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Friday, May 2, 2008 - 8:36 a.m

JUDGE PATTERSON: Dr. Vitton, just a rem nder you
sworn yesterday and still under oath.

THE W TNESS:  Yes.

MR LEWS: Ready?

JUDGE PATTERSON: |' m ready.

MR. LEWS: Good norning, Dr. Vitton.

THE W TNESS: Good nor ni ng.

MR LEWS: | have a few nore questions.

STANLEY J. VITTON, PH. D.

havi ng been recalled by the Petitioner and sworn:

CROSS- EXAM NATI ON

BY MR LEWS: (continued)

Q

o r» O r O »r

I"m 1l ooking at your resune. Tell nme if |I'mmstaken. But |
believe -- let's see -- you noved into acadenmia in -- what
year was that?

1991.

1991. And your last year working in industry was 19867?
1986; 1986.

And that was the Shell G Conpany job?

Yeah,

a subsidiary of Shell; the F& Coal Conpany.

And you had sonme experience in the reclamation of abandoned

coal

Yes,

m nes before that?

especially -- we specialized in mning abandoned m nes.
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And those were nostly underground worki ng m nes.
You tal king yesterday -- offered sone -- or you tal ked about
you had some questions about the backfill. And you, in
fact, looked at this article up here by David Stone. |

believe it was Petitioner's Part 632 Exhibit 55. And you

al so discussed -- | think you had some concerns about

bl asti ng agai nst the backfill; do you recall that?

Yes.

| wanted to ask you, sir, | would assunme, but you tell ne if

I"'mwong again, that you have had no personal experience
bl asting in underground mines against the kind of backfill
that Kennecott plans to use here?

That's correct.

And in this article you refer to as, | guess, having sone
rel evance to your questions about the backfill, | think
you' ve indicated that this David Stone was the author and
you thought this was a quite -- well, | think you said you
found this to be a good article, sonething to that effect?
In general, yes. There's sone mistakes init, but | found
it in general had some good points.

And are you aware, sir, that, in fact, David Stone is a
consultant to Kennecott with the design and engi neering of
the backfill to this mning project?

Yes.

MR. LEWS: That's all | have, your Honor.
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BY MR

MR. REICHEL: Good norning, Dr. Vitton.

THE W TNESS: Good nor ni ng.

MR. REICHEL: My nane is Bob Reichel. | represent
the Department of Environmental Quality. | just want to
follow up on a few of the itens that we touched on in direct
and cross-exam nation

CROSS- EXAM NATI ON
REI CHEL:
First going back to your CurriculumVitae and you testified
at sone |l ength yesterday about your professional experience.
But | just want it to be clear about the nature of your
experience in the industry before assunming an acadenic
position. Do | understand correctly fromreview ng your
Vitae and your testinony that your experience with respect
to operation and design of mning activities in the industry
was primarily, if not exclusively, with respect to open pit
coal mning; is that correct?
That's correct.
So just to be clear, you' ve not had occasion to ever design
i n advance or assess the potential stability of an

under ground hard rock m ne, have you?

Yes, | have.
You have?
Yes. In ny testinony, | discussed the stability anal ysis of

the ol d abandoned -- I'msorry -- the Mchigame m ne, which
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are an iron ore mne, about 20 nmiles south of the Eagle
proj ect .
Right. But perhaps | didn't state my question clearly. Let
ne restate it again. M question is whether, during the
course of your professional experience in the mning
i ndustry, you have ever been involved in the planning for
and design of a new underground hard rock m ne?
That's correct.
You have not ?
| have not.
There was sone testinony yesterday about --
MR. REICHEL: |'msorry. The next one. There we
go. Thank you
Let's just take a noment here to look at this. It states,
does it not:
"After review of the Eagle Project Mning Permt
Application by MDEQ the proposed mne plan was revised
to allow for m ne devel opnment to begin, linmiting mning
to an elevation of 327.5 neters, resulting in a
substantial 87.5-nmeter thick crowmn pillar."
It goes on to state:
"This approach will allow further field
i nvestigation and anal ysis to be conducted prior to
ni ni ng above el evation 327.5 nmeters ensuring greater

under st andi ng of the actual rock mass response to
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mning prior to devel opnent of the final crown pillar.
Based upon the geotechnical information provided in the
Eagle Project Mning Permt Application, a crown pillar
t hi ckness of 87.5 neters is considered sufficient to
prevent any significant surface subsidence."
So is that conclusion reflected in this document consistent
with the conclusion that you saw in the Novenber 2006
docunent ?
My under st andi ng of Novenber 9th, 2006, docunent was a
letter, just a one-page letter. And | think that basically
is consistent with it.
Coul d you please call up -- before we get that --
Respondent's Exhibit 26? Yesterday in your testinony,
sir -- and you testified at sone | ength about different
aspects of Appendices C2 and C3 to the mning perm:t
application; do you recall that?
Yes.
And those were contained -- the C2, which has been projected
here, is the geotechnical study; is that correct? And C3
was a subsequently prepared docunent dealing specifically
with stability and potential subsidence issues; is that --
It was titled "Subsidence,” |I believe. C3 was the
subsi dence report.
Thank you. And | just want to nake sure |'mclear on this.

| understood your testinony yesterday, sir, to be that,
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based upon your review of those docunents, you could not
ascertain whether or not the borehole | og data and

associ ated RVR for Rock Mass Rating cal culations for the

ei ght boreholes that you' ve had an opportunity to | ook at
were, in fact, included in the GoCAD nodel i ng exercise that
was done. Is that -- did | understand your testinony?

Yes. M understanding and the statenments in those reports
that stated that they were not included in the GoCAD

nodel ing. So the discrete features section was di scussed at
| ength which represents -- is represented by those ei ght
borehol es. That information was not included in the RWR
cal cul ati ons that subsequently David Sai nsbury -- Dr.

Sai nsbury did not have a chance to review to make a -- what
I would believe would be a different opinion.

Ckay. Thank you.

MR. REICHEL: Could you please in that docunent go

to Appendix C3. |I'msorry. Stay in C2, please, and scrol
to-- I'msorry. Let's goto C3 and specifically to page 5
as it appears in the top. And there's a Table 1. |'m

sorry. That's C3, page 5. Thank you. If you'd stop right
there. Could you enlarge that Table 1, please? Thank you
Dr. Vitton, this is part of the docunent that you revi ewed;
correct?

Yes.

And I'mgoing to direct your attention specifically to Table
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1, boreholes used in GoCAD nodel. Do you see that? |Is that
correct?

Yes.

In the left-hand colum, there's a heading that says, "RWMR
calculated for entire hole." Do you see that?

Yes.

And at the bottomof that table is a notation 04EAO44 to
O5EA109 as part of the information contained in.

Yes.

Do you understand from your review of this docunent and work
on this project that that refers to a series of borehol es
desi gned 44 t hrough 109?

Yes.

And with --

MR. REICHEL: |If you could scroll down to Table 4.

Thank you. |f you stop there.

This is this Table 4, najor structures in crown pillar area,
that you di scussed yesterday; correct?

That's correct.

And | ooking at the left colum hole ID nunber, it lists the
ei ght borehol es fromwhich you and your coll eagues | ooked at
phot ogr aphs of cores; correct?

That's correct.

Al right. And if you look at the sequence of nunbers --

and they appear to be sequential, do they not? The one at
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the top if 55 and the last is 101. Do you see that?
Yes.
So all of those nunbers would be included in the range of 44

to 109, would they not?

Yes.

MR REICHEL: That's all | have at this tine, sir.
Thank you.

M5. HALLEY: Can we have just a nonent, your
Honor ?

JUDGE PATTERSON:  Sure

(OFf the record)

REDI RECT EXAM NATI ON

HALLEY:
Dr. Vitton, does backfill settle?
Yes.

Do you renmenber from |l ooking at the application what the
intact rock strength is of the rock that would be renoved
fromthe m ne?

The uni axi al conpressive strength of the rock on average was
about 14, 000 pounds per square inch.

Ckay. And how does that conpare to the rock strength of the
proposed backfill?

Well, there's two proposed backfills. There's the cenented
rock fill backfill that's going to be put in the primary

stopes, and then they're going to use soils and aggregate, |
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understand -- or some material, | assunme woul d be aggregate
type or sands, would be in the secondary stopes. So there's
two types of materials for the proposed backfill
Do you believe there would be a void in the opening post
ni ni ng?
| do believe --

MR. REICHEL: (bjection. Leading.

JUDGE PATTERSON. |'Il overrule.
Go ahead and answer.
Yes. Al earth naterials, certainly ones that aren't
conpacted in any type of mechanical energy trying to conpact
themyou're clearly going to get settlenents in the
secondary stopes of the materials that are put over there.
My concern with the cemented rock fill has to do with the
attack -- let nme back up. The problem| see when they turn
the punps off and the nine is allowed to fill up with water,
that' Il generate settlenment certainly in the particulate
nmaterials, the aggregates and the soils that are there in
the secondary stopes. The other concern | have then is with
the effects of blasting causing mcrofracturing into the
cenmented rock fill creating cracks and conduits for it. And
as the waters cone in, there's going to be a |evel of
acidity to that water that will cause sulfide attacks --
sulfate attacks to the concrete and decrease its strength.

In addition, there would be brines entering here. And it's
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known that salts and brine salt water will attack the
strength of cenented rock fill. | don't believe that, when
you -- the nethod that's being used has very little quality
control. And so there's going to be a lot of variability
with this material. And there's going to be a fair anount
of voids especially in the upper portions as the cenent
drops down. And it's going to be relatively high in the
rock fill. 1It's going to have voids init. Those --
believe that that cenmented rock fill will at sone point over
time reduce its strength and settle. So | see settlenent
occurring in both the cenented rock fill and the materials
that are placed in the secondary stopes.

I think yesterday you testified about how | ong post closure
subsi dence can occur. Wat is your opinion about that?
Could you restate it?

My opinionis -- is that the data that's presented in Figure
28 in Appendix C2, whichis -- in which it |ooked at cases
in which crown pillars have col |l apsed and ones that have
been stable. But the ones that have col |l apsed have been
over upwards to an 80-year period of tine that they have
col | apsed over that period of tine.

Do you know of any mine in the world where this type of
backfill plan has been stable for, say, 80 years?

No. | do not believe that this concept of secondary and

primary stope backfill concept has been used over that
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length of tinme. |It's being used but not over that -- that

l ength of tine.

Thank you. Dr. Vitton, yesterday we tal ked about the scal ed
span net hod of assessing crown pillar stability and factors
of safety. Do you renmenber that?

Yes.

I wonder if you have an opinion about the factor of safety
for the crown pillar at its thickest -- the thickest anpunt
proposed by the application in phase 3?

The phase 3 application as we discussed yesterday proposed
and the DEQ has required that the -- that the -- they not

ni ne past the 327-nmeter level of the nmine. And therefore
the crown pillar would be 87.5 neters thick. And ny opinion
again, their analysis that was presented in attachnent 7
that was done by Gol der Associ ates assuned a nuch, nuch
snmal | er span and | ength of opening than phase 1 or phase 2
did. Phase 1 went froma 70 by 107 opening to phase 2 which
went 168 to 50 neters. Then phase 3 reduced down to 15
neters by 50 meters. And that analysis -- and that
attachnment was based on that.

It's also ny opinion fromreview ng attachnment 7
that they still used the sanme data that was done for phase
2, which included the 109 holes that are in the GoCAD nodel .
But they still were lacking the RMR  The m ssing RVR data

fromny understanding was not -- they did not -- | don't
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know but it appears that they did not -- they did not

i nclude or go back and estimate RVR nunbers. So the

anal ysis in attachnent 7 was based on the sane data that's
put in the end of Appendix C3, which is the colored pictures
of the RQD and the RWR s.

And yesterday when | asked you if the thickness of the crown
pillar would affect the factor of safety, what did you say?
Yes. | said, yes, it will affect it.

Ckay. Could you tell us -- could you approach the easel and
draw for us any cal cul ati ons you' ve done about the factor of
safety at the thickest crown pillar, 87.5 neters, which is
what is now proposed and required by the permt?

Ckay. Again there's two different spans here, so | have to
have two cases.

Ckay.

I"mgoing to call case one. And this would be the
attachnment 7 basis which was a span equal 15 neters and a

l ength which is the -- this is the span -- this is the

| engt h.

Ckay.

And then the span is the width of the -- and that |ength was
50.

So this case one represents nmining only stope at atine; is
that correct?

Yes. That's the plan. That was one of the changes they
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made that they would -- they would only mne one stope. So
the only opening that would be exposed would be a 15 by 50
neter opening. And so that's what the analysis was. And
then they woul d use tight backfill on the other stopes. So
they had a sequencing which is discussed in that appendi x.
So again I'musing the -- their method, the scal ed span

nmet hod. And so | looked at 70 RVR.  Then | | ooked at ny
RV s that | estinmated, which it's my best guess -- ny best
guess at what the RMR s included -- putting theminto the
data sets that we had. So the factor of safety cane to
3.79.

What does 3.79 factor of safety nmean?

It roughly neans that the -- it has about a fourfold safety
factor. It's -- it's a good factor of safety. It's a good
one.
Ckay.

51, which is what | estimated for the -- for the crown
pillar was 1.49.

And what does 1.49 nean?

It only has about one-and-a-half times of safety. It has
about a 50 percent margin above the -- it collapsing; in
other words, 1 -- a factor safety of 1 would nmean it's right

at that equilibriumpoint between failure and bei ng stable.
And what does the application indicate as the target factor

of safety?
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They estimate that it was over 2, which is consistent with
that, because they have the high RWR

And what was their goal for deternmining that the crown
pillar would be safe? At what level did they say the crown
pillar would be safe?

Well, they had to be above 2.

Ckay. Thank you.

And then it drops dramatically because these are not |inear.

This is logarithnmc or exponential. So this drops off at
.58. So if you -- if it was 45, then it would drop off.

So this is what the factor of safety | ooks |ike?

For case one.

For case one.

That's assuming a span -- this span here of 15 neters.

So this case one is likely to happen during the course of
nmning, that at |east one stope at a tinme would be open?
Yes. |If they can -- if they can -- yes. |If they can in
their operational sequencing able to naintain just that one
stop open, then that would represent it. |If they had two
stopes open, then this would not be applicable, because the
w dth would be 30 neters.

And woul d that increase or decrease the factor of safety?
It would decrease the factor of safety.

Ckay.

Now, my assunption again and ny anal ysis was that, over
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time, that the settlenment will occur even if you have tight
backfill. You' ve got alnost 650 feet of material that's --
and if you have 1 to 2 percent settlenent, which is not
unrealistic, you're talking 12 to 15 feet of settlenent.

So --

Are you saying that there would be space between the bottom
of the crown pillar and the top of the cenent plug?

Yes. If this is ny crown pillar, which is 87 neters -- so
this is my crom pillar, and the nine may | ook sonet hing
like -- sonething like this. And it would be these |evels.
So it's all sitting on top of each other.

Uh- huh (affirnmative).

So you have this weight -- gravitational weight pulling
dowmn. And if they left it in a tight backfill, which they
can do, if over tine you're going to get settlenment and
breakdown of the cenented -- that's the nining. But they're
going to have these pillars in here. They're going to be
sitting -- the way it looks in the pernit, they're sitting
on top of each other, nore or less. And over tine there
will be a gap forming as this -- all this material settles
due to attack by groundwater, if there's acidity in the
nmne. Concrete, as we know, can be attacked. And they
will add -- although | don't believe they discussed it in
the pernit, but they can add anendnents |ike Flyash to the

cement to try to prevent it. But over tinme, | don't believe
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that that backfill in the nethod in which it's being
proposed is going to be able to sustain itself under these
type of forces that will be acting on it.
Thank you.
So ny analysis would be | ooking at the full wi dth, which
woul d be -- ny analysis showed -- | would have been 68 by
50. That would be nmy case two, in which we have 68 neters
by -- 68 neters by 50 neters. So in ny case here, then it
drops rather dramatically to 1.12 for an RVR of 70, 0.44 for
51 and 0.17 for 45. So there's -- again if there is
settlenment, then this is nore applicable to the case that |
was referring in ny report that | subnitted on October 17th.

M5. HALLEY: | nove to have Dr. Vitton's draw ng
| abel ed as Exhibit 139 for Petitioners and admtted.

MR LEWS: No objection, your Honor.

MR. REICHEL: No objection.

JUDGE PATTERSON: All right. No objection, it
wll be admtted.

(Petitioner's Exhibit 632-139 marked and recei ved)

MR LEWS: What's the exhibit nunber?

MR HAYNES: 139.

JUDGE PATTERSON: Dr. Vitton, just so |I'mclear,
how did you come up with the 68 neters? |'mnot sure |
understood that in case two.

THE W TNESS: The 689 neter?
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JUDCE PATTERSON: Right.

THE WTNESS: That was the -- that's the scal ed

span used in phase 2 assessnent.

JUDCGE PATTERSON:  Ckay.

THE WTNESS: Although there is a slight
adj ust ment because, as they change the |l evel fromroughly
100 feet to 200 feet, they are changing -- the dinensions
are changing slightly.

JUDCGE PATTERSON:  Ckay.

THE WTNESS: There was 70 in phase 1.

JUDCGE PATTERSON:  Ckay.

So, Dr. Vitton, the 68 neters by 50 neters represents the

open area of the surface of the cenmented backfill at the
top -- at the very top level?
Yes.

The full opening?
Yes.
Thank you.

M5. HALLEY: I'mnot referring to Petitioner's
Exhi bit 7.

MR LEWS: |If we could for the record, please,
the new Exhi bit Nunber 139, again because Petitioners have
bi furcated their exhibits into a groundwater discharge set
and a Part 632 set -- if we could also for the record

desi gnate which set of exhibits these belong to?

on
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M5. HALLEY: Part 632.

JUDGE PATTERSON: Part 632.

MS. HALLEY: May | approach the wi tness, your
Honor ?

JUDGE PATTERSON:  Sure
Dr. Vitton, can you read the title on the front of that book
| just gave you?
"State of Mchigan, Ingham County G rcuit Court, in
reference Petition of National WIldlife Federation."
Keep goi ng.
"Judge Paul a Manderfield. Deposition. The following is the
vi deot aped deposition of David Sai nsbury, Ph.D., taken
before Jean Soul e, notary public, registered professiona
reporter pursuant to Notice of taking deposition at the
of fices of Faegre, Benson, 2200 Wells Fargo Center.™
That's enough. 1t's the deposition of Dr. David Sai nsbury;
right?
Yes.
Could you turn to page 107, pl ease?
1077
Uh-huh (affirmative). |[|'ve outlined a section of that page.
Yes.
Wul d you mind reading that section --
This is --

-- both sections, the question and the answer.
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The question states:

"Q Actually let ne back up. You say in the sentence
that an 87.5-neter crown pillar is considered
sufficient to prevent any significant surface
subsi dence? What do you nmean here by the term
"significant'?"

The answer:
"A Wll, as | state in the first sentence of ny
original report, any underground mning is going
to cause surface subsidence. There's no doubt
about that."
So could you --

MR LEWS: Could we have the rest of the answer,
pl ease, in the record.
Go ahead.

"A The real question here is what amount of surface
subsi dence is going to cause danmge to the
envi ronment . "

Ckay. So what is -- your understanding of that is that Dr.

Sai nsbury is expressing his opinion about what?

Well, he's stating an opinion that any tine you cause
nning, you're going to get sone subsidence on the -- at the
surf ace.

MS. HALLEY: Thank you, Dr. Vitton. No further

questi ons.
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MR. WALLACE: | just have a couple of things, Dr.
Vitton.
REDI RECT EXAM NATI ON
WALLACE:
First of all, for clarification, in the course of your

testi nony yesterday, you at one point said, "Now, this is an
exanpl e of good rock." And you lifted up --

MR WALLACE: That's not --
Li ke this core?
-- the run of rock that was -- okay.
This one (indicating).
| just want the record reflect that that's what you were
referring to. Do you recall that?
| believe | do, yes.

MR. WALLACE: That's not in evidence, | don't
bel i eve.

MS. HALLEY: No, it is not.
And ny only other question is, for the factor of safety of
1.12 with an RVR of 70, are all the nunbers that went into
your cal culation of that factor of safety nunbers that you
drew from-- from Kennecott's presentation?
Kennecott's pernit application --
Yes.
-- plus the eight additional boreholes that we got in August

of 2007.
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Yes. That's ny question. |1s there any recal culation by you
of that factor of safety nunmber 1.12, or is that al
Kennecott nunbers?
Vell, those would be all Kennecott nunbers.
Ckay. And those are all Kennecott nunbers for an 87.5-neter
thick crown pillar; is that correct?
That's correct.
Ckay. And by Kennecott's own standards, is 1.12 an adequate
factor of safety?
No, not with the variability in the infornmation and the rock
data that we have -- they have.
Ckay. And these |lower factors of safety, the .58, the .44
and the .17, those are all nunbers that use the RW s that
you recal cul ated; is that correct?
That's correct.

MR. WALLACE: Thank you.

MR LEWS:. Yes, your Honor.

RECROSS- EXAM NATI ON

LEW S:
Dr. Vitton, M. Patterson asked you a little bit ago as to,
I think, the basis for your using a 68 neter by 50 neter
ni ne opening in your recal culation of factor of safety. And
I think the gist of your response on that is that again
you' re assum ng for purposes of your recal cul ation of factor

of safety that the entire void under the crown pillar is
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open; isn't that true?

That's correct.

Wiile we know, in fact, that the -- in fact, the void is
going to be nined one stope at a tine, you indicated 15 by
50 neters and then that stope is going to be backfilled with
rock; true?

The primary woul d be cenented rock fill and the secondary
woul d be sone formof material.

And that sequence will be repeated throughout the nining
process as successive |levels are mined; correct?

That's correct.

And you understand, | believe, as you' ve indicated earlier,
that the primary stopes -- in fact, sonme of the materia
used in those stopes will be the devel opnent rock that's

br ought out?

Yes.

And | think you testified earlier as to the so-called psi
that devel opnment rock. | don't recall the nunber. But |
thi nk you indicated either 14,000 or 18,000 psi. Do you
recall that?

Yes. The intact strength of the rock is roughly 14,000, |
think. That's an average of all of them They go from
9,000 to 18,000 psi .

And that's opposed to the 200-sone psi nunber that you

tal ked about earlier yesterday in reference to sone part of
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That's correct. The cenented backfill in the permt is
stated as having a uni axi al conpressive strength of 218
pounds per square inch.

And you understand and | think you indicated in your
testinony that the plan calls for tight placenent of this
backfill; correct?

That's correct.

And again | would assune -- but tell me if this is not
true -- that based on your knowl edge of some m ning

techni ques, that you understand that the engineering here
will require that first the stopes are filled, as you

i ndi cated the other day, with this backfill material
Secondly you understand, don't you, that that backfill
material will be conpacted?

No, | do not know that.

And is that because that is sonething you have not seen in
the witten material s?

| did not see that discussion in the -- ny understanding is
that it will be end dunped fromthe top of the stope into
the -- 100 foot down to fill it up

And, in fact, is it also possible that the backfill will not
only be conpacted but that bulldozers or some kind of
devices will be used to, in fact, push that backfill in

tightly as the m ning progresses?
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That woul d not be ny understanding. | don't quite visualize
how a bul | dozer or equi pment will be running. | can
understand it at the top, that once the 100 feet is filled
all the way to the top, they will be running over it, that
clearly the top 1 foot or 2 will be conpacted by the

equi pnent that would be running over it. But fromthere
down to the bottom I'mnot sure how they would conpact it.

| didn't have any discussion in that.

And | think it's by your own adnission throughout your
testinony that you do not -- you do not know fully all of
the details as to how the actual nining will take place
because you sinply haven't seen all of those details; isn't
that true?

That's correct.

Now, Dr. Vitton, yesterday you and | tal ked about what you
did with your recal cul ated RVR nunbers and how you drew somne
conclusions as to probability of subsidence or factor of
safety. And we tal ked about the fact that you had not taken
into account in your recalculations the fact that the mning
woul d proceed one stope at atinme with only a -- the opening
the width of one stope open at a tine and the fact that you
had not accounted for the thicker crown pillar that's not in
the pernit conditions. Do you recall that testinony?

Yes, | recall that testinony.

And now you've cone in this norning and you' ve recal cul ated
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factors of safety. And I think your inference here is that
you have now i ncluded those new conditions, the thicker
crown pillar. Al though -- and although accounting for the
one stope at a tinme mning, it's your view that the backfil
will have little or no effect, and therefore you' re assum ng
again an entirely open void for the mnd; correct?
That's correct. | had used the larger one in nmy anal ysis.
And these recal cul ati ons and opi nions as to what the factor
of safety would be would be with the backfill and the
thicker crown pillar were not presented in your report;
isn't that true?
Not totally true. There's elenents that | included in the
report that | did present here. The -- ny analysis in that
report was based on the 57-thick crown pillar.
Not the 87.5?
Not the 87.
And your analysis in that earlier report again assunmed an
open void under the crown pillar?
Correct. That's --

M5. HALLEY: (bjection, your Honor. This is, as
you have determ ned, a review -- a de novo review,
therefore, it does not matter if this material was in his
report or not. He just testified to it.

MR LEWS: It's foundation for a question |ater

on, your Honor
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JUDCE PATTERSON:  All right. "Il overrule.
And yesterday in your testinony, as with your report, you
did not offer up a recal culation of factor of safety based
on the thicker crown pillar, did you?
On -- yesterday?
Yest er day.
That's correct.
Ckay. And you did not offer an opinion as to the fact that
the backfill, in your opinion, would have no effect on the
stability of crown pillar. But let nme rephrase that. You
did not offer an opinion yesterday -- let nme just ask a
different question. Isn't it true, then, sir, that you have
come up with this new opinion and these recal culated RV\R s
based on the permt conditions between your testinony |ast
ni ght and your testinony this norning?
That's correct. | wanted to check the smaller -- the
15- et er span.
I"mreferring to Intervenor Exhibit Nunmber 24, which again
is also inadvertently included as Intervenor Nunber 79.
That's the Golder July 7, 2006, technical menorandum which
we | ooked at and tal ked about a bit yesterday, Dr. Vitton.
And | believe we have page 7 here.

MR LEWS: And could we | ook at the bottom
paragraph on that page, please?

And this is the -- just to get us to the next page, Dr.
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Vitton, CGolder here is describing -- discussing the results
of sanpling determning the stability for a given thickness
of pillar, and they indicate:

"From t hese eval uati ons, a graphica
representation of the results was devel oped and plotted
in terns of probability of failure and corresponding
factors of safety versus pillar thickness."

And they reference a summary plot for the crown included as
figure 1 -- "used to define the recomendati ons nade in the
phase-two study relating to acceptable initial and detailed
nmning limt elevations for corresponding crown pillar
t hi cknesses. "

MR LEWS: And then, if we could go to the next

page, please, and page 8, if you could bring up the top two

par agr aphs, please, the first -- yes. That's good.
Now, earlier you indicated in response to, | think, M.
Wal | ace's question that -- sonmething to the effect that you

had used the sane nunbers that Col der used in his report. |
want to | ook here at what gol der's concl usions were. They
indicate at the top, do they not, that, "As described in the
Kennecott m ning plan, the unsupported span of the crown
will be linmted to one stope approximately 15 by 50 neters;
correct?

That's correct.

MR. LEWS: And, your Honor, |I'd like to state for
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the record that the evidence later on in Kennecott's case
will show that the mine plan in fact is 10 neters.

But assuming 15 by 50 nmeters for these questions, Dr.
Vitton, Colder goes on to say that, "Probabilistic anal yses
have, therefore, been conducted for three different
scenari os; one for a single-stope span of 17 neters."” And
then they tal k about an unpl anned scenario of a 2-stope span
and an extrenme scenario of full, unsupported crown span of
68 neters. Do you see that?

Yes.

And the 68 neters is what you just used in your
recal cul ation; right?

That's correct.

Whi ch CGol der characterizes as an extreme scenario; right?
That's correct.

And in fact, the scenario that we have in the current m ne
plan and in the pernmit is the first scenario, a single-stope
span. You understand that, don't you, sir?

Yes.

And then, in the next bullet point, CGolder talks about their
results for their factor of safety and indicate that, "The
crown pillar over a single-stope span for the inferred rock
mass conditions di scussed above is inferred to exhibit
factors of safety of 4.6, 5.6 and 6.4 for crown thicknesses

of 57.5 meters, 87.5 nmeters and 117.5 neters respectively,"”
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That's correct.

And the scenario we're working with here, the actual nine
pl an, would equate, if | amcorrect, to the 5.6 factor of
safety; correct?

That's correct, based on what you're saying; yes. That's
what they're saying.

And in questioning by, | believe, one of Petitioner's
counsel earlier, you indicated that you recollected that

Gol der had indicated they felt that a factor of safety of 2
shoul d be the target for the crown pillar?

That's what they state sonmewhere in this attachnment 7.

And it's true, is it not, Dr. Vitton, that the single two
di fferences between Golder's factor of safety of 5.6 and
your recal cul ated factor of safety of whichever one we pick
up there is nunber one, your recal cul ated RVR nunbers and,
nunber two, the fact that you are going to assune an open
span of 68 neters?

That's correct.

And as we di scussed yesterday, the basis for your
recal cul ati on of the RVR nunber is based solely on your and
Dr. Bjornerud's review of 8 cores out of 100-and-sone cores;
right?

That's correct.

Based sol ely on photographs of those cores; right?
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That's correct.

And as we have discussed earlier, Dr. Vitton, not only

Gol der has | ooked at this analysis of the crown pillar
stability, but also M. Sainsbury, and we di scussed what he
had to say yesterday in terms of his conclusions as to the
stability of the crown pillar. Do you recall that

testi nony?

Yes.

And you've also read the reports of M. Blake, have you not?
Yes.

And you understand that both Dr. Sainsbury and M. Bl ake on
behal f of the DEQ investigated and | ooked at the analysis
done by Golder on the stability of the crown pillar?

Yes.

And you understand that you, based on your review of 8 core

sanpl es -- photographs of 8 core sanples and your assunption
that in fact the entire span will be 68 nmeters rather than
one stope at a tinme, that you -- that's the basis for your

opi ni on disagreeing with Golder, with Dr. Sainsbury and with
M. Bl ake?

Basically, as well as including surface information that Dr.
Bj ornerud | ooked at in terns of the high density of
fracturing at the surface due to the cooling jointings of
the prototype dike material. So there was additional

observations and additional information we used to form our
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opi ni ons.
MR. LEWS: That's all | have, your Honor
MR. REICHEL: | have no further questions.
JUDGE PATTERSON. M. \al | ace?
MR. WALLACE: | have a couple nore, your Honor
JUDGE PATTERSON:  Ckay.

FURTHER DI RECT EXAM NATI ON

BY MR WALLACE:

Q

o » O »r

Dr. Vitton, the calculations that are reflected in Exhibit
139, you did these calculations yourself; right, sir?
That's correct.

You did them by hand?

Yes.

Have you seen anywhere in the application, the subsequent
menos submtted, any docunentation submtted by Col der or
Kennecott or Sainsbury, their calcul ations of the factor of
safety that were shown up on the board?? 9:40:38 4, 5, 67
No. There's -- no; no. There's -- the equations are used
there but not the data or their cal cul ations.

Ckay. And did you see anyplace in the record that Dr.

Sai nsbury | ooked at these core sanples hinsel f?

No, | have no evidence that he did. | do not know.

Do you have any indication in the record that Dr. Sai nsbury
| ooked at photos of the core sanples and cal cul ated RVR s?

No, I do not have any information to know if he had done --
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had -- | do not know if he had | ooked at --
Can you tell fromanything you read in the record that Dr.
Sai nsbury did these cal cul ati ons hinsel f?
No, | do not know that he did any cal cul ati ons.
In fact, the record is conpletely silent that he did any
calculations; isn't that --

MR LEWS: (Objection; |eading, your Honor.

MR WALLACE: Okay.
Is there anyplace in the record where Dr. Sainsbury reflects
that he did these cal cul ations?
No.
Is there anyplace in the record that reflects inclusion of
RVR s from 109 core sanpl es?
No.
In the entire record, how nmany core sanples are reflected on
any cal cul ati on you' ve seen?
Could you explain in alittle nore detail what -- I'm
getting a little confused and --
I"msorry. 1In the record you' ve | ooked at --
"The record" being the permt application?
The pernit application, the subsequent nenoranda, the
Sai nsbury deposition, the exhibits to the Sainsbury
deposition, any of the docunents that we've been considering
and you' ve been asked about, is there any indication that

RVR s fromnore than the 8 core sanples that you | ooked at
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No,

can't say that it has; no.

MR. WALLACE: Nothing further.
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FURTHER DI RECT EXAM NATI ON

BY MS. HALLEY:

Q

Dr. Vitton, | just want to clarify. You' ve conducted two
different sets of calculations with factors of safety; is
that correct?

That's correct.

And what does Case | consider?

Case | considers that they will only | eave open one stope at
a time; that the mining operations will consist of mning
only one openi ng and not having any other span |larger than
15 nmeters open.

So with one stope open at a tinme, with your recal cul ated
RVR, can you look at the table and tell ne what the factor
of safety is for that scenario?

It depends which rock quality we are going to assune for the
crown pillar.

Looki ng at your RWR of 51, what is the factor of safety for
Case | with only one stope open at a tinme?

1. 49.

1. 49.

HALLEY: No nore questions, your Honor.

LEWS: Nothing further.

2 3 B

REI CHEL: Not hi ng further.
MR, WALLACE: No, sir. Thanks.

THE W TNESS: Thank you.
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JUDGE PATTERSON:  You're done. Thank you

MR. HAYNES: Your Honor, just for the record,
we' |l have the Exhibit 139 marked, and I'Ill distribute
copies --

JUDCGE PATTERSON:  Ckay.

MR HAYNES: -- probably next week.

JUDGE PATTERSON:  Ckay.

(O f the record)

MR, REICHEL: Judge, |I'd like to note for the
record that, pursuant to prior discussions anong counsel and
due to a limtation in Dr. W/l son Bl ake's schedul i ng,
counsel for Petitioners have agreed -- and we appreciate
their cooperation -- to allow Dr. Blake to be called out of
sequence rather than as part of our subsequent case in
chief. So we have advised Petitioner's counsel that we now
intend to call himas a witness for the Respondent. And
agai n, we appreciate counsels' cooperation

JUDGE PATTERSON: As do I. Are you ready to
proceed with that now, or do you want to take a break?

MR. REICHEL: |'mready to proceed if you are.

JUDGE PATTERSON: |' mready.

MR. REICHEL: Your Honor, at this time Respondent
for the DEQcalls Dr. W/Ison Bl ake.

REPORTER. Do you solemnly swear or affirmthe

testinony you're about to give will be the whole truth?
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DR BLAKE: Yes.
W LSON BLAKE, PH.D.
havi ng been called by the Respondent and sworn:

DI RECT EXAM NATI ON

BY MR REl CHEL:

Q

o » O >» O >

Good norning, Dr. Blake. Could you please state your full
nane for the record and spell your |ast nane?
W1 son Bl ake, B-I-a-k-e.
And, Dr. Bl ake, where do you live, sir?
I Iive in Rathdrum Idaho.
And, Dr. Bl ake, how are you currently enpl oyed?
I ama nining and geotechnical consultant.
Dr. Blake, could you briefly review your educati onal
background begi nning with coll ege?
| have a B.A. in mning geology fromthe University of
California at Berkeley in 1957. | have a MS. in
engi neeri ng science, which was basically geol ogi cal
engi neering, from-- also fromUC Berkeley in 1962. And |
have a Ph.D. in mning engineering 1971 fromthe Col orado
School of M nes.
Thank you.

MR, REICHEL: Would you please call up
Respondent's Exhibit 205? |'msorry. | nis-spoke; 206.
Dr. Bl ake, do you recognize this docunent?

Yes.
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Is this a resunme that you prepared, sir?

This is a resunme that | prepared.

Thank you. Could you first tell Judge Patterson how -- when
you were first professionally enployed in the nining

i ndustry?

My initial enploynent in the mning industry was actually in
19- -- summer of 1955. | worked for the U P. Railroad in a
crew that was prospecting for uraniumon the Col orado --
actually, in the State of Col orado.

How were you next enployed in the mning industry?

| was next enployed in the mining industry -- | was a

sel f-enpl oyed -- after prospecting for uraniumfor the U P.
Railroad, ny father was interested in mning, so he and |
went out during the sunmer of 1956 and prospected for
uraniumin Arizona, New Mexico, Uah. And unfortunately we
were a little late. Everything was pretty nuch staked up

So when we returned to his hone in Las Vegas, we went out in
this Goodsprings district and di scovered a copper deposit,
whi ch we staked and then proceeded to devel op.

Ckay. Did you subsequently serve in the military?

Yes. | was drafted in 1958.

And after you conpleted your nmilitary service, what did you
do next?

When | got out of the nmilitary in 1960, the price of copper

had dropped, so there was -- | couldn't go back to this
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l[ittl e home-owned mning operation. There were few jobs in
geol ogy because of the economic situation at that tine. So
| returned to graduate school at Berkeley in geol ogical
engi neeri ng.
And when you -- could you describe nore specifically the
ki nds of work that you focused on in geol ogi cal engineering
during your master's progranf
Actually, there was two areas that have stayed with ne and
really pretty much directed nmy career. One was | was a
research assistant, and the professor had this idea of going
out and trying to assess the stability of |andslides using a
seismic listening device. So | devel oped a set of |istening
equi pnent, went out to various local landslides in the
Berkel ey area -- Berkeley Hlls area. And at the same tine,
there was a tunnel collapse in San Francisco, this railroad
tunnel. And apparently kids were snoking in it. The tinber
burned out. The roof over the tunnel, which was soft
serpentine rock, collapsed, and houses were falling into the
excavati ons.

I took nmy listening device over and nonitored in a
nunber of |ocations and, after a couple days of nonitoring,
| determi ned that nost of the areas were stable, but there
was one area that was still unstable. And | returned and
reported this to ny professor, who went over the next day

and, fortunately for him the one unstable area coll apsed,
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and he got sone notoriety. And the California State H ghway
Departnent decided to give the university a grant to assess
stability of road cuts in the state. And so for the next
year or two, while | was still at Berkeley, | went around
the state with the hi ghway departnent people, and we
nonitored the stability of road cuts.

And it turned out that, if the road cut was
noving, it would actually give off a seismc noise. |If it
wasn't -- if it was stable, there would be no seism c noise.
And in fact, as a result of this, the highway departnent
devel oped a nobile lab, which then they used in |ater years
to go throughout the state where | andslides were occurring
associ ated with road cuts, and they would nonitor to
determ ne the stability of the sliding rock mass.

Dr. Bl ake, again, were there any other aspects of either
geot echnol ogy or rock stability that were a focus for you
during your master's education?

The other area that | becane involved in was -- at that tine
in the engineering -- mechani cal engineering departnent at
Ber kel ey, they were developing the finite el enent nmethod of
stress analysis, which they used for the aircraft industry
and whi ch appeared to ne could be equally used in the mning
or rock mechanics industry to help determ ne and eval uate
stability of both underground and surface openings. So |

| earned to use this technique to evaluate the stability of
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Your resune indicates that, between 1965 and 1972, you were
enpl oyed by the U S. Bureau of Mnes as a supervisory
research civil engineer. Could you briefly describe to
Judge Patterson the nature of the work that you perforned in
that capacity?

Actually, it was these two things | nentioned; ny -- the
seismic nmonitoring and the use of this finite el ement
stability analysis technique that the Bureau of M nes becane
very interested in. Because the Bureau of Mnes in the late

1930' s devel oped the seismc technigues for determ ning the

stability of underground openings. |In fact, sonme of the
classic work was done up at -- on the copper range in
northern M chigan. And incidentally, they also -- in 1950

there was a study done to determne if they could detect the
subsi dence over the Mather B nine in |Ishpening, M chigan.

But at any rate, | was hired to carry out a project at the
Bureau of Mnes primarily associated with trying to find out
if I could make this seismc-nonitoring technique a nore
useful engineering tool to the mning industry.

And after you -- during the tine that you were enpl oyed by
the Bureau of M nes, did you pursue further education?

| continued nmy education starting in 1966 at the Col orado
School of Mnes, and fortunately | was all owed to take

course work. And what turned out to be ny thesis work was
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ny research work that | was carrying out for the Bureau of

M nes.

And coul d you give the Court -- Judge Patterson an idea of
the range of course work that you pursued during your
graduat e education? For exanple, did it involve rock
mechani cs?

| took, yeah, rock nmechanics. | took mning engineering
courses. Since ny previous background had been primarily on
the civil side, I -- in order to qualify for mning, | had
to go through the suite of mine plant design, all the

ni ne -- undergraduate mining engineering courses, as well as
graduate courses in applied mathenati cs and advanced rock
mechani cs.

Ckay. And your Ph.D. fromthe Col orado School of M nes was
in Mning Engineering; correct?

My Ph.D. was in the Departnent of M ning Engi neering, and
the title of ny thesis was, "Rockburst Mechanics.”" And in
ny work to try to make this nethod a nore useful engineering
tool, one of the problens |I had was finding nmnes where
there was actually sufficient of this what we call

m cro-seismc activity being generated in order to collect
data. So | spent tine going to a nunber of nines where
woul d set up and nonitor, and unfortunately, since the mines
weren't unstable, | didn't collect any data.

| al so happened to cone up to the Mather B mi ne
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think the summer of 1967, and spent a few days nonitoring
there and again with no success. That's when | net Jack
Parker in 1967. | went over to Wite Pine and nonitored for
a nunber of days, and | think it turned out to be an

i nactive part of the mne and didn't -- again didn't record
any data. So | decided that, in order to get sone data,
woul d have to go to the deep m nes of the Couer d' Al ene
mning district in Idaho, where they have rockbursts.

And after visiting Wihite Pine, | went out to the
Couer d' Alene district and nonitored at Hecla M ning
Company's Star and Lucky Friday nines, which were deep m nes
and had rockburst problems. And at that tinme | wasn't
famliar with rockbursts. That had been ny first tinme in a
deep underground mine. And they would only let us nonitor
on weekends and -- in order not to get in the way of
production. So we would go in on the weekend, and | woul d
put out ny seisnic sensors and record on magnetic tape and
then later take this data back to Denver, analyze the data
of f the tapes.

And | sent the conpany a snall report indicating
that we had seismc activity in a nunber of |ocations which
corresponded to high-stress areas. And then | also | ocated
two or three zones of seismc activity up in stoping areas.
And a few nonths later | heard froma phone call fromthe

m ni ng conmpany saying, "We'd like you to cone up and talk to
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us, because two of these areas which you delineated we had
rockbursts in those areas in those stopes."”

Excuse me; just interrupt. You used a term "rockburst."
Coul d you explain briefly to Judge Patterson what rockburst
is --

Ckay.

-- and where it occurs and what kind of formation?

A rockburst is a violent failure of rock. |In deep mnes the
stresses are so high that, when the rock reaches its failure
strength, it may actually explode violently, giving off a
snmal | eart hquake.

Ckay. When -- you used the term"deep mnes." Could you
expl ai n what you nmean and what depth relative to -- exanple
to the proposed Eagle mine? 1Is that a deep mne as --

A deep mine generally would be considered anything over
3,000 feet; whereas, the Eagle mine is 1,000 feet so --

Ckay. Moving forward through your career, sir, your next
listed enploynent from 1972 to '74 was as director of nining
research for Gecanmines in Zaire. Could you briefly
summari ze the kinds of work that you did in that capacity
and to what extent it -- if any, it involved practica

i ssues of rock nechanics and as they relate to ongoing

ni ni ng operations?

| joined Gecamines in 1972 after 1'd pretty nuch run out of

what | wanted to do at the Bureau of Mnes. And ny
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functions at Gecam nes, they were changi ng m ni ng nmet hods
fromsub-level caving to cut-and-fill mning. And we were
al so attenpting to steepen slopes and open pits. Gecam nes
was a -- primarily a state-owned copper mning conpany,
which at that tinme produced sonething |ike 500,000 tons of
copper a year, about the sanme tonnage as Kennecott did at
that sane time period. And we had sonething |ike four
under ground m nes and five or six open pits.

So ny task was to carry out geotechnical studies
to -- in the case of the roomand-pillar mning, to
determ ne the stability of these |arge roons that were being
ni ned, which were on the order of 13 neters w de by 42
nmeters long by, | think, 19 neters high. And by doing --
nonitoring the novenents as the room was excavated by doing
nuneri cal analysis, by |ooking at the geol ogic features,
carrying out a -- basically a geotechnical evaluation of the
roof conditions, wall conditions, we determ ned that these
| ar ge- di nensi on roons and pillars could be safely mined, and
in fact they were safely m ned.

And with respect to the open pits, again it was
| ooki ng at the geol ogy of the open pit structure, |ooking at
the defects, faults, whatever other structural information
was available. And generally by -- in nbst open pit mnes,
particularly there, the slopes were mned at an angle of 45

degrees, and on one side of the slope it would be stable to
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probably 55 degrees, and the other side of the slope was in
| ess-quality rock, and it wasn't stable at 35 degrees. So
it was basically nodifying the mning plans to fit the in
situ ground conditions.

Ckay. Your resune indicates that, since 1974 to the present
approxi mately, 34 years or thereabouts, you've been enpl oyed
as a consultant. Could you briefly describe to Judge
Patterson the range of -- well, as a consultant, have you
been essentially self-enployed; is that right?

| have been sel f-enpl oyed.

Coul d you explain to Judge Patterson a range of the kinds of
i ssues upon which you've provided consulting services in the
m ning industry or to regul atory agencies?

Ckay. If | might first say that, when | canme back from
Africa in 1974 on holiday, the political situation in Zaire
was deteriorating rather badly, and so | decided, if | could
get a job, | wouldn't go back. And so | interviewed at the
University of Arizona for a teaching job and was offered an
associ ated professor in the M ning Engi neering Departnent.
And the pay was much less than | had been making in Africa,
and | had five kids, and there was no way that | could get
by on the salary of an associate professor. So they
suggested | could supplenent this inconme by consulting a few

days a week

And | had some short period of teaching experience
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at Col orado School of Mnes after | got ny Ph.D., and it
seened like | was doing all the work, and the students
weren't doing much. And | didn't really enjoy teaching, so
| decided that, rather than waste two or three days
teaching, | would just go into consulting if | could. So I
went to the mnes in the -- deep nmeans in the Couer d' Al ene,
where | had denonstrated a capability to deal with this
rockburst problem and the mning conpanies said, "Yes, we
will support you inmediately on a three-nonth project, and
after that -- you know, during that time you'll be on your
own and find other enploynent."”

And so | did that and, during the time | was on
this project, for -- sonehow the tel ephone started ringing,
and | was off to Mexico to a Mexico mning conmpany doing
general consulting in rock nechanics. This conpany was one
of the largest mning conpanies in Mexico. They had eight
or nine different underground mnes and, fromthat point in
1974 '"til actually 2000, | would go down to Mexico on a --
five or six times a year, going around to their different
m nes, helping themw th the day-to-day underground
stability problens in the mne

In a nunber of cases, we switched m ni ng nethods
to a new nmning nmethod, so it would be determnining the
stability of the rock and the roof. And with respect to a

new mning method, I -- during this tine | also taught a
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coupl e of short courses in rock mechanics applied to m ning,
one at the University of Guanajuato in Mexico and anot her at
the University of Zacatecas, Mexico. |In addition to the
work in Mexico, other mines in North America -- well, other
nmnes in Couer d Alene district but had these problens, |
consulted in installing these seismc nmonitoring systens,
telling them how to deal with their high-stress problens,
particularly in pillars; the taking steps to relieve that
stress when it reached a certain point based on the seismc
noni tori ng and, say, nunerical nodeling.

Thi s sane rockburst problemwas beginning to
appear on a frequent basis in Canada, so | traveled to
Canada to -- all over Ontario, as well as to back in New
Brunswi ck to deep mines in Canada that had these specific
rockburst problens. | was asked to go to the Soviet Union

to look at their problens in deep mines with simlar

probl ens.
Dr. Blake, if | can interrupt you -- excuse ne, Sir.
Ckay.

Was your consulting since 1974 --

MR. REICHEL: |If you could, scroll the screen back
up, please -- thank you -- to "Expertise."
WAs your consulting during this time limted just to this
rockbur st-control probl enf?

No. The rockburst is a separate issue, and that was carried
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out in deep mnes all over the world. At the sane time | --
particularly in Mexico, | was involved in the day-to-day

nmi ni ng probl ens associated with different types of stability
problens with different types of mines. And --

If I may ask, sir, to -- over the last approximately 34
years, to what extent has your professional work invol ved
you -- required you to be involved in day-to-day practica

i ssues of rock nechanics, mne stability and eval uating
potential stability problens and addressing sol utions for
it?

That has been primarily ny main thrust. | would get a phone
call froma nining conpany saying, "W've had a coll apse.
Coul d you cone down and tell us what happened and what do we
do?" So | would get on the plane and go to the mine. M
first -- in order to get a feel for the overview of the
nmne, | would look at the original geology, the |ocal

geol ogy of the mine; look at the nmine plans and | ayouts then
go underground; | ook at the problem assess what | would
presunme to be the cause of the problem tell them how they
could fix the problemand then how to, say, avoid a
recurrence of the problem by either changing a m ning nethod
or changi ng the procedures they used in mning through what
we call bad ground.

What do you mean by "bad ground"?

Every mne has -- is intersected by faults, dikes, weak rock
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zones. And very often when you intersect these conditions,
the roof coll apses.

When you say "the roof collapses," are you tal king, for
exanpl e, about a situation |ike the Athens mine that was --
we' ve heard so nuch about over the |ast few days, this sort
of plug failure?

|'ve never observed a plug failure. But, no, this would be
nore -- either isolated openings that were being driven,
devel opnent openings or mning openings. And if -- say, if
the geology isn't well-known or isn't actually taken into
account by the mining departnment and the mine |ayouts, they
historically nine into these features that cause probl ens,
and they don't realize it until they've actually intersected
the feature, and the coll apse occurs. This is very conmpbn
all over the world, and | would al ways get the same story.
"Didn't you guys realize you were intersecting a fault?"
"No." "Didn't you ask the geol ogists?" "Ch, the geol ogists
don't know anything." You go to the geologist. "D dn't you
tell themthey were going to intersect the fault?" "They
don't listen to us." This is --

Dr. Blake, in your professional practice and indeed in the
nmning industry, are there -- to your know edge and
experience, are there recogni zed techni ques for
under st andi ng why these kinds of |ocalized structural

failures occur and techniques for mtigating themor
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preventing their recurrence?

Yes. Primarily it's a thorough geotechni cal evaluation of
the mne, which includes taking into account the radial

geol ogy, the local geology, determ ning the rock properties
of the mne wall rock, whatever intersecting faults and then
| ooki ng at where the m ne opening is going to intersect
these features. And they can be identified -- mainly they
can be identified in advance in an older mne that's been
operating, because they keep nining the sane conditions over
and over. And so you take into account the in situ
conditions. You take into account the geologic conditions.
You | ook at the mine openings so you come up with a program
where they're going to intersect one of these bad ground
zones. You put in sufficient ground support as you advance
through it to contain the rock fromfailing around the

openi ng.

When you say "contain," could you give Judge Patterson an

i dea of perhaps just illustrative exanples of the kinds of
techni ques used in the mne -- mning industry and your
know edge to control stability probl ens?

The sinplest technique is actually the roof reinforcenent
usi ng rock bolts. Rock bolts are roof fixtures that you
bolt into the roof, which keeps the roof from-- holds the

| oose bl ocks of roof together to keep themfromfalling.

You put in screen, sonme kind of wire nesh. If the problem
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is -- you may adjust the length of the bolts to the size of
the opening. |If the opening is a very w de opening, you
woul dn't put in, say, a conventional 6-foot or 8-foot roof
support. You would put in, say, 8 or 12 foot, or in sone
cases we put in cable bolts, which can be up to 40 or 50
feet. In other cases, now with the advent of what they cal
sprayed concrete or Shock-Crete, it's very common and
effective to have a portable Shock-Crete machi ne that can be
brought down to the mine location in a very short period of
time, and you actually spray concrete-type aggregate on the
walls to reinforce the walls to prevent them from col |l apsi ng
or failing.

| don't nmean to cut you off.

Ckay.

But | just asked you for sone illustrative exanpl es.

Yeah.

Fol I owi ng up on sonething you said early, | think you
testified that, as part of your work -- consulting work, you

| ook at the geologic conditions, --

Uh- huh (affirmative).

-- the actual rock conditions in the m nes thensel ves;
correct?

That's correct.

As a part of the work that you do in your experience, do you

have occasion to -- do you have any know edge of techniques
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available in the industry, once devel opnment of a mne has
commenced and the m ning has conmenced, to collect
additional data in situ; that is, in the ground; of
conditions that affects the potential stability of the
structure?

Yeah. Actually, when | go to the mne, | always go

under ground; | ook at the geol ogy; conme up from under ground;
review the geology with the geologist. | |ook at geol ogica
cores. W go out to the core shed, and they will open up
the geologic cores to get a better idea of the ground
conditions. Wien | amunderground, | | ook at the roof and
the ribs of the openings, and | have kind of a -- you night
say a self-evaluation of the quality of the rock and the
stability of the rock and what it -- whether it's going to
be sel f-supporting or whether it's going to require support,
which is sort of simlar to what is done now with using the
RVR technique. | don't use the RMR technique.

That's this rock mass rating?

Rock mass rating. | don't -- the rock mass rating is a
standard procedure that now all the ground control engineers
are trained in, and they go to the mne and, in a matter of
a fewmnnutes, they will wite down -- just by |ooking at
the roof or the walls, they will wite down these different
factors that go into the RVR and cone up with a field RWR

as -- basically as we stand there.
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Now, Dr. Bl ake, just foll owi ng up on something you said
earlier, if | understand your testinony correctly, in the
course of your work, you do have occasion yourself to
physically observe either rock in situ or core sanples; is
that correct?

Yes.

And to what extent -- and if | understand you correctly, you
do observe the rock conditions in a practical way and nake
some judgnents based upon your observations about the
characteristics of the rock. |Is that a fair statement?

Yes, that's precisely -- as |'mtouring the nine, I'm

| ooki ng at the ground conditions and all the access openings
| travel in, getting into the mning areas or the stoping
areas. | look at the conditions in the roof. | ook at the
conditions in the walls. | -- if there -- in nbst mnes
they use a standard roof support of sonme kind, so | wll

| ook at the roof, the ground support that's installed for
adequacy. | look at -- as | say, | look at the geologic
cores.

Most of the deep mines that | work in have al
been in situ stress neasurenents, so | |look at the result of
the in situ stress. |If a mne has a stress problem | may
suggest that they carry out in situ stress measurenents.

One of the things that we notice in deep mines is, in a

hi gh-stress condition, the rock around the opening tends to
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peel off or spall,” as we call it.10:23:20 And it's very
common to see this effects of the high stress on the
openi ng, which gives you an indication of the nagnitude of
the stress as well as the stress direction
During the course of your work as an independent consultant
over the |ast approximately 34 years, could you give Judge
Patterson an estimate -- at | east a rough estimte of about
how many m ne projects you' ve been called to consult in on
that have invol ved your exercise of expertise in rock
nmechanics, nmine stability and stability-control issues?
| would say 50, 60 mines. And normally I'mout -- it'd be
at | east once a nonth to visit these mnes. Mst of nmy work
is repeat work at the mning conpanies | work for, so |l go
back -- sonetines |I'm going back to the sane mne four or
five tines in one year. The mines in the Couer d' Al ene,
since | live within 75 nmiles, | used to be there on a weekly
basis. NowI|I'mthere on a -- maybe a nonthly basis.
Ckay. Your resune lists --

MR. REICHEL: |If you could, scroll down to the
latter half of that page, please.
-- lists some of the clients you've consulted for; is that
correct?
That's correct.
Are these mining conpanies located in different parts of the

world and the United States?
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Yes. They're located in North America, South America,
Australia, |ndonesi a.

Ckay. Dr. Blake, | note that one of the listed clients
there -- is this a list of clients that you' ve had over
time, sir?

Yes; yes.

| note that one of themis Kennecott Mnerals. Do you see
that, sir?

Yes.

Could you tell Judge Patterson, just so the record is clear,
was that -- is that a current consultancy, or was it -- how
| ong ago have you consulted for Kennecott M neral s?

|"ve -- the mines change. Ownership of sonme of the nines
change. But | think the | ast Kennecott mne | was --

visited was Greens Creek in Al aska, and that would have

been, 1 think, prior to 2000. | was at the -- | think they
own the Henderson nine, but I'mnot sure. It sticks in ny
mnd that | was at the Henderson mine before that. |'ve

done work at Bi ngham Canyon. They're a big, open-pit copper
mne in Uah. But it's been sonme years since | did any work
for Kennecott.

And again, it was -- was Kennecott -- you've had a nunber of
clients and continue to have a nunber of clients other than
Kennecott. Is that a fair statenent?

Yes.
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During the course of your career, sir, have you had occasi on
to do any publications in the fields of mning engineering,
rock mechanics, mine stability, any of those areas?

I"ve -- | think I have sonmewhere around 80 publications in
rock mechanics. Wen | was with the Bureau of M nes and
when | was first starting out, you tend to publish a |lot.
More recently | don't have the time or energy to prepare
publications -- or the interest, although | recently had a
book published by the Society of Mning Engi neers. The
Canadi an mining industry actually hired another person and
nyself to kind of relate our experiences in this rockburst
field for the record since, if we die or retire, that kind
of local know edge wouldn't be lost. And | added to that
and published it. The Society of M ning Engineers published
It as a book.

Have you during the course of your career had any
publications in any peer-reviewed journal s?

| guess |I'mnot exactly sure what a peer-revi ewed journal

is, but I've published in the International Journal for Rock
Mechani cs; Bureau of M nes reports of investigations; Bureau
of Mnes bulletins. 1've published -- |I've attended, say,
specialty conference neetings, the -- and presented papers
at the proceedi ng, which are always published as a book.
|'"ve -- so these are chapters in books that are published.

Thank you. Are you a nenber or have you been a nenber of
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any professional organizations?
I'ma nmenber of the Society of Mning Engineers, and I ama
menber of the American Rock Mechani cs Associ ation.

MR. REICHEL: Judge Patterson, at this tine we
woul d ask that Dr. Bl ake be recognized as an expert in the
following areas: mining engineering, geotechnica
engi neering, rock nechanics and mine stability.

JUDGE PATTERSON: Any voir dire?

MR, WALLACE: No, Judge. W'Il accept himon that
basi s.

MR. HAYNES: No objection.

JUDGE PATTERSON: Thank you. No objection. He'l
be so qualified.

MR. REI CHEL: Thank you.

Dr. Blake, 1'd like to now turn to what brings you here
today, and that is your involvenent in the proposed
Kennecott Eagle Mne project. Wre you contacted by anyone
fromthe Departnent of Environnental Quality in 2007 about
this project?

Yes. | was contacted by Joe Maki of DEQ aski ng whet her
would be willing to review the stability of the -- review
the stability evaluations that had been carried out by

CGol der Associates and lItasca regarding the Eagle -- proposed
Eagl e M ne.

Ckay. And were you asked to support any particul ar
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position, or what was your understanding of the nature of
your charge?
My understanding | was to be an independent eval uation, ny
eval uation of the work that had been done and concl ude
somet hi ng about the stability of the crown pillar and its
possi bl e effect on the hydraulic -- overlying hydraulic
regi ne.

MR. REICHEL: Could you please bring up
Respondent's Exhi bit Nunber 95?
W' re projecting now Respondent's Exhibit Nunber 95. Do you
recogni ze this docunent?
Yes. That's ny --
What is it?
-- report.
kay. And the title of it is?
"Revi ew of the Evaluation of Crown Pillar Stability for the
Proposed Eagle M ne."
Ckay. And if you could scroll down, what date is indicated?
June 2007.
Ckay. And you indicated earlier you were asked to revi ew
sonme i nformati on that had been devel oped by Gol der
Associ ates as part of the pernit application; is that
correct?
Yes. | was supplied with the Kennecott nine permt

application with the Golder -- | think their C2, C3 and
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what ever the three Gol der Reports and the two Itasca,
Sai nsbury's report as well as the latest or the |ast
Sai nsbury sunmary report.

MR, REICHEL: Ckay. Could you scroll to the |ast
page of that docunent, please?
Do you see that list of references, sir? Dr. Blake?
Yes. Those --
Does this or does this not identify docunents that you
referred to in the course of your initial reviewin this
proj ect?
These are the references that | was supplied with and that
| -- the only information | had.

MR. REICHEL: kay. |If you could scroll back down
pl ease to the second page of this docunent?
This has the headi ng "Executive Summary."” [|'mnot going to
ask you to read the entire docunent into the record, of
course. But was this your attenpt to briefly sunmarize for
the reader the scope of what you were asked to do and what
concl usi ons you reached?
Yes. This is a summary of what | did and what | concl uded.
Ckay. Directing your attention to the second paragraph, --
MR. REICHEL: |If you could enlarge that, please?

-- you note, first of all, that there was concern had been
expressed with respect to crown pillar stability; is that

your under st andi ng?
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That was ny understanding is that there was a -- | don't
know what you call it -- controversy. But anyway, there
was -- there was concern regarding the stability of the

crown pillar since the overlying river and the overlying
weapons coul d be affected by, say, a collapse of the crown
pillar.
and you indicate that -- no. Anpbng the docunents you
revi ewed were sonme nenorandum prepared by Dr. Sainsbury; is
that correct?
That's correct.
And did you understand himto have expressed some concerns
or raise some questions about whether certain concl usions
advanced in the initial permt application by Kennecott's
consul tants were adequately supported?
Dr. Sainsbury's initial report stated his basically
di ssatisfaction with the initial reports of Kennecott
regarding the stability of the crown pillar and the work
that had been carried out to support their conclusions
regarding the stability of the crown pillar. The quality of
the data, the anal yses used, he was -- seened to ne to be
very critical of the work that had been done.
Ckay. |If you --

JUDGE PATTERSON: M. Reichel, are the Sainsbury
and ltasca reports the sane thing? 1Is Dr. Sainsbury

enpl oyed by Itasca?
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MR. REICHEL: Yeah. In fact, let's lay that out.

That is correct.
If you know, Dr. Bl ake, perhaps you don't, was Dr. Sainsbury
enpl oyed by a conpany called Itasca?
He was enpl oyed by Itasca Consulti ng Conpany out of
M nneapol i s.

JUDGE PATTERSON: So when we're tal ki ng about
Sai nsbury and Itasca, it's the sanme thing?

MR REICHEL: That is correct.

JUDGE PATTERSON: Ckay. | just wanted to nake

sure it's right in nmy assunptions.

MR REICHEL: No. That's correct.

The third paragraph indicates that,

"Subsequent geotechnical work has resulted in
establ i shing an upper mning elevation limt that wll
allow for mning to be carried out bel ow and not have
any effect on the surface."

This references the so-called phase three proposal. |s that
what you understand, sir?

That was ny understanding. And | did agree with the Itasca
conclusion that it was prudent to limt the mning el evation
to the 327.5 neter elevation resulting in an 87.5 neter
crown pillar that woul d be stable.

And based upon your review of this, did you nake -- and

we'll into this in later detail -- but did you make any
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reconmendati ons ot her than sinply concurring in the
[imtation of the upper mining limt to assure a crown
pillar of 87 Y% neters?
| al so recommended that because the surface data was so
limted that additional field investigations be carried out
underground in order to be able to have sufficient data and
accurate enough data to quantify the behavior of the crown
pillar as well as to preclude any subsi dence or hydrol ogic
affects that would be adverse.

MR, REICHEL: |If you could turn to the next page,
pl ease?
The headi ng "Introduction and Background," again, |'m not
going to ask you to read the entire docunent into the
record. This alludes in the first paragraph to initi al
informati on provided by Gol der Associates; is that correct?
Yes. This is kind of a chronol ogi cal description of the
work that was carried out by CGolder and the sumof their --
the conclusions of the different studies presented by
CGol der.
Ckay. Directing your attention, sir, to paragraph

MR. REICHEL: You can scroll down, please.
Thi s di scusses sone additional geotechnical work. |'m
sorry. This discusses the fact that MDEQ had eit her
directly or indirectly had Itasca Consulting Group to

conduct a review of the stability issues; is that correct?
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That's correct. Like I say, | --
And then -- go ahead. |'msorry.
| didn't start ny investigation until after all this work
had been carried out. And | kind of tried to
chronol ogi cally piece together what went on.
Right. So this portion of your initial report basically
just summari zes what had chronol ogically what you under st ood
to have occurred that --
That's correct. The sequence of events and the different
studi es and what the result of those studies.

MR. REICHEL: kay. Could you turn to the next
page, pl ease?
Section 2.0 -- 2.1, "Review of Golder Crown Pillar Stability

Eval uation," does this section of the report and carrying on
into the next page summarize your conmments and review on the
wor k that Col der Associ ates had done in support of
Kennecott's mning pernit application?

That's correct. This is nmy assessnment of the Golder -- the
di fferent phases of the CGol der Reports as --

Correct. And as Judge Patterson has al ready heard
testinony, there were a series of docunents prepared by

CGol der over tine; is that your understandi ng?

That is mnmy understandi ng.

MR. REICHEL: Could you go to the next page,

pl ease?
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At the end, the last paragraph in Section 2.1 that begins,
"I'n summary," could you -- you don't necessarily have to
read that, but could you just perhaps nore directly tell
Judge Patterson in sumary fashi on what you took away from
your review of the Golder work through the date of this
report?

Wll, it appeared to nme that the initial Golder work was
overly optimstic in stating the stability of the crown
pillar. 1 don't really know anything about this CP nethod,
but I am sonmewhat familiar with the scale span nmethod. And
as has been shown here on other work, the factors of safety
listed for the different crown pillar thicknesses,
particularly in the first two reports, were not. They never

reached 2.0 which CGol der had stated was the requirenent for

stability of the crown pillar. And I was -- | was surprised
at the actual -- the Colder studies. And it seened to ne
that they didn't -- until Itasca was critical of where work,

they didn't reach a conclusion or didn't reach a thickness
of the crown pillar that was stable according to their own
eval uati ons.

Ckay. Just so the record is clear, that comment, does that
relate to what has been referred to earlier as the phase one
and phase two approaches; is that correct?

That's correct.

I"msorry. Do you understand what |'m saying?
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Yes; yes.

Ckay. As opposed to the phase three approach identified by
Gol der and Kennecott in its July 2006 docunent; correct?
That's correct.

And with respect to that |ast docunment and recomendati on,
did you -- do you believe or did you formany opinion as to
whet her or not the recommendation that the mning be limted
initially to insure a mninmmthickness of 87 Y2meters for
the crown pillar with foll owup data investigation while

ni ne devel oprment proceeds, did you formany opinion as to
whet her or not that was a technically sound reconmendati on?
| concluded that that was a technically sound
reconmendati on. And, hence, | could concur that the permt
shoul d be approved.

Ckay. Turning to the next section in the report that begins
in the bottom of page four, "Review of Itasca Crown Pillar
and Subsi dence Eval uation," and carrying on to the next

page, does it sumarize your coments having revi ewed the
work that M. Sainsbury did through Itasca for the DEQ?

Yes. This summarizes ny review of the Itasca reports by Dr.
Sai nsbury.

On page five, did you indicate that, or what conclusion did
you express with regard to the conclusion ultinately reached
by Dr. Sainsbury?

| agreed with Dr. Sainsbury that the initial work did not
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indicate that -- or indicated that the stability of the
crown pillar would be a concern, and that | was a little bit
puzzl ed by the critical tone in Dr. Sainsbury's report.

This isn't -- | didn't feel it to be the normal thing that I
see when | review different consultant's reports regarding a
particular project. | assuned it was because of the term
"defensi bl e" that was used in the scope of the -- that was
given to Itasca as their scope that maybe there woul d be

| egal ramfications, which obviously there are; that that
was the nature of his critical activity with respect to his
eval uation of the Col der work.

Let ne ask you this: | nean, would it be a fair --
ultimately Dr. Sainsbury indicated, did he not, that he did
not believe that the conclusions initially expressed by
Golder in its phase one and phase two were adequately
supported by the information presented?

| certainly agreed with Dr. Sainsbury that the initial two
reports didn't adequately support the concl usions.

And with respect to the Sainsbury's comment or concl usions
with respect to to the third proposal, phase three, that is,
the 87 % .5, meter crown pillar proposal with followup in
situ investigation, again, | think you've indicated that you
agreed with that conclusion. Can you briefly explain why
you agree with that concl usion?

| agree with that concl usion because the -- basically, the

801
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anal ysis that Kennecott did for the 87 Y2meter pillar they
reported a factor of safety greater than two if the RVR were
70. And the summary of their data as shown on plots and
different charts would indicate that their data suggested
that this was likely true. | also during ny investigation
call ed DEQ and asked for pictures of cores.

Ckay. And why did you do that, sir?

Because it's -- in order toreally -- I get -- | don't get,
say, a warm fuzzy feeling fromlooking at these charts and
charts of nunbers and RQDs. And | would follow M. Parker's
lead in saying that | really want to see the rock, knock on
the rock and I want a firsthand observati on of what the
ground conditions really are in the crown pillar.

Ckay. And, of course, in this case since the mne hasn't
been devel oped, no one has firsthand observation
under gr ound?

No.

But --

So | did ask for if I could see photos of core |ogs.

And in fact, did you subsequent receive any photos of core

| ogs?

Yes. There was a conference call between DEQ Kennecott and
nyself. And | was sent three -- photos of three of the core
| ogs, boxes -- photos of the boxes of core for three

different holes in the crown pillar.
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Ckay. And do you recall offhand what holes those were for
or do you need something to refresh your recommendati on?
| think they're in ny -- they're listed in ny next -- but it
was - -
Ckay. Well, why don't we do this? Moving forward in tine,
did you prepare a second report on this project for the DEQ?
Yes, | did in prepare a second report.
Ckay. And before we leave it, Dr. Bl ake, proposed Exhibit
95 is a copy of the report that you prepared that you' ve
testified to; is that correct?
That's correct.

MR REICHEL: At this tine we nove for adm ssion
of Respondent's proposed Exhibit 95.

MR. HAYNES: No objection.

MR. WALLACE: No objection

MR. LEWS: No objection

JUDGE PATTERSON: Ckay. Thank you. No objection.
It'1l be entered.

(Respondent's Exhibit 95 received)

MR. REICHEL: Could you please bring up
Respondent's proposed Exhibit 1127
Do you recogni ze this docunent, sir?
Yes. That's ny second report to the DEQ
What's the title of that docunent for the record, sir?

"Techni cal Review of the National WIdlife Federation
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Comment s regardi ng Kennecott's Proposed Project to Construct
and QOperation the Eagle Mne Project.”
Ckay. this

MR. REICHEL: And could you scroll down to the
date on that, please?
That i ndi cates Decenber of 2007?
Decenber of 2007.
Is this a docunment that you prepared, sir?
This is a docunment that | prepared.
Coul d you briefly describe howit cane to be that you
prepared this docunent?
| -- sonetine in Novenber | received a phone call from DEQ
Joe Maki in particular, saying that the National WIldlife
Federati on had prepared sone reports and would | review and
comment on the results presented in these reports.
Ckay. Again, just so the record is clear, were you given by
M. Maki of the DEQ a particul ar assignnent? Wre you asked
to criticize these reports? Wre you asked to --
| wasn't asked to criticize them | was told to review them
and gi ve ny opinion regardi ng their concl usions.

MR. REICHEL: Ckay. And if you could scroll to
the |l ast page of that docunent, please?
Again, this is under the heading section "4.0 References."
Does this identify the docunments that you referred to in the

course of preparing what's been marked for identification as
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Proposed Exhibit 112?

Yes.

MR, REICHEL: |If you could scroll down a little

nore, please?

Does that include -- does it include Parker J. and S. Vitton

Revi ew of Kennecott Eagle M ning Conmpany's Application to

M ne? Do you see that?

Yes. | was sent three -- the reports by Parker and Vitton,

Vitton and Parker, and Dr. Bjorerud

Ckay. And the last docunent |isted

t here?

The | ast docunent is Vitton and Parker.

Ckay. Thank you. So the DEQ provided you these docunents

and asked you to review them is that correct?

That's correct.
And | take it you did so?
And |'d do so, yes.

Ckay. Going back to --

JUDGE PATTERSON: Can we take a break before we go

any farther?

MR. REICHEL: Certainly.

(O f the record)

JUDGE PATTERSON: M. Reichel, you ready?

MR. REICHEL: Thank you. Could you please bring

back up Exhibit 112?

Dr. Bl ake, again, as you testified,

the purpose of this

805
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exerci se was for you to review and provi de i ndependent
conment on the comments submtted that's identified on
behal f of National WIdlife Federation by M. Parker, Drs.
Bj orerud and Vitton; correct?

That's correct.

And in Section 2 of your report did you attenpt to sumari ze
what you understood to be sone of the principal concerns
that they had expressed?

Yeah. These four categories appeared to nme to be the basis
of their -- that they concluded the crown pillar would not
be stabl e because of these four specific factors that they
mentioned in their studies.

Ckay. The first one and discussed in Section 2.1 in your
report RVR values. Again, we've -- Judge Patterson's heard
a great deal of testinony about that. [|'mnot going to ask
you to go through and describe the details of the RWR
calculations. But did you understand that the NW conments
indicated that the -- that the RVR values identified in the
subm ssions by CGolder were incorrect or overstated? 1Is that
what you understood to be their contention?

That was ny understanding. And that was their conclusions
based on the work they carried out.

Ckay. And | believe this is clear on the record, but do you
understand -- did you understand when you wote this report,

sir, that the focus of the comments on behal f of NW were on
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RVR val ues with respect to core sanples from ei ght
particul ar bore holes to which the NW or its experts had
had access to?
Yes.
| shoul d say phot ographs of those bores; correct?
Yes.
And based upon your review of the comment submitted by NW
did you forman opinion as to whether or not their
contention that the RVR values with respect to those eight
sanpl es fromthose eight cores as they criticized or
recal cul ated them established that the crown pillar proposed
under the nost recent mine design would be unstable? Did
you form an opinion as to whether you agreed with their
conclusion in that regard?
| didn't agree with their conclusion that any crown pillar
woul d be unstabl e.
Can you explain --

MR. REICHEL: And if you want to scroll down
pl ease to the next page?
Can you explain to Judge Patterson why in particular you
agree with the -- disagree -- excuse ne -- with the
proposition that even the 87 %% neter thick crown pillar
woul d be unstabl e?
Wll, it -- because | didn't -- | didn't |look at the cores.

| didn't have the core photos that they had. | didn't |ook
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at those. What | |ooked at was the sheets that Dr. Bjorerud
had prepared. And I was -- well, first of all, ny initia
reaction | was very surprised at the conparisons between the
| oggi ng done by Kennecott and the | oggi ng done by Dr.

Bj or er ud.

In what respect, or why were you surprised?

| was surprised at these m ssing gaps in the data that
weren't listed. | had | ooked at this Table 4 that has been
di scussed and --

I n Appendi x C3?

I n Appendi x C3, which specified potential problemareas or
structural features over a neter in length. And it
specified a certain nunber of these zones. And it turned
out that Dr. Bjorerud had greatly increased the nunber of
cores that had missing data. And so ny first reaction |
call ed DEQ and had a conference call with Kennecott and

Col der .

Ckay. And what was the subject of that --

And the subject of it was two things: The first, why
weren't all this missing core zones, why wasn't it
identified and why wasn't it discussed? It seened to be a
key issue, certainly to the National WIdlife Federation.
And secondly because the values in the RWR cal cul ati ons were
quite different, I wanted to know how -- who really did the

RVR cal cul ati ons for Kennecott and how it was done.
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And what if any understanding did you gain with respect to
those two issues?

| don't think the issue was really resolved. It certainly
wasn't resolved to ny satisfaction. | was -- | was told how
t he val ues were done, and | was told how the cores were
handl ed and how t he geol ogy people put their information
into a dat abase, which then was accessed by CGolder to carry
out the RQ cal culations and the RVR cal cul ati ons based on

some formulas which they present in their exhibit, the

CGol der exhibit. | think it's C3.

Ckay. And --

| was not --

Go ahead.

And | specifically asked why all these zones of -- where
there was no RVR reported, how come -- how could that

happen. And it was explained to nme that those were zones
that where there was no RQD reported in the core |ogs.

Ckay. You testified earlier that in addition to --

approaching this issue generally of core stability -- excuse
me -- crown pillar stability, part of your review or
eval uati on woul d be focused on -- or typically would be

focused on to the extent you could | ooking at sone actua
physical data; is that correct?
That's correct.

And in this instance, did you attenpt to do that to any
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extent?

Yes, | did. As | nentioned, | was sent photos of core boxes
for holes 46, 54 and 104. And the only core photos |I saw of
the work done by National WIldlife was the photos of the two
boxes they showed for holes 55 and | believe it's actually
60 instead of 62, but in their report. Now, when | | ooked
at -- and I was sent a map showi ng the | ocations of holes
56, 54 and 104, which were in fact in the crown pillar. And
| made -- | just reviewed ny working notes, and | quickly
went through each -- when | was doing the anal ysis, |

qui ckly went through each of those cores and ny notes are
simlar for each of themthat the first, you know -- to
bedrock there's no or little core, there's a certain -- for
the next 15 meters or so the rock is weathered, surficially
fractured, and then on down to -- the rock on down to --
seens to inprove with depth and it got better bel ow 50
nmeters. And those were what | noted for those three holes.
And is that -- is your --

And | --

l"msorry. Go ahead.

Yeah. And | would -- | would judge the core that | observed
for those three holes certainly to be in the fair to good
range. | don't do RMRs. | don't, so | can't tell you, you
know -- | can't give you an RVR nunber, but | certainly

judge that core that was at three holes kind of in the
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center of the crown pillar to be the rock in that --
denonstrated by those holes was certainly of the fair to
good cat egory.
Coul d you explain --
In contrast to the assessnment of Dr. Bjorerud for the eight
hol es that they anal yzed.
Coul d you explain to Judge Patterson when you say in the
fair to good range what you nean by that?
Well, again, if | wanted to pick this (indicating) up, this
i s obviously excellent rock.

MR. REICHEL: And just so the record is clear, Dr.
Bl ake has picked up a rock core that has been used as a
denonstrative exhibit in prior testinmony in this proceedi ng.
Go ahead, sir.
In the good category there's a few fractures init. 1In the
fair category it's a little nore fractured but it's still
basically nostly intact rock with -- and it's certainly rock
that would stand up well to a m ning opening.
Agai n, when you tal k about your judgnent as to rock being
fair to good range, is this based upon -- you testified it's
not based upon a nuneric calculation or RVR, is that
correct?
It's not based on any -- the RVRs do have those. They
specify that rock from50 to 70 is fair and from 70 to 90 or

somet hing is good, and then above that would be excellent.
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| believe that's the listing on that RVR sheet that's been
shown before.

Ckay. But in naking -- in describing a rock or core as
being fair, good, excellent, whatever, | nmean, what are you
bringing to bear? 1Is this an exercise in your professional
j udgnment, or how would you --

This is nmy professional judgnent based on the core |'ve

| ooked at in the past based on what | see underground in ny
assessnment of ground conditions or conditions of cores that
I, you know, use in ny work in order to evaluate stability
eval uations or the rock quality in the wall rocks
surroundi ng a ni ne openi ng.

During the course of your professional experience,
particularly in the last 34 years or the relevant portion of
that where you've been involved in practical applications of
rock mechanics and issues of mine stability, have you ever
had occasion to conpare where it's been done, predicted --
or | should say characterizations of rock nmass ratings from
cores with actual subsurface conditions observed once a mne
i s devel oped or is being operated?

Yes. As a matter of fact, earlier last nonth. W have a
project at the Lucky Friday M ne where on the 4900 | evel
which is about 6,000 feet bel ow the surface, they are going
to sink a winz, which is an internal shaft and fromthe 4900

| evel down to the 7500 | evel or sone -- a deep shaft. And
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as a part of the geotechnical work for this project to

| ocate where this facility should be sited with respect to
the ground conditions, there were a nunber of holes drilled.
And t he geol ogi st | ogged the RVR of the cores. And in this
case, the RVMRs were at 25 to 35, very, very what we cal

poor ground. And we went underground and actually visited
the devel opnent heading that is going out to the shaft
location. And this is an opening of some four and a hal f
neters wide by four and a half neters high, 13 by 13 or
something |i ke those di nensions. And the other geotechnical
engi neer on the project did a quick RVR while we were on
site, and it turns out that his RVR when we | ooked back at
the core that went through that area, his RVR underground
turned out to be the nunber was five greater than actually
he -- that it had been given the RVR fromthe cores. So in
ny experience in general with | ooking at core logs is the
rock in situ invariably seems to be better than is indicated
by the core logs. That's ny personal -- in fact, there was
one shaft project I was involved in the one of the
contractors said, "Oh, we couldn't sink a shaft in those
ground conditions.” And another contractor cane in and
quite easily was able to sink the shaft. So it -- | guess
ny feeling about the core data is that, while it's in nany
cases the only data we have, there's a lot of instances

where it doesn't really accurately predict -- in general it



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

814

certainly does, but it may not accurately predict the actual
condi ti ons under ground.

So again, do you -- strike that. Directing your attention
to the next page of the docunent, sir -- |I'msorry.

apol ogi ze. Before we | eave that, based upon your review of
the available information on this site, including what was
included in the permit applications, core docunents, et
cetera, as well as the other conments, the documents you
referred to, do you have any -- what, if any, understanding
do you have about the extent to which, given conditions at
this site at the surface, whether there were any limtations
on the ability to obtain cores directly into the projected
crown pillar area?

It appeared to ne that the drilling access was limted by
environnental restrictions or surface restrictions.

Normal |y what you would like to do is, if you were going to

drill the crown pillar, you' d nove over the crown pillar,
and you'd directly drill vertical holes. | think there was
limted access for the drilling here. And I guess there

woul d be one nore comment that we didn't cover that I'd like
to make about the -- of the eight cores that were anal yzed
by Dr. Bjornerud, | noticed in her descriptions in these
zones where there was m ssing core data when she actually
physically | ooked at the cores and | ogged it, in nost of

those cases, the bad grounds zones, it was -- typically it



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

815

was |isted as netasedi mrent, metasedi nent, netasedi nent, or
It appeared to be netasedi nent, gabbro contact. So it
didn't appear -- in other words, | didn't know where these
holes were located. | didn't have a clue of the |ocation of
those holes until we saw it yesterday or the day before
yesterday. But it appeared -- and then fromthat photograph
it appeared that six of those eight holes were shown on that
exhi bit showi ng the |ocations of the holes.

Yes.

Actually there were two pairs of holes. Basically you only
have information frombasically two points. There were two
pai rs of holes, and then there was another two hol es and
then one hole through the center. But the -- it appeared
that at |least four of the six holes were outside the
intrusive or barely on the edge of the intrusive. And the
other -- the fifth hole was maybe partly through the

i ntrusive, and then there was one hol e through the center of
the -- so, in essence, it's not clear that when you | ooked

at the outline of the orebody that, in fact, all those hol es

are really representative of the -- they're not in the crown
pillar. | mean, the crown pillar is what's over the nine
opening, and so it appeared to ne that it's not -- while

they're in the crown pillar area, it's not clear that --
whet her those are really what you' d consider crown pillar

holes. They certainly appeared to represent the conditions
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al ong the contact between the peridotite and the

net asedi nents at the boundary. And for those basically
three or four points along the northern perineter, they
certainly do indicate that that contact is fractured. Now,
whet her that's representative of the entire contact is not
known. In other words, we see it along the northern
boundary, but we don't have any evidence al ong the southern
boundary, or there may be gaps between. So |I'mnot --
guess, while it certainly was disturbing to ne to see -- and
particularly when | read their report --

Whose report, sir?

-- the reports of the National WIdlife Federation or the
work done by Dr. Bjornerud, it was disconcerting to have,
you know, the missing core and this fractured rock zones.
But after viewing the | ocations of these holes, I'mnot sure
it's -- they consider it to be a very serious issue. |
don't consider it to be a serious issue. That's why |
haven't changed ny view of the -- what the hol es represent
and their concl usions.

Ckay. Just to make sure the record is clear on this, --
Yes.

-- what | understand you to be saying is that with respect
to certain of the eight boreholes fromwhich -- that were
the subject of review and analysis by the National Wldlife

Federation experts, if | understand your testinony
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correctly, it's your view that sone of those cores are not
in areas that you understand to actually be part of the
crown pillar or the anticipated crown pillar for the mne.
Have | understood that correctly?

That is nmy -- if | look at the outline of the orebody,

unl ess the stope is going to be extended into the wall rock,
then | don't believe the rock above those holes is going to
be intersected by mning, and therefore it would not really
be part of the imrediate crown pillar.

And just so | understand, in your view would it then be

rel evant to the determ nation of the crown pillar -- the
stability of the crown pillar?

| think it has sonme relevance, and it's in, certainly, close
proximty. But since we have no other data -- in other
words, if it turned out that these holes were in the center
of the crown pillar, we'd certainly have a -- 1'd certainly
have a different assessnent of the seriousness of this
so-called "mssing data."

But just again so the record is clear, it's your
under st andi ng, based upon the information available to you

that the, quote, so-called "missing data" fromcertain cores
you do not understand to be from boreholes that are within
the anticipated crown pillar itself?

For five of -- | believe it's five of those holes. There's

one hole that does go through the -- actually the best hole,
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hol e 55, the best comparison with the work of Dr. Bjornerud
the closest, say the representative work of that she did and
that Kennecott did conpared pretty closely.

Wth respect to --

That hole is angled through the crown pillar. Now, there
are two m ssing holes that we have no i dea where they are,
or at least | couldn't --

Just so the record's clear, when you say "m ssing holes,"”
you don't mean to say that the data does not exist but --
Well, I'msaying that -- the holes that contain -- that
reportedly contain m ssing data that was used in Dr.

Bj ornerud's analysis and used by Dr. Vitton and Jack Parker
in their stability assessnments. So | don't -- they have not
been able to identify the |location of those two hol es.

And | take it, to sunmarize, is it your conclusion -- is it
or is it not your conclusion based upon the information
available to you that the data fromthose -- was it two
holes; is that correct?

There's two holes that there is no | ocation given for.

Ckay. And do you recall or do you need sonething to refresh

your recollection as to which those holes are? Wuld you

like to see --
They're the -- | think it's 99 and 101 or -- | nean, just
off the top of ny head. They're not in the -- | think the

holes go up to 69, and then there were two nore hol es which
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were | think even drilled in 2005 as opposed to 2004. And |
don't -- the location of those holes is --

You're not certain of that?

Well, when |I've | ooked at the exhibits showi ng hole

| ocati ons when you're trying to bl ow up the | ocations that
are given on the figures that are in the Kennecott
application -- original application, it's -- | can't -- ny
eyes are not good enough to read the fine print on the
holes. It is very confusing to try to deternine and
identify the hol es.

But with respect to the data that you've had a chance to

| ook at, and particularly with regard to borehol es that you
understand to contain rock sanples within the proposed crown
pillar area or the anticipated crown pillar area, in your

j udgnent based upon the available information, do those data
support the conclusion or are they consistent with the

conclusion that an 87-1/2-nmeter-thick crown pillar would be

saf e?
| still share that -- or | still -- that is my conclusion
that an 87-1/2 neter pillar will be stable.

I"d like to direct your attention now with respect to
Section 2.2 Stope Backfilling. And again, do you understand
that -- or what is your understanding with respect to the
comments that you reviewed by the National Wlidlife

Federation with respect -- the concern that they raise with
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regard to backfill?

Well, the concern that was raised by the -- Dr. Vitton is
that the strength of the cenmented backfill at 218 psi may
wel |l break up during blasting and may wel | deteriorate under
the water conditions. And he also -- | think he also

inplied that cenented rock backfills were not a comon

practice or he mentioned that a paste backfill is nore
common, | believe.
Dr. Blake, with respect to -- okay. You understand those to

be the nature of the concerns. Based on your review and

your experience in the mning industry, what would be your

response to those concerns as expressed here? Wll, first
of all, let nme break it into parts. Do you have any

know edge of the use of cenented rock backfill in the mning
i ndustry?

Yes. Wien | presented a paper on the work | was doing in
Africa in 1973 at this Jubilee Fill Synposiumheld at M.
Isa, Australia, the purpose of the neeting was also to --
for M. Isa to denonstrate the cenented rockfill technique
that they had devel oped to mne what they called their 1100
or ebody, which was a massive sulfide deposit of -- | don't
know -- maybe 50 nillion tons or a | arge orebody which they
were going to mine with a checkerboard paneling techni que
not too different than the | ong-hole blast hole mning

techni que proposed for this mne, although in their case it
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was many tinmes |arger and nuch nore conplicated. And they
showed us underground where they had m ned back into a
nunber of different fill conditions. The normal sandfill
where you see all the segregation and |ayering of the sand,
when by the time the sandfill gets fromthe sand plant on
surface down thousands of feet underground, that you have a

| ot of segregation --

Can | interrupt you. Wen you say "segregation" --
Wel |, segregation, in other words, the cenent wasn't -- the
idea of a cenmented sandfill is to have the cenent unifornly

distributed throughout the sand, and it's very conmon to use
the mine tailings, but thisis a-- if you have a nill, this
is a supply of material that you' d like to get rid of anyway
fromenvironnmental purposes. So you'd like to get it

underground. And it's also used for support. And the

feeling has al ways been when you -- that a cenented sandfil
is going to be a rather -- the cenment is going to be rather
uniformy distributed throughout the sandfill. And what was

observed in these openings, they m ned through the

cemented -- or through the cenmented sandfill was that you'd
have sandfill. You'd have two inches of cenment. Then you'd
have nore sandfill. Then you' d have another layer. So it
wasn't really a well distributed cenented sandfill. And

they did the sanme experinents for cenmenting their rockfill.

And because this was such a huge part of the mning of this

821
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orebody, they eventually constructed a surface quarry. They
had a | arge borehole that this rock was dropped through down
tothe level. It was transported out to the areas that were
going to be backfilled, put on conveyor belts. And at the
end of the conveyor belts there was a cenent line. And as
the backfill was dropped into the stope, the cenent was
poured on top of it. And when they mined back through the
cement placed in this fashion, it was well distributed
within the cenented rockfill. And they were very successfu
operationally in mning using this cenented rockfill for

wal | support.

And to your know edge, Dr. Blake, is that the only instance

in which cenented rock backfill has been used in the

i ndustry?

No. Cenented rockfill at the Macassa nmine in Kirkland Lake,
Ontario, used a cenented rockfill -- cenmented paste fil

actually, and we mined under it for underhand nining and it
was a very stiff rockfill. | believe -- | can't renenber
whether -- | think it may have been the Hemo mne in the
Hem o district of Canada which is in southern Ontario; it's
ki nd of southwest Ontario. Anyway, if that was the mne --
| have a hard tinme renmenbering all --

That's fine.

-- what specifically you see. And | wasn't -- at that tine

| wasn't particularly -- | don't really get involved rmuch in
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backfills. But at any rate, it was the truck |oaded wth
the -- they use the cenent rockfill. And the truck was
| oaded with backfill coming out of a chute. And then he

backed under a spigot for a cenment silo. And they opened

the chute and cenented the backfill up to a certain |evel or
a certain nunber of tons into the -- on top of this broken
rock which then drove and -- back to the stope opening and

dunped it into the open stope. That's the only other
cemented backfill operation that --

That you personally saw?

-- that | personally observed.

Do you know fromreadi ng ot herwi se whether rock backfill is
a technique that's used in the industry?

As | recall, after this M. Isa synposium there were a
nunber of mnes now, it sticks in ny mnd that the Geco nine
and Mani t ouwadge nmay have been one, but again, this is --
you know, 30 years ago alnost. So | don't -- but cenented
rockfill is an established practice.

That's what | was trying to understand, sir.

Yes.

In the second paragraph in 2.2 you note that it will be
difficult to achieve a, quote, "tight backfill," unquote for
final mned-out panels using cenmented rockfill. You
indicate that it nmay be -- it will be difficult. Is it, in

your opinion or judgnent, nonethel ess doable from an
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engi neeri ng perspective?

Yes. Any -- obviously sonmehow the rock has to be -- if we
nne out and fill the panel, then we're left with this
what ever the height to the roof is, and sonehow we have to

get that material pushed against the walls and pushed up

agai nst the back. Now, | have not seen that done with
cemented rockfill, although, if you have the right
equi pnent -- and | think Dr. Vitton alluded to pushing it up

wi th bulldozers or doing sonmething. But what | have seen
and observed at the Greens Creek mine in Al aska which is not
a cenmented rockfill but just a cenented fill and it's sone
forma paste fill that they actually nix on surface and
transport in a truck down into the mne. And they push it
out of the back end of the truck. And they have a -- what
we call a scooptramwhich is a large | oad haul dunp unit
which is used to excavate the ore. And they have a big ram
on the front. Instead of this scoop going up on this arm
attached to this hydraulic armis a big ram And it seened
to be like alnost a half a neter by a half a nmeter sheet of

steel an inch or nore thick welded to this. And he drives

that and he pushes this, and they call it a jamer. And he
jans the backfill tightly to the back. So the backfill is
absolutely in, and this is a -- then it sets up. | nean,
that's certainly -- | supposed there are a nunber of

techniques to try to achieve a tight fill, and this is
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strictly an operational problem This is not a technical --

geotechnical issue. It's an operational problem Well,
both probl ens, the problem of blasting against the fill and
having the fill fall down, you don't have a mine basically
if that happens. | nean, you have to cone to another
filling technique or you' re going to have to do sonet hing
differently because it's just not -- you're not going to be
sl owed down by having to screw with the backfill on a daily

basis. So these are operational problens. They're not

techni cal problens to, say, achieve a tight backfill or
cement the fill such that it's going to hold up to the
bl asti ng.

The next topic that you address in your report, in your
Section 2.3, is heading "Plug-Type Failure." Again, what
woul d you -- could you summari ze what you understood to be
the nature of the concerns expressed in the NW comment s?
Well, | think the concerns expressed by NW and, | think,

Sai nsbury nentioned it and it is clear that the occurrence

of a collapse of a -- in this case, a crown pillar and the
case of sone other mnes nentioned -- | don't knowif it was
crown pillars -- | know there was surface subsi dence over

the mining of the Mather mine -- the Mather B mine at
| shpenming. And while they're -- while the Athens nmine is 23
nles away, it's -- tone it's quite different conditions

than we find at the Eagle mne
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Coul d you explain nore specifically why that is true?

Ckay. From ny observations and reading the reports on the
Athens nine, first of all it was a caving nmethod. And with
top slicing you go in and you mne adjacent to the back and
you take out a slice. And you -- then you cone underneath
that and -- with some kind of a mat. In this case | believe
it was tinmber. And you keep taking slices out from
underneath it. So you work fromthe top down. So the back
is free to cave. And the back caved al nost inmedi ately
after they started nmining. And | think Allen, who | quote,
stated that it was going to take a long tine before this may
have caved to surface. Well, in fact, they mned 13 years
and 3 mllion tons before the coll apse occurred on surface.
So the mining nethod is different in that the -- it's a
cavi ng net hod, and the rock caves over the m ne opening.

And, sir --

And the mning nmethod proposed at Eagle, the main goal is to
prevent the back fromcaving, to prevent anything from
caving. So the mning nmethod is different.

Ckay. \What about with respect to geology. Do you --

Wth the geology, the Athens mne is basically flat |ying
deposit of -- it's wide and it has a | ong??11:57:11 | ength
and it's in the netasedinments. And the rock above the

net asedi nents is the worst -- or the poorest quality rock in

the region. And we show these di kes which are probably the
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best quality rock in the Athens area. And al ong the contact
of the dikes, water obviously was able to flow and the back
actually -- because it was mne between these two di kes and
the back was allowed to cave, it was able to cave to
sur f ace.

When you say "the back," you're just tal king about the roof
of the --

I"mtal king about the roof or -- and if we want to call it
the crown pillar, it was the pillar between the nine and the
surface. And it started out at 1800 or whatever that
distance is. It's a huge distance. | nmean, this was an
extrenely unusual event. At the Eagle Project the mne is
actually mning inside the dike in the best rock. So the
likelihood of -- to me, for a plug failure is -- is very
renote in that | don't see the conditions -- | wouldn't
expect the caving to occur within the peridotite or above
the orebody in a plug-type failure. That's ny anal ysis.

MR, REICHEL: Judge Patterson --

Anyt hing el se on that particular --
No.

MR. REICHEL: | have sone additional questions,
not a great deal nore. Do you want to continue, or shall we
take a break here?

JUDGE PATTERSON: I'Ill leave it up to you if you

want to -- if you want to break between direct and cross,
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t hat nmakes sense, but how nuch nore do you have?

MR. REICHEL: It will be 15, 20 m nutes.

JUDGE PATTERSON: Let's break now then.

(OFf the record)
Dr. Bl ake, before we took a break, | was asking you sone
questions in relation to Section 2.3 headed "Pl ug-type
failure" in your Decenber 2007 report.

MR. REICHEL: Can we bring up the next page,
pl ease? Thank you.
Dr. Blake, is it your understanding fromreview ng the
coments subnitted by National WIldlife Federation that the
concern was expressed that there was -- there were geol ogic
features or a fracture zone in the vicinity of the orebody
here that could act as a failure plane for the crown pillar?
Did you understand that to be one of the contentions that
NWF was naki ng?
My under st andi ng was that the contact between the di ke and
the nmetasedi ments certainly could be and the drilling
information that they' ve presented seens to indicate that
certainly in the cores that were drilling along it that it
is a fracture zone. And this could be one -- if we try to
relate this to the Athens Mne, this could be one side of a
plug failure. But, you know, | don't see howit relates to
failure over the mine if it's not part of the i medi ate roof

of -- imrediate roof or immediate crown pillar.

828



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Ckay. Just so the record is clear, | believe you testified
before we took a break -- | forget the exact words, but, in
substance, it's your understandi ng based upon the avail abl e
information that the area of the proposed mne including the
crown pillar is within or contained within the so-called
intrusive -- correct? -- the dike?

From what | see there, apparently there may be sone
excursions of ore out into the end of the wall rock. But,
in general, the orebody is defined to the peridotite, which
is the dike.

Ckay. And again | believe -- do you believe the avail able
geol ogic or other information at the site supports the
conclusion that there is likely to be a plug-type failure
such as that observed at the Athens M ne?

| don't believe that there's likely to be a plug-type
failure at the Eagle M ne.

n

Turning to the next section, 2.4, "In Situ Stress," again
it's noted in your report and as the Judge has al ready
heard, concerns have been raised about the inportance of

eval uating stress underneath the ground as it relates to the
i ssue of stability. |Is that your understanding? | nmean,
the i ssue has been raised, of course?

That has been rai sed.

And again at this site to date, there have not been in situ

stress neasurenents; correct?
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That's correct.

Are you aware from-- or at least it's your understanding
based upon reviewing the NWF coments and i ndeed sone of the
testinony that's been presented so far in this proceeding
that it has been suggested that in situ stress neasurenents
coul d be, should be, taken fromthe surface in the vicinity
of the site before any consideration is given to all ow ng
the devel opnent of the mine to conmence? Do you understand
that to be?

| understand that is the -- was one of the comments that the
NWF rai sed with respect to things that should have been done
as part of the geotechnical study.

Ckay. Based upon your professional experience
geotechnically in the mning industry -- first of all, in
your experience is such in situ stress testing conducted
fromlocations at the surface prior to nine devel opnent? |Is
that sonething that is commonly done in the mining business?
I'"'mnot aware of any instance where actual in situ stress
nmeasurements were carried out prior to devel oping a mne.
Now, | believe both in the corments and, in any event, in
some of the testinony that's been presented to date it's
been suggested that one avail able technique for trying to
conduct in situ stress nmeasurenents fromthe surface is a
techni que cal l ed hydrofracturing?

Yes. Hydrofracturing is a stress measuring technique.
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kay. Could you explain sinply to Judge Patterson first
what hydrofracturing is and the context in which it's been
devel oped and used?

Hydrofracturing is primarily used by the oil conpany. And
you have a device that you put down a borehole. And you
pack off a section of the borehole. And then you inject
water. And the orientation or the direction of the fracture
that you create should be in the direction of the maxi num
forensical stress.

So in words, if | understand this correctly, under this
techni que, a portion of a borehole is sealed off. Water is
injected into it. And essentially an experinment is
conducted from which inferences can be drawn about the
magni t ude and direction of stress?

Not so much the magnitude but primarily the direction

There are sone -- depending on the water pressures and there
are sone relationships that are used to give some upper
bounds to what the stress might be. It's not -- this

techni que has only been -- | know of only one exanple of its
use in a hard rock mne

And what is that, sir?

And that was -- we tried -- at the stormline in 1975 down
on the 7700 -- | think it 7100 foot |evel.

And what success, if any, did you have with that?

We did get data, but it was very difficult to interpret.
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And it wasn't -- we had no other conparison at the tinme. So
it wasn't -- it was very difficult to get all this equi pment
underground and out to the -- out to the particular site or

| ocation. But we never really got anything really solid, |
woul d say, as a solid piece of data with respect to the
stress field. | think it did give us the orientation. But
we didn't have any idea what the stress magnitude m ght be.
In your professional opinion, sir, would conducting such a
hydrof racturing techni gue on existing boreholes at this
site, the mne site, be sufficient to characterize the
stress conditions at the site so as to definitely nake
further determ nations with regards to the stability or
potential stability of the crown pillar?

| personally don't feel that we would get sufficient data to
definitively characterize the stress field from hydrofracing
from surface

| believe it's al so been suggested that another possible
techni que for evaluating stress conditions subsurface is
observing -- | don't knowif 1'Il get this termright -- the
deformati on of the borehole? |Is that the correct ternf

It was nentioned that the borehole mght deformwth tine.
And if it -- the usual procedure in a -- actually in a high
stress field is, if you have a circular borehole, it wll
deformand it will beconme elliptic. And you may have -- the

ends may actually spall off if the stress is high enough.
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And the direction normal to this deformation would then be
the direction of the maxi mum horizontal stress. But at the
-- | wouldn't expect at this site -- at the depth of the
crown pillar, | wouldn't expect to see really any
deformation of the borehole. | don't believe that --

Coul d you explain why that -- you wouldn't expect that?

| don't believe that the stress would be high enough to
cause the actual, say, side wall spalling of the borehole.
As a conment adjunct with this, in the dianond drill cores
in high -- the dianond drill cores that actually deformin
this manner commonly exhibit what we call disking. And if
you have a horizontal stress on the borehole, then the
stress causes pieces of core to break off or disk. And
dependi ng on the magni tude of the stress, they can --
they're very regular and they're always perpendicular to the
borehole. And drillers will note this in their drilling

|l ogs. And sonetines you see themhalf an inch, quarter of
an inch. 1've seen theml ook |ike poker chips. 1've seen
them |l ook like Pringles where at 13,000 feet and you have a
hi gh horizontal stress, they absolutely |ook Iike you'd
opened up a package of Pringles. And about two days |ater
they absorb noisture fromthe atnosphere and they'd all just
crunbl e.

But agai n what you've just described, if |I understood you

correctly, in your experience is sonething that |ikely would
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be observed at a mne -- or froma hole that is bored to
considerably greater depth than that at issue at this site?
That woul d be my conclusion at this site.

Now, in your professional opinion, sir, do you agree or

di sagree with the proposition that, as part of a prudent
operation and planning for this mne, it would be inportant
to develop at this site sone in situ stress neasurenents

i ncl udi ng neasurenents of horizontal stress?

Absolutely. | recommended it as part of ny concl usions or
reconmendations is that the in situ principal stress be
determ ned at this |ocation.

And coul d you briefly describe under your reconmendations
how and when that -- those kind of in situ stress

nmeasur ements woul d be taken?

| think the initial in situ stress neasurenments should be
taken on the bottom | evel of the nine when -- during the
initial developnent prior to mning so that we have -- so we
don't have the stress altered by the mned out area so that
we can determine the pre-mning strata stress at the bottom
of the m ne.

And once those data are devel oped, could they be used to
further informor influence subsequent activities in terns
of mne -- the actual detail ed devel opnment of the mne?

In general, the in situ stress is one of the conponents you

use in, say, evaluating howthe wall rock is going to
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respond to mning, how the roof or the back or the crown
pillar is going to respond to mning. It depends on the
nmagni tude and the orientation of the horizontal in situ
stresses.

And so under the scenario that you have reconmended, in the
devel opnent of the mine before actual mining, in situ stress
neasurements woul d be taken. And then what woul d those data
be used for?

They woul d be used to -- as a neans of -- in |ooking at the
ni ne design, you could actually use this data in the

nuneri cal nodel, whatever sort of nunerical nodel they're
using, to analyze the stability and the stress transfer for
m ni ng.

In your professional opinion, would data collected, in situ
stress neasurenents coll ected by that approach -- would that
be -- how would the reliability and useful ness of that data
conpare to data that might hypothetically be collected by
hydrof racturing exi sting boreholes, et cetera, fromthe
surface?

In situ stress neasurenents are not easy things to do, and

they need to be -- you need to do it enough tinmes to get
some kind of a consistent result. So it -- they're
expensive and very often you get very little -- very little

bang for the buck. They're difficult to carry out even

underground in a nice opening, good conditions. Sonetines
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they're not reliable. The procedures can be difficult.
They're not -- they're not easy things to do, although there
are, you know, groups that do do this on a consulting basis.
And they generally get good enough results.
Just to be clear, again which -- conparing two
possibilities; that is, in situ stress measurenents
under ground as you' ve recommended during the mne
devel opnent before -- prior to mning, that's one scenari o,
the other being attenpting to conduct in situ stress
neasurenments by using openings in the earth created fromthe
surface; that is, boreholes -- okay -- which of those two
approaches do you in your professional judgnment believe is
nore likely to produce usable and reliable data relevant to
the issue of mne stability at this site?
I think the underground in situ stress neasurenents are the
only way to go. | nean --
Sir, could you advance the screen, please, to your next
page? The second paragraph, about the niddle of that
par agraph you say, "Their concerns." Wen you say "their,"
who are you referring to?
| amreferring to Dr. Bjornerud, Jack parker and Dr. Vitton
Ckay. You say -- I'll just read this into the record.
"Their concerns are real as any disruption of the
surface or groundwater over Eagle M ne would have very

serious consequences. | share their concerns and |'m
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not pleased that the mssing RVR data found in a few of
the log core holes were not both pointed out and
satisfactorily explained by Golder. However, | do not

agree with their conclusion that basically any crown

pillar will be unstable."”
Is that -- is that still your opinion?
That is my conclusion. That is still my --
Is that still your opinion?
That's still ny opinion.

Now, when you say that the concerns expressed by the NW
experts and conmenters are real, could you explain what you
nean by that?
Wll, | think that -- | would even say that Kennecott has --
woul d have a real concern if water suddenly came pouring in
this mne. | mean, | think anyone who is going to be
associated with a mine or even considering a mne is
concerned if somethi ng happens to upset the hydrol ogic
properties on surfaces including the Sal non Trout River. |
mean, the stability of the crown pillar has to be a concern
Ckay. And could you advance to the next page, please, the
very |l ast paragraph? And the |ast paragraph states:
"While the issue and concerns rai sed by the NW
through the Vitton, Parker and Bjornerud are
legitimate, | still recommend that the revised nining

permtting application of KEMC be approved."”
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Agai n coul d you explain what you neant when you said that
"the issues and concern raised by the NWF are legitimte"?
Let ne break that down. First of all, in saying that, did
you intend to say that you agreed with all of their
concl usi ons?

No, | don't agree with all their conclusions. | agreed with
what | previously stated, that | think the 87.5-nmeter crown
pillar will be stable. | guess I'm-- | was trying to inply
that | think they raised legitinate issues regarding the
stability of the crown pillar. | don't agree with their
concl usi ons.

Now, advance -- |I'msorry. Scroll back up. |1'msorry.

We'll stay on -- well, I'msorry. You make certain
reconmmrendati ons in your report; correct?

That's correct.

At the bottom of page 8, the second paragraph fromthe
bottom-- third one, you say you still conclude the crown
pillar is fair to good rock and that 87.5-neter thick crown
pillar will be stable. You go on to say:

"The effect of horizontal in situ stress on the
stability of the crown pillar is still unknown whet her
it acts to close or open joints or other structures or
has no effect.”

You go on to conclude in the next paragraph that:

"Driving the access ranp will have no effect on

838
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the surface and that the initial |ongitudinal mning at
the bottom of the deposit will be carried out w thout
any problens."
You say:

"Both Itasca -- by that | take it you mean Dr.
Sai nsbury -- "and | have previously concluded that
transverse | ong-hole mning could be safely carried out
up to the level up to the 327.5 nmeter level. W also
agree that any mning above this Ievel would require an
ext ensi ve underground geot echnical investigation to
delineate a stable crown pillar that took into account
surface subsidence and hydrol ogical effects. Hence we

have endorsed the revised mning permt application of

KEMC. "
So you go on -- does that summarize -- is that concl usion
and position still your opinion, sir?

That pretty well summarizes ny concl usion
Now, you go on at the bottom of that page to reconmend that
the 3.27.5 neter elevation remain in place and:

"The previously endorsed underground geotechnica
investigation including in situ stress measurenments be
carried out to establish a stable crown pillar that
precl udes adverse subsi dence or hydrol ogical effects.”

Can we go to the next page, please? You go on there, sir,

do you not, to describe a programof investigation that you

839
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wer e reconmendi ng be carried out?

Yes.

I's that correct?

Yes. That's what | descri bed.

Rat her than have you read it, could you sumari ze the key

el enents of it, sir?

It's just stating that the program shoul d i nclude the normnal
geol ogi ¢ and geotechnical work that's done in the mne as
the devel opnent of each sublevel is driven as well as

i ncludi ng hydrol ogi cal data. This mapping and observati onal
data woul d be suppl enented by dianond drilling where any
questions or any gaps were fornmed.

When you say "gaps," do you nean gaps in the data?

Well, gaps in the data.

You refer there to a -- allowing a three-D physical nodel of
the mne. Wat -- to be devel oped and nmi ntai ned. Could
you expl ain what you nmean by that?

Ri ght now we don't have a good three-dinmensi onal physical
nodel of the mine. W see a conputer -- we see a conputer
drawi ng of panels and stopes, but we don't see any geol ogy
onit. W don't see really any, say, fault structures on
it. W don't see any real data fromunderground on it. W
don't see any rock characterization on it. So normally what

| dois | like to have an overview of a mne. And | think

some kind of a three-D physical nodel is very instructive.
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It allows one to actually physically | ook at what the

under ground orebody is going to | ook like, what the geol ogy
is going to look |ike and how one can then | ook at this
nodel and you get a much better feel for where the stresses
are going to go as the stopes and panels are nmined. It is
an extremely useful tool to develop a three-D physica
nodel .

And you say it would be -- such a nodel woul d be devel oped
and mai ntai ned. Wat do you nean? |Is this sonething that
woul d be done once or woul d be adapted?

No; no. And that's not to say that this nodel can't be
devel oped and di spl ayed on sone kind of a three-D conputer
program | nean, that's mne site or there's different
progranms that will give you three-dinensional views which

you can rotate. You see the geology. You see any

structural defects. You see -- you see what the orebody
| ooks like. You see -- it gives you a feel for what the --
what the nmine is -- really looks like. What was the

questi on agai n?

I"msorry. Once such a nodel were devel oped, would it be a
one-time thing or is this sonething that you're

recomendi ng - -

No; no. This is naintained and updated with each successive
level. As nore information is gained, you' re continually

updating the nodel and you're continually -- so you al ways
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have a pretty clear understanding of the wall rock behavi or
to the m ne.
And under the recommendations that you' ve nmade here, would
part of the data collection also include collecting data
needed to evaluate the hydrologic conditions as they m ght
relate to affecting the novenent of water fromthe surface
or from groundwat er ?
Absolutely. [I'mnot a hydrologist, so | don't know what al
information the -- say, the hydrol ogi st needs as far as data
that he might want to put into, say, sone kind of a
nuneri cal nodel to include in a stress analysis. But
certainly as there's water coning into the mne anywhere,
obviously this is noted. You certainly need to include the
hydrol ogi c conditions that are encountered as each level is
opened up.

MR. REICHEL: Could you please bring up
Respondent's Exhibit 117? For the record, |I'mnoting that
this is the Part 632 mine pernmit that's part of the subject
of this case. And | don't recall actually if this has
al ready been admitted into evidence.

MR LEWS: | believe | offered it -- offered it
as Intervenor Nunber 385. And it was admtted, M. Reichel

MR, REICHEL: Ckay. Thank you, Counsel.

MR. REICHEL: |In any event, sir, if you could

scroll through that docunment to the section entitled
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sets of nunmbers on the bottom There's the first set and
then there's the second that begins "Special pernit
conditions." And when you get -- thank you. If you turn to
page 6 of that docunent.

Ckay. Directing your attention, sir, to condition Exhibit

5, does this specify a roof elevation for the m ne?

It specifies that mning will begin at the 143 neter --
don't know if that -- presumably 143 neter |evel and

conti nue upwards until a roof elevation of the 325 neter

| evel .

And is that consistent with your reconmendati ons?

That is consistent with ny reconmendati ons.

Directing your attention to condition Exhibit 6, which tal ks
about stopes being backfilled sequentially, it goes on to

speci fy, anong ot her things:

"Al'l secondary stopes on |evels 383 neters and 353

nmeters will be backfilled with the sanme cenented
m xture that's used for backfilling primary stopes to
prevent vertical novenent of water wi thin the workings.
Quarry aggregate much be characterized to denonstrate
that it has a net neutralization capacity of 0 or
hi gher" --

wel |, disregarding that |ast detail, is this backfilling

program sequential backfilling, during m ning consistent

843
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In this particular case, this appears to be continuing with
n ni ng above the 327.5.

Ckay. Thank you. So this -- I'msorry. Thank you. This
is characterizing conditions that would apply -- well, in
any event, noving forward to condition E8, |ooking at that,
it states:

"As each level is developed starting with the
| owest level, the permittee shall collect in situ
stress data and standard geol ogi c, geotechnical and
hydrol ogic data to evaluate rock stability for the
overlaying level or l|evels."

I"'mnot going to read the whole thing, but can we scroll to
the next page? First there's supplenental dianond drilling
to be carried out if necessary to fill in data gaps. It
also refers to a three-D physical nodel shall be devel oped
and nai ntai ned to accurately assess ground and hydrol ogic
conditions. |Is that condition consistent with your
recommendation, sir?

That is consistent with ny recommendati on

And going further in that sane condition, it states that,
there are -- there's a requirenent to certify to the DEQ
annually with a rock stability nodeling provided as valid.
And it goes on to state:

"If that any time unpredicted rock stability

844
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conditions are encountered that may result in
projection of subsidence to the surface or inpacts to
surface water, the permttee shall imediately notify
the mineral" -- "the MMJ supervisor and shall cease
excavation of earth materials to access to renove ore
until the revised nodel and a plan to prevent adverse
inpacts to the land surface or surface water is
submtted and the DEQ i ssues a witten approval."

And again in the last sentence, there's a restriction on

ni ni ng above 327.5 neters unless reviewed and approved in

witing by DEQ Are those conditions consistent with what

you think -- what you would recomend in ternms of how m ning

proceed at this site?

They are consistent with --

And in general in your experience -- professional experience

in working with mnes -- underground mnes that encounter --

that nmay encounter stability problens or rock nmechanica

probl ens, are there avail able nethods to address or nitigate

those problens as the mining proceeds?

Yes. Generally the purpose of carrying out a detailed

geot echni cal investigation during mning is to prevent or

nmnimze the occurrence of |ocal ground control problens

that could turn into nore extensive problens. And this is

the nornal task of the geotechnical engineer at the nine.

When a face is driven, the geol ogi st does his geol ogic
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mappi ng. The geot echni cal engineer would go in and do his
geot echni cal assessment, which would l|ikely consist of doing
the RVR s, a physical observation. This data would be used
to determine if rock reinforcenent is required to prevent,
say, the walls or the back fromloosening. Now, in some --

I don't know what -- there's some governnmental requirenents.
| don't know what it is in Mchigan. | don't know what --
whet her MSHAW has special. But | knowin Ontario in nost of
the mnes, they have to -- they're not allowed to advance an
openi ng beyond unsupported ground. |In other words, you're
not allowed to get under unsupported ground, which neans
that you have to put in a standard roof reinforcenment
pattern with advance. You normally do this in -- in every
mne. But it -- 1 don't know what -- if there's a state | aw
or I don't know what the local practice is. But it's
beconi ng al nost regul atory that you do support an

under ground openi ng with advance and that workers are not
allowed to proceed beyond that unless there's other certain
conditions prescribed. So this is all part of this
day-to-day geotechnical assessnent that's carried out.

Based upon your review of the available information in this
project that you testified to and your years of professional
experience and training, have you forned any opinion as to
whet her or not proposed mining activity authorized by the

permt under the conditions that we' ve just tal ked about
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woul d or would not result in subsidence that woul d affect
surface water or groundwater adversely?

MR. HAYNES: Objection. There's been no
foundati on shown that this witness can testify as to adverse

effects to groundwater or surface water.

MR. REICHEL: Ckay. Let ne rephrase the question.

Have you formed any professional opinion as to whether or
not the mning activity that's proposed here under the
conditions that we've discussed would or would not result in
subsi dence at the surface of the mne site that could
address the concern that you yourself expressed at the
begi nning; that is, subsidence that night disrupt the
existing flow of the Sal nbn Trout River or other water
bodi es above the mne site?

MR HAYNES: Sane obj ection.

JUDGE PATTERSON: | think there's been a proper
foundation. |'Il overrule.
Have you formed an opinion on that subject, sir?
My opinion is basically the sane as Sainsbury that mning
below this 327.5 neter level Iimt wll have -- the crown
pillar will be stable and will have no effect on the
overlyi ng hydrol ogi cal regine.
And just on a simlar note -- no. I'Il just stop there.

MR REICHEL: That's all | have at this tine.

Thank you, sir.
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MR. WALLACE: M. Blake, ny nane is Bruce Wll ace.

| represent Huron Mountain Club. And |I'malso here on
behal f of the other Petitioners. | have a quick question.

MR. REICHEL: Bruce, before you start, perhaps
Kennecott wants --

MR. WALLACE: |I'msorry. | junped the gun.

MR. HAYNES: Your Honor, | was wondering whet her
M. Lewis wants to question the w tness?

JUDGE PATTERSON: | was, too.

MR LEWS: 1'd defer until after Petitioner's
exam nati on, your Honor.

JUDCE PATTERSON:  Al'l right.

MR. HAYNES: Well, your Honor, what's the order

her e?

MR, EGGAN: Your Honor, | think the order has been

and should be -- this is M. Reichel's witness. And the way
we have done it is, when we call a witness, then he's
questioned by M. Haynes and then anybody el se on our side
of our case. W believe that this should happen the same
way for witnesses that are either called by Kennecott or
called by M. Reichel; that is to say, their side of the
case shoul d conduct a thorough exam nation foll owed by
cross-exam nation by us.

MR. HAYNES: | concur, your Honor. Because the

Intervenor is intervening as a Respondent here.
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MR LEWS: Nunber one, we are an |ntervenor.
Nunber two, I'mnot sure | have any questions. |'m
reserving ny right to ask questions until after Petitioners
are done, if | may, your Honor.

MR, HAYNES: Your Honor, | don't think counsel
reserve that right here. Yes, they're an Intervenor. But
they're Intervenor for a Respondent or for a Petitioner.
They didn't intervene on the Petitioner's side. That's for
certain. So the Intervenors are aligned with the
Respondent. And so the correct order of questioning here
ought to be M. Reichel obviously on direct examination, and
then the Intervenor gets direct exani nation and then we
get -- the Petitioners get cross-exam nation.

MR LEWS: | think we're confusing things. |
certainly have a right to redirect just Iike M. Reichel
does.

JUDGE PATTERSON: No question you have that.

MR LEWS: And that's all |'m suggesting, your
Honor .

JUDGE PATTERSON: So you're saying you have no
questions at this point?

MR LEWS: That's right.

JUDGE PATTERSON: All right. M. Willace.

MR WALLACE: | didn't junp the gun.

JUDGE PATTERSON: As it turns out, you didn't.
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MR REICHEL: Are we still on the record?

JUDGE PATTERSON: "' mnot sure.

MR REI CHEL:

you're setting up -- excuse ne, Counsel. |

questions. | would just Iike to nove for adnission of

Yeah.

have no further

Just as a housekeeping matter while

Respondent's proposed Exhibit 112 and 117, 112 being the

Decenber of 2007 report authored by Dr.

the mning permt.

Those wil |

MR. HAYNES: No objection.

MR LEWS: No objection

JUDGE PATTERSON: Ckay. Thank

be entered.

you. No objection

Bl ake and 117 being

(Respondent's Exhibits 112 and 117 received)

BY MR WALLACE:

Q M. Blake, you reviewed work and criticismby Dr. Sainsbury;
correct?

A That's correct.

Q And you revi ewed work and eval uati on and concerns raised by
M. Parker and Dr. Vitton and Dr. Bjornerud; correct?

A Correct.

Q Did you -- did you in reviewing their criticisnms feel that

CROSS- EXAM NATI ON

they provided a val uable review function in this process?

A | do,

Q Ckay.

yes.

They al |

rai sed legitimte concerns;

correct?

850
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That was certainly nmy position, yes.

And to sone extent, they raised criticisnms that you agreed
with; correct, sir?

That's correct.

Under this idea that you recommended and that's been picked
up in the permt conditions of three-D nodeling and further
in situ stress evaluation and so forth after m ni ng begins,
who woul d gather the data and do that nodeling, sir, as you
understand it?

It's the responsibility of the operator

Ckay. It would be Kennecott; right?

It'd be Kennecott and their consultants, | presune.

Their consultants. Kennecott and perhaps Col der?

Whoever they --

It's --

| would presune they woul d have a geot echni cal engi neer on
the staff of the mine and maybe he would work in -- you
know, with -- if they have outside consultants. | nean
that's an operational --

We don't know who in particular, but we know it would be
Kennecott's responsibility; correct?

Yes; yes.

As it was Kennecott's responsibility to provide correct

i nformation, evaluation data in the original nining

application; correct, sir?
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It's Kennecott's mne, yeah.
It's Kennecott's mne. And the information they provided
initially was the information that Dr. Sai nsbury revi ewed;
correct, sir?
That's correct.
Ckay. And he was highly critical of it, and you agreed with
him is that not correct, sir?
| was critical of -- yes, | did approve.
What reason do we have to believe that the information wll
be any nore trustworthy after mning begins than it was in
the begi nning of the mning application fromwhat you've
| earned in the course of your review, sir?
MR. REICHEL: (bjection. Argunentative.
JUDGE PATTERSON: |I'Il1 overrule.
| think one was the -- with successive reports, it seened
i ke additional data was added. But | guess ny big
objection fromthe first two reports is it was stated that
the crown pillar was stable for whatever dinmensions it was,
initially 40 feet to sonmething or other. They also stated
that, for the crown pillar to be stable, it had to have a
factor of safety greater than 2. And this wasn't
denonstrated in the first report. Simlarly with the 57.5
neter crown pillar, it was again stated that the factor of
safety shown in their analysis didn't indicate to ne that

the safety of factor was greater than 2. So the first tinme
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that the Kennecott data -- or the first tinme that the
Kennecott report said -- okay -- if the crowm pillar is 87.5
neters, the factor of safety with an RVR of 70 will be 2 and

there's only a 5 percent probability of failure. And they
went through sone conplicated analysis to determ ne that.
SOl guess that's ny -- ny problemwith the two initial
reports from Kennecott.

Ckay. And to be clear, they thenselves indicated that a
factor of safety below 2 would not be acceptabl e?

That's what they stated. And yet they showed tables with
factors of safety less than 2. | nmean, to ne, it was

i nconcei vabl e.

And requested a permit to be able to mi ne under the
conditions set forth there; correct?

Wll, that's --

Isn't that what happened?

That's what the report said.

Ckay. And just while we're on that sane subject, you
nmenti oned that they went through a bunch of conplicated
cal cul ati ons. Have you ever seen a cal cul ation that
resulted in a nmeasurenent of 87.5 as an acceptable crown
pillar thickness?

It's a very stout crown pillar.

Vell --

No. I'mnot sure exactly, | mean, how that -- how they
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arrived at that specific nunber, --

It's a pretty precise nunber, isn't it, sir?

-- what permutation. But, no, it -- but, you know, all
can do is | ook at what was concl uded and what they
present ed.

And ny question is, | nean, 87.5 is a very precise
nmeasurenment of a crown pillar thickness; right?

Yes.

To a half a meter. In all of the docunentation you

revi ewed, did you ever see an explanation of how they
arrived at such a nunber?

| didn't really -- | presune it came out of their -- they
nmentioned this -- some kind of a cube and sone kind of
pernmutations that were carried out.

Well, you don't have any personal basis to know whet her that
nunber is good or bad or way off or not, do you, sir? |
nmean, from anything you' ve done in the --

Wel I, based on ny experience, | guess |I'msaying is that
it's a very stout crown pillar. And fromthe core that |

| ooked at and the center of the crown pillar which | would
classify as fair to good rock, it -- and froml ooking at,
you know, their sunmed RVR s as shown in the GoCAD node
taking into account all the holes, their data seens to
indicate that the rock in the crowm pillar is fair to good.

So | conclude that the crown pillar is -- of 87.5 neters is
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stabl e based on the data that they presented. Now, how
exactly they arrived at that -- | mean, they went through a
nunber of pernutations. But -- and, of course, Sainsbury
cane to the same conclusion. And he --

Well, | guess I'mtrying to bridge the gap here. Because
both you and Sai nsbury were very firmin saying that 57.5 is
unst abl e; correct, sir?

That's correct.

And |'mjust trying to see what you read in any docunent by
Sai nsbury, by Gol der or by anybody else that said add 30
neters and it's all different, it's all fine. Wat did you
read to tell you that, sir?

| read the statement that was nade that the factor of safety
woul d be 2.

You read that from Kennecott?

From Kennecott, vyes.

And you accepted it?

| accepted it. And | accept -- in my own estinmation, as
say, that is a huge crown pillar. And | would -- if someone
asked me without ever -- just taking ne out to the site and

saying, "Here, we have this deposit here. W're going to
have an 87-1/2 neter crown pillar. W have a little bit of
data. Do you think" -- | would -- if | |ooked at cores and
stuff, | would say w thout doing RVWR' s, without doing al

t hese anal yses and | ooking at the core that I saw, | would
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say, "l agree. Your 87-1/5 neter pillar would be stable.”
Wt hout doi ng anyt hi ng?

Wthout doing -- | nean --

Have you been out to the site?

| haven't been to the site, no.

But you're saying, if you went out to the site and | ooked
around - -

Wll, | mean, that's a hypothetical. But, no, | haven't
been to the site.

Let ne ask you a coupl e questions just about your
background. Do you have any particular expertise in

regi onal geol ogy of the upper G eat Lakes region?

No.

O nore specifically do you particular expertise in the

| ocal geol ogy of the Upper Peninsula?

No, | don't.

O the Yellow Dog Pl ains?

None.

Ckay. Do you have any ot her experience in the Upper

Peni nsul a wi th geol ogi cal or mning questions other than the
White Pine experience you testified to?

| guess | -- when | went to the Mather B, you know, at that
time | |ooked at sone stuff about that. But | don't --
don't really have any experience in the U P.

And when you did visit the Wite Pine, you got to know M.
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Jack Parker; correct, sir?

Yes.

And you're famliar with his horizontal stress work in the
Wi te Pine mne?

Yes.

Ckay. And you know he published a significant paper about
that back in 19667

Absol utely correct.

And that still stands as like the -- like a Semi nole work on
hori zontal stress issues in the Upper Peninsula, does it
not, sir?

It stands for horizontal stress anywhere.

Anywhere. Ckay. You nentioned as two of your areas of
expertise, | believe, finite elenment analysis and seismc
nmonitoring for determning stability?

Uh- huh (affirnmative).

Is that correct, sir?

JUDGE PATTERSON:  You have to say "yes" or "no."

We're looking for a "yes" or "no" so the court --

JUDCE PATTERSON: She can't transcribe it.
Yes; yes. | take that back. I'mnot -- | used the finite
el enent nmethod years ago. 1In fact, | was probably the first
person in rock nechanics introduced to the finite elenent to
the rock nechanics profession. And after a few years

dropped it.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Ckay. | was going to ask you all about it. But I'll nove
on. How about seismic nonitoring for determining stability?
Is that -- does that have any application to your opinion in
this case?

It has application if we presune a nine's going to be
unstabl e and unstable to the extent that it emts seismc
noise. And | -- ny first response would be, | don't think
it would be useful unless as devel opnent's taking pl ace;
unless initial mning' s taking place; the mners are talking
about ground working or hearing popping and snapping in the
rock. It's not a normal nmeans of nonitoring stability of an
openi ng.

It's not a conventional tool?

It's not conventional, no. |It's specific to highly stressed
n nes.
And you indicated that -- what you do now for a |iving.

You're a consultant; correct? |Is that right, sir?

That's right.

And you've consulted in the past with Kennecott on various
proj ect s?

Yes.

And in one of the things you do to nake a living is you get
call ed out when there are mne collapses; is that --

That's -- yeah, that's one of the calls that --

Ckay. And mines do collapse, do they not, sir?
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Yes, they do.

You' ve been able to earn a living doing this?

Yes.

And when you | ook at a coll apsed nine, anong the things you
consider, if I'mrecalling your testinony correct fromthis
norni ng, i s regional geol ogy; correct?

Yes.

Local geol ogy?

Particularly | ocal geol ogy.

Ckay. And these are things you don't know about with
respect to the Upper Peninsula or the Yell ow Dog Pl ains
you've already told us; correct, sir?

When we tal k about | ocal geology in the mne. As you walk
through the mne and if you have, say, the geology of the

m ne, you look at the different features that are on the

geol ogi ¢ maps. And ny experience has been that al nbst every

nmne failure is associated with a geol ogic defect. And

invariably, it's the -- geology is the weak |ink.

And | think the third thing you told us you | ook at when you

go -- get to a mne that's collapsed is you | ook at the mne

plan and the layout; is that right?

That's correct.

And did | understand you correctly that every nean is

i ntersected by various faults and weak rocks? |Is that an

over st at ement ?
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Most -- okay. Let ne say, alnost every netallic or base
nmetal mne is -- has a certain nunber of geol ogi c defects.
M nes |ike the proposed nine here?

M nes | ook the proposed nine.

And when there's an intersection of these conditions of
mning with weak rock, faults and so forth, that's when
col | apses occur; is that correct, sir?

That's when they certainly have the potential for a failure.
kay. And very often, when you go out, you -- if I'm
under st andi ng your testinony fromthis norning, you say to
people, "Didn't you realize that you were going to intersect
a fault or a weak rock or whatever"?

That has been a commobn question that |I've asked.

And the problemturns out to be that, as you testified this
norning, that's occurred because nobody paid enough
attention to the geol ogists; correct?

That -- in nost cases, | would say that is correct.

And these are geol ogists that have provided information
about the mne before mning is even begun in sone cases;
right?

Presumabl y.

Presumably. | nean, that's what geol ogi sts do. They know
the geology of the area and of the |ocal area?

Yeah. Now, the mnes are all -- geology is special, because

they don't -- until they get underground and nmap the
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geol ogy, you don't have a clear detailed picture of what the
geol ogy is along each | evel, along each devel opnent openi ng.
We have sone inference of what the geol ogy could be like
based on the dianond drilling and if they drill lines and,
you know, further analyze the geology if they try to put it
into some kind of a nodel form

And when you go out to a collapsed nmne and you're talking
wi th people, you eventually get around to making

reconmendat i ons about preventing coll apses; correct, sir?

Correct.

And your recommendations are based on -- and | wonder if |
heard you correctly -- radial geol ogy?

Radi al ?

Radial? |Is that --

What -- | don't even know what radial --

Ckay. Then | m sunder st ood.

Yeah.

That' s regi onal geol ogy?

Regi onal .

Agai n, regional geology, |ocal geology, rock quality?
Correct.

Are these the itens you listed as being the --

Yes.

-- kind of the cornerstones of a prevention progranf

Uh- huh (affirmative).

861



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

o » O >

And rock quality would be this RQD, RVR kind of information?
Wll, | don't do RQDs, RWR's, so | look at the rock, and I
| ook how it's behaving to basically the mning, and then |
presunme whether it's good rock, poor rock, fair rock. And
for -- then, for the different conditions, you mght specify
different types of, say, ground support, or you m ght expect
di fferent behavior, you know, as a result of the mning.
Ckay. You were here for the testinmony of Dr. Dr. Bjornerud,
were you?

Yes.

And Dr. Vitton and Jack Parker?

Yes.

And you didn't have any criticismor basis to argue agai nst
their evaluation of rock quality, in this case that they've
given, in your testinony, did you, sir?

| don't -- | guess |'"'mnot sure, really, |I nean, the rock --
you know, the rock mass rating or those things and how you
rate these A3,* A4, these different nunmbers. |1'mnot -- |

mean, Dr. Bjornerud certainly did an extrenely thorough,

thorough job. Now, | don't know, because she's a | ong way
fromthe handling of the core, touching, feeling. |In other
words, | don't know how her eval uation, say, conpares to the

actual Kennecott geol ogi cal eval uati on.
Vell, all 1'm--

But anyway, no. | --
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I mean, you heard themtestify?

| heard it, yes.

You didn't -- did you nake sone notes, say, "That's wong,
that's wong, that's wong" in any of the testinony you
hear d?

| don't renmenber | said anything was wong. | guess, if --
I nmean, to ne there would be a possibility that, if it's
presunmed that Kennecott overestimated the property val ues,
there's always a possibility that they coul d have been
underestimated. | nean, | -- you know, | don't know,
because | don't know what experience Dr. Bjornerud has in

| oggi ng core.

But based on what you do know and what you did hear from
here, --

Vell --

-- you don't have any reason to question her nethodol ogy, do
you?

| had a better feeling for her work after | saw the core
phot os.

Because that's what she had to work with as wel | ?

That's what she had to work with. But, you know, how --
there's a question between wet rock and dry rock, and |
don't have a clue on that, and these are -- this is kind of
significant factor in comng to the RV\R

Are you famliar with that concept, that wet rock is rated
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| ower than dry rock?
That is a part of the rating, yes.
Ckay. And you know that fromyour own --
Yes; sure.
kay. And it's -- what? -- zero to 10 or zero to 15?
What ever the scale is. | don't use it, so |'mnot -- but,
no, it is clear that wet rock has a different behavior than
dry rock.
lt's weaker?
Yes.
And while we're on the subject, did you al so see and hear
M. -- Dr. Vitton's testinony this norning?
Yes.
And he calcul ated factors of safety for various RWR s
ot herw se using Kennecott's nunbers; correct, sir?
MR LEWS: Qbjectionto the for. | think it
assunes facts not established earlier, your Honor.
Is that what you understood he was doing this norning, sir?
MR LEWS: Sane objection.
JUDCE PATTERSON: | think -- I'Il overrule the
objection. You can answer the question, Doctor.
He did this -- since | don't do RMR's, | don't know exactly
what he did.
Ckay. Well, at this point I'mnot asking you -- the RWR

nunbers are there. He's got a Kennecott number and two of
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his own nunbers. But did you do any cal cul ati ons using the
87.5 thickness to calculate factors of safety?

Absol utely not.

Q her than Dr. Vitton, do you know of anybody that's done
any factor-of-safety cal culations that you' ve seen using
87.57?

The information that Colder presented said that at 87.5 with
an RVMR of 70, the factor of safety was 2. That's --

But you haven't seen their calcul ati ons, and you understand
they're just based -- they're based on Kennecott data; is
that correct?

That's correct.

When you go to advise at a collapsed mine -- | think we've
tal ked about regi onal geol ogy, |ocal geol ogy, rock quality.
And then you anal yze the features and faults, do you, sir?
| look at the geology. | look at the geonetry of the mne
openings. | look for stress interaction between openings
and geol ogi ¢ features just based on having seen so many of
the sanme thing or simlar things over and over that -- it's
primarily an observational --

From your experience?

From nmy experience; based on ny experience.

Yeah. You know that, if you find a certain schene of

geol ogi cal features, weaknesses or whatever, that they can

predict collapse. 1Is that fair to say?
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Soneti nmes, even though things | ook bad, they don't coll apse.
In other words, quite often things that | ook like they're
going to be a problemdon't turn out to be a problem And

oftentimes things that | ook good turn out to be a problem

But in general, there's a -- as | nentioned, there's a
geol ogi c reason for -- behind a | arge percentage of mne
failures.

Did you read about the discrete geologic features here that
Kennecott anal yzed, Col der anal yzed as concerns about nine
stability?

| saw the table that listed the eight core, which had
presumably structural features of greater than 1 neter in

| engt h.

And those are features that raised concerns about stability;
correct, sir?

That's correct.

And | guess | would ask you, given the discussion of those
features, whether you saw in any cal culation or in any
rationale for the 87.5-neter-thick crown pillar that these
discrete features were incorporated into the eval uation
There was nothing specific to say other than the fact that,
in both the C2, C3* or whatever these -- or C3 -- yeah
whatever it is, the -- it did nention that these 8 hol es
were included in the GoCAD nodel

You know -- and | think you put it in your report -- that a

866



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

o » O »r

reason for the particul ar concern about this nine
environnentally is that the orebodies that's going to be
nmned is directly bel ow the headwaters of the Sal non Trout
Ri ver; correct?

That's correct.

So there's a concern about subsidence or coll apse causing
drawdown of water and effects far downstream correct?
That's correct.

And the concern is there's a potential for that that needs
to be evaluated; correct, sir?

That's correct.

And the potential for collapse and the potential effects at
the headwaters and far downstreamare a legitimte

envi ronnental concern, are they not, sir?

Yes.

And they exist in this case. They need to be addressed?

Yes.

Tell us how you cane to be contacted, sir, to be involved in

this case
| had a phone call from DEQ Joe Maki out of the blue. |
have no idea why he called. | nean, | know why he call ed,

but I have no idea how he got ny nanme. The phone rang.

And did you and he have a discussion of the fact that you've

done prior work for Kennecott?

No.
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Did you ever have that discussion with hinf

No.

And what was the assignnment?

Wth Kennecott?

Yeah. What was -- no. What was the assignnment given to you
by Joe Maki ?

Ch. M charge was to review the geotechnical eval uations
that had been carried out by basically Golder and Itasca and
come up with a third-party evaluation of the stability of
the crown pillar.

And did he tell you what you were allowed to do or what your
budget was or how rmuch tine you could spend on this?

No.

Did he limt you in what you coul d physically see and do to
conduct this eval uation?

No. He was very helpful. Wen | asked to have -- to get
cores to look at or had questions of Kennecott, he expedited
a conference call.

When you asked to see these cores, did you pretty pronptly
get phot ographs of thenf

I think it was within a day or so.

And when was that, sir?

Ch, this would have been in May of 2007.

The first report -- and we're going to ook at this in a

couple mnutes. But in the first report you reflected you
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were di sturbed by the Gol der net hodol ogy and concl usi ons and
agreed with the very strong criticisns of Dr. Sainsbury;
correct?

Basi cal |y, yes.

Ckay. In the -- and what gave rise to a second report? Wy
was there a second report?

My second report?

Yes.

It was a response to the docunents submitted by Nationa

Wl dlife Federation.

And when you conducted the -- when you began the review of
the second report, | think you indicated that you were

di sturbed by absence of data, by gaps in the data. Am]I
saying that right?

Yeah. | |ooked at the Table 8 that was in the Kennecott
report and then | ooked at Dr. Bjornerud' s expansion of that
table, and | wondered how this was m ssed; in other words,
how in the I ogging of the core, this didn't get recorded.
Ckay. And is that when you asked for a conference call?
Yes.

And who was on that conference call?

Joe Maki, Kevin Beauchanp and sonmeone from Kennecott. It
n ght have been Andrew Ware. |'mnot sure of --

Ckay. And did | understand you correctly that that never

did really get resol ved?
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| asked --

| thought your words -- isn't that what you said this
nor ni ng?

| said sonething simlar to that.

Ckay. You wanted to know nore about how the core sanples
wer e handl ed; correct?

Not so much how the core sanples were handl ed, but | wanted
to know who did what with the cores and howthe -- how it
could be that, you know, there were all these zones that had
no RVR

That renains a nystery to this day, doesn't it, sir, | mean
frankly, doesn't it?

| -- the answer | was told was that, were the RQ@ was zero
or low, then RVR was not cal cul at ed.

Is that acceptable practice, fromyour standpoint?

| don't -- I -- well, it's certainly not -- | would presune

it's not normal |y done.

Did you ever get to see the drilling | ogs?
| didn't see the -- | sawthe -- | didn't see the -- no,
I've never seen the drilling | og.

kay. Did you ask to see then?

| didn't ask to see the drilling |ogs.
You' ve seen drilling logs in the past?
Yes, |'ve | ooked at drilling |ogs.

And have you seen drilling | ogs that show, for exanple,
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where they're losing water into the rock; that that's noted
by the driller or supposed to be?

Shoul d al ways be.

And that tells you if there are fissures or fractures in the
rock; correct?

That's correct.

So that's a val uabl e piece of geologic data gathered in the
field by drillers, isn't it?

That's correct.

And you haven't seen it; correct?

| didn't ask for drilling logs, but, no, |I haven't seen it.
Wul d you have an interest in that because of the
information it would provide to you?

Drilling I ogs are generally very arduous things to be --
They' re boring, yeah. | mean, they --

They're boring to ook at, and | generally wouldn't be going
into detail on drilling | ogs unless there were sone speci al
circunstances. | nean, | go out and with the geol ogi sts |

| ook at core.

You | ook at core?

Yeah. And | |ook at his geol ogi ¢c mappi ng, and then normally
the geol ogi st goes underground with nme, and then we -- so
generally fromthat | have a -- | get a better feel for the
geol ogy.

When you asked to see -- did you ask to see the physica
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sanpl es -- core sanpl es?

No.

You felt that seeing photographs woul d be adequate for your
pur poses?

For ny purposes, yes.

Because you can get a lot of -- if they're good photos,
which they were in this case, --

Yeah.

-- you can get a lot of information; correct?

Well, you |l ook at the core, and the core is the core.
Better to see the real thing, but it could be adequate to
see the phot ographs?

You certainly see the majority of the features.

Ckay. And you asked for photographs, and a day |ater you
got them Did you realize that you were getting different
hol es than Dr. Bjornerud had anal yzed?

| didn't. Wwen | got the cores, | had never heard of Dr.
Bj ornerud, Dr. Vitton, and | didn't know that Jack Parker
was i nvol ved.

Ckay. This was in advance of seeing the NW coment s?
Yes.

You eventually learned that they had gotten access to ei ght
core holes; right?

That's correct.

And at that point did you realize that they were | ooking at
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That was clear, | nmean, just by the nunbers.

At that juncture did you ask that you be able to |l ook at the
same ones they were | ooking at or wondered why they hadn't
seen the ones you | ooked at?

I["mnot sure -- well, | guess when it said that they
obt ai ned those through a Freedom of Information Act, |
really didn't have an opinion on how they got the core, why
they got the core.

Ckay. At that juncture did you ask to see the sane cores
that they had | ooked at?

| don't think that -- in the package that was sent to ne, |
don't think that the appendix -- | nean, | presune those

photos are in an appendix to either Dr. Bjornerud' s or one

of the exhibits. | don't believe that appendi x was e-nmail ed
to ne.

And didn't you say this norning -- and correct ne if I'm
wong -- that the three that you | ooked at, you had no --

you really couldn't tell where they cane fronf
The three that | |ooked at, there was a map, and it showed
the -- they were identified on, you know, an 8-by-11 sheet.
Ch, they sent a nmap along with you?
Yes.

MR, WALLACE: kay. Let's take a look, if we

coul d, at Respondent's 95.
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This is your first report; correct, si

That's correct.

r?

I"m1looking at the second sentence of the second paragraph,

sir, where it indicates that:

"The initial geotechnica

work did not establish a

stable crown pillar, and there was insufficient

geot echni cal and hydrol ogi cal data available to

determ ne the subsi dence and hydrol ogi cal response due

to mning."
Correct, sir?

That's correct.

Ckay. What, as you're sitting here today, can you tell us

were the principal pieces of geotechni

data that were m ssing?

cal and hydrol ogi cal

The basi c geotechnical information mssing was the fact that

in their table of stability there wasn't a -- as | recall

there wasn't a crown pillar listed that had a factor of

safety greater than 2 by the scale span nethod. | know

not hi ng about the CP nethod.

So really this sentence really addresses the ultinmate

question, does it not, that you couldn't see a basis for

calling this crown pillar at 57.5-meter thickness stable?

Not when the listed factors of safety were | ess than 2.

And the next sentence says, "Subsequent geotechnical work

has resulted in establishing an upper

m ni ng el evation that

874



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

o r» O r

>

will allowfor mning to be carried out bel ow and not have
any effect on the surface." Wat was that subsequent

geot echni cal work, sir?

That was their -- the third Golder report. | don't know
whet her that's what the name of it is, but that was of the
C2, C3, and then there was anot her one.

Well, | guess | took the term "geotechnical work" to suggest
t hat sone work had been done.

If it -- | believe it's stated in a report that there was
additional core data. | think the -- this may have incl uded
the test of unconfined conpressive strength.

And what did that additional core data have to do with
addi ng 30 neters of thickness, if you know?

| don't know.

Ckay.

| mean, | presune -- | nmean, it's their analysis.

And what did the UCS tests have to do with adding 30 neters,
if you know?

| don't know.

Any ot her geotechnical work that was done to supposedly give
us a better answer on crown pillar thickness?

I think there was sone nodeling that nay have been carried
out .

And do you know what nodeling there was?

| think there was -- maybe it was a map 3-D nodel. | would
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have to review --

And has it been part of your assignnent and task to review

and critique the map 3-D work that they did?

No. Well, | didn't.

I"m1looking at the sentence that begins, "There apparently

was concern about the stability of the crown pillar and any
resul ting subsi dence"; correct?

Yes.

"Hence, further work to inprove the geol ogical

characterization." So what was the further work to inprove
the geol ogi cal characterization, if you recall, sir?
Well, this would have been the subsequent Col der report.

The further work woul d have been inclusion of additional
drill core data, converting fromor verifying the point-I|oad
tests with the unconfined conpressive strength tests.

Anyt hi ng el se?

| think that's all | recall.

Ckay. "And further work to evaluate the effectiveness of
the backfill." Wat did that refer to?

I["mnot sure. | would actually have to go back and review
ny notes.

Do you know i f any further work was done to evaluate the
ef fectiveness of the backfill program sir?
Of the top of ny head right now, | don't.

MR. REICHEL: And then the next paragraph, please.
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Ckay. And then you say:

"Thi s additional geotechnical work did not renove
all the concerns regarding the stability of the crown
pillar and possible adverse effects on the surface or
groundwat er regi nes."

And was that your belief at the tinme, sir?

This was ny inference.

And what was this inference drawn fronf

The fact that -- well, just reading the Kennecott -- | nean,
the Gol der reports and then reading the Itasca reports and
presuming that Itasca was called in because of questions
regardi ng the CGol der report.

Ckay. And if we go down to the middle of that paragraph
you indicate that, "This led to further geotechnical work by
Gol der"; correct?

That's correct.

And is there another round of work that you saw that we
shoul d know about here?

| couldn't tell you exactly what -- sonething el se was done.
They -- obviously they reanal yzed sonething to cone and
change the dinensions.

And the reason why |I'masking this question, sir -- and
nmaybe you can answer this -- did they seemto pull this
87.5-neter-thickness figure out of thin air, or is there

data in any report that you had read that supports it?
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That's what |'mgetting at.

It appeared to followthis -- it was kind of a conpl ex

anal ysis with probability and stuff that was carried out. |
didn't go into the details of it. | really couldn't follow
it.

Ckay. Were you sort of supported in your belief that that
nunber shoul d be adequate by believing that Sainsbury had

| ooked hard at it?

That certainly confirmed nmy personal feeling that that

thi ckness of pillar would be stable.

I nmean, you know Sai nsbury's credentials. Do you know t he
man?

| don't know him

And isn't it fair to say that a considerable part of your
belief that this -- that, by nerely nmaki ng a sonewhat
thicker crown pillar, that this crown pillar will be stabl e,
is the fact that a man of Dr. Sainsbury's credentials had
wei ghed in on the subject?

That certainly was hel pful.

The actual formula used to come up with a nunber is not

sonmething you are -- you're qualified to analyze or work
with. Is that fair to say?

Not -- | would say there could be other nunerical nodels
that could be carried out to load -- you know, to | oad the

pillar and | ook at the response, but | don't do that.
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your experience?

| -- as | say, | don't do RMRs. | don't do scale spans. |
don't do CP analysis. | don't do nunerical nodeling
anynore.

Wll, we don't believe fromanything you' ve read here that

they did revised RVR' s, did they?
They show different tables of different nunbers, and |
presunme they got that fromsomewhere. And they did talk of
addi ti onal holes, additional data, so | couldn't tell you
exactly what they did.
Ckay. |If they did revised RVR s based on additional data
they didn't reflect it in any report you saw, did they, sir?
They cane up with different nunbers.
From somepl ace. Is that fair to say?
Well, the nunbers are there, yeah

MR. REICHEL: Ckay. Let's |look at page 3.
Way did you note in this report that, "Golder Associates are
one of the ol dest and npbst respected geotechnical
engi neering firnms in the world"?
| was witing this for MDEQ and | was just pointing out
that Golder is -- if they weren't aware of it, that, you
know, Gol der has a very significant reputation in the
geot echni cal field.

The work that Golder did that's been | ooked at by you and
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Dr. Sainsbury supporting the initial -- the origina
application, was that consistent with their reputation, sir?
| would say no.
Have you ever -- in talking with the DEQ and in talking with
Kennecott representatives that you' ve been with this week
and maybe in the past, have you ever gotten an expl anation
for why Col der provided such i nadequate data and anal ysi s
when this mning application was filed?
| have no explanation, and | was given no expl anation

MR. REICHEL: Let's |ook at the next paragraph.
| think we've covered sone of this chart, but the |ast
sentence of the nmiddl e paragraph indicates that there was no
subsi dence analysis carried out in the study that you | ooked
at; is that right?
In the 2005 study, | believe that's true.

n

And when you say "subsidence anal ysis," what did you nmean as
opposed from-- as apart fromcrown pillar stability,
essentially?

Wll, | presune you run sone kind of a nodel to show that a
certain amount of subsidence would be likely to take place.

| think | --

And it night be, you know, fractions of inches.

| think I1've read in materials you' ve witten and that

you -- and nmaybe | ooked at that, whenever there is mning,

there's subsi dence. Is that too broad a statenment?
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There certainly is effects -- displacenent effects go out as
one over the radius, and so there is sone neasure of

subsi dence.

If you create a cavity subsurface --

If you create a cavity. GCenerally in good ground we can say
that it's -- it may be negligible, depending on the

cl oseness to the surface.

Ckay. And so the question -- given that there will always
be subsi dence in connection with underground mning, the
question is, how much subsi dence and over what period of
time will it occur? Aren't those rel evant questions?

| think that was a rel evant question regarding the crown
pillar stability and the fact that these features were above
it.

Most of our focus on crown pillar stability has been on the
subj ect of collapse. Wien you use the term-- when you've
used it here, are you thinking also in terns of fracturing
and the hydrol ogical effect of draining the water body above
it and so forth?

| think that's certainly a huge consideration, yes.

Now, have you eventually read analysis or calcul ati on of how
nmuch subsi dence -- absent failure, absent conplete coll apse,
how nuch subsidence will occur to the crown pillar below the
Sal mon Trout River and how quickly it will occur? Has that

been cal cul at ed?
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I think in one of the Golder reports it nmentions a nunerica
nodel was run, and it nmentioned 2 centineters.
Did you have any way to check that, verify that, support
that, or was that part of --
It was a result of a nunerical nodel, and | presune the
nuneri cal nodel was elastic. | presunme the nunerical nodel
didn't include any hydrol ogical effects.
Have you seen any cal cul ati ons or analysis of subsidence or
crown pillar stability taking into account hydrol ogi cal
effects?
| haven't.
And that's true even in the second round and third round
after Sai nsbury?
That's true.
And hydrol ogi cal effects, we're tal king about potenti al
drawdown of the water body above the crown pillar, anong
ot her things?
In the worst case, yes; yeah
And the recogni zed potential that | think you agreed with
earlier that the drawdown could affect the river above it
and the river downstrean? Has that potential ?
That's -- yes.

MR. REICHEL: Could we |look at the | ast diagranf
Now, there was a second CGolder -- a second geotechni cal

study by Gol der that you reviewed; correct, sir?
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That's correct.

Ckay. Now, what did -- what effect did the second study
have on the factor of safety for a 70 RVR?

Fromwhat 1've indicated, it clainmed that the factor of
safety was 1.2 for a 70 RVR and a 57.5-neter crown pillar.
And that's a conclusion that still raises the serious

l'i kel i hood of collapse; correct, sir?

Yes.

I"mlooking at the m ddl e paragraph where you' ve st at ed:

"I't should have been apparent fromthe initial
study that the stability of the crown pillar over the
wi de ore zone near the surface could be a probl em and
that there was insufficient reliable geotechnical data
available to really assess its stability."

Did | read that correctly?

That's correct.

And why was that apparent to you, sir?

The fact that, in the initial studies, listing a factor of
safety that would indicate instability was -- |I'mnot sure
why it was done.

Ckay. And again, you refer to "insufficient reliable

geot echni cal data." Wiat data did you have in mnd there,
sir?
Well, again, we didn't have any -- there is no reliable

stress information. There's really no reliable rock
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property information.

Now, "reliable stress information" includes horizontal
stress information; correct?

That's true.

And horizontal stress is a significant potential factor in
crown pillar failure; correct, sir?

It certainly could be.

kay. Could also be a stope failure as well, sir?

Any -- 1'l1l say any anomal ous stress conditions could inpact
stability.

And do you recall from M. Parker's study that -- as you

poi nted out, his stope in *2:49:40 the study on horizontal
stress, that within one mning area you can have various and
varying horizontal stresses?

The horizontal stress is alnost a randomvariable. It -- in
a specific, you know, mning district, the pre-mning stress
is certainly altered by the nine openings that are created.
So within the mne itself, the stress changes dranatically
fromplace to place, depending on the geonetry of the
orebody, and it may al so include the effects of the geol ogy.
The horizontal stress even before you mne is captured
within the rock structure; correct, sir?

Hori zontal stress has been neasured on the surface in nost
rocks that could containit. 1In 19- -- well, it's been

measured in quarries all over the United States -- surface



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

885

quarries.

You told us that it's, | think, not commpn to use existing
boreholes to determ ne horizontal stress, and it's not
comon to use hydrofracturing to determine horizontal stress
i n advance of mning; correct, sir?

I know of no instance where that's been carried out from
surface.

Ckay. Now, you're aware of the fact that we're dealing here
with a statute -- a nonferrous netal nining statute which is
new and basi cally unique to M chigan?

I know not hi ng about that.

You don't know anything about it. GCkay. Well, let ne just
ask you. Is there any good reason not to gather horizontal
stress information that you can gather through existing

bor ehol es, through hydrofracturing in advance of mning if
you're trying to deternine, in advance of mining as nuch as
you can, about the stress regine of the area in which you're
going to mne?

| guess ny answer is that no one has shown that there is a
reliable, say, near-surface hydrofrac* 2:52:41 data. |

don't know that there's any -- been studies done. Mbst
hydrofracture are done in oil wells thousands of feet bel ow
t he surface.

Well, | mean, you also told us that subsurface in situ

stress neasurenent i s expensive, conplicated. | mean, these
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aren't reasons not to do it, are they?

No, they're not reasons not to do it at all. But I'm
saying, is that the routine nmeasurenent of horizontal stress
is not a sinple, straightforward procedure, and in nany
cases nines have spent tens of -- no. There's, |ike,

$50, 000 a neasurenment. And they've had four or five
nmeasurenments and gotten nothing. In the Couer d' Al enes the
Bureau of Mnes at the Lucky Friday m ne spent two different
occasions nonths and cane off with nothing. So it's a
difficult procedure with results that are very inconsistent,
and it's nornally not done unless it's really required to be
done.

Requi red by perhaps --

Well, required by conditions primarily. Normally what one
does is some kind of scoping study. | --

And what's that?

Il will -- and CGolder may have alluded to this. 1'Il run a
nodel with -- using gravity. 1'll run a nodel using
hydrostatic; in other words, one to one for the horizonta
to vertical. 1'll use a nodel where the horizontal stress
is twice the vertical stress. |1'll use another nodel where
the horizontal stress is, say, four times, and then |'I]

| ook at these results and see how they -- what natches
reality. That's nore conmon than actually carrying out in

situ stresses.
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Ckay. You can carry out -- | think you told us three ways
of doing pre-mining in situ stress neasurenent. One is
usi ng the existing boreholes to see if they becone
elliptical, if they're being squeezed?

Well, all that would tell you is the direction of stress. |
nmean, that's an observation

It would tell you the existence of stress and the direction
of it; correct?

It will tell you, yes, if you had a stress and the
direction.

Is there any good reason not to acquire at |east that data
if you've got 109 borehol es?

Generally you won't see that data until you've exceeded the
strength of the rock. |If the strength of the rock is 15, 000
or 14,000, whatever nunber was thrown out or, say, even
10,000 and you're -- you have this 2-inch or 4-inch
borehol e, whatever it is -- and you'd have to | ook at the
stress concentrations around it. The stress may not be high
enough to deformthe borehole. So it's sonething --
normal |y you wouldn't notice any, say, change in the shape
of the borehol e near surface.

Unl ess you neasured it?

Unl ess --

What you're tal king about really is a form of neasuring

convergence |ike you do down in the mne but convergence
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wi thin the borehol e; correct?

That's correct.

And you could nmeasure it quite precisely if you --

Well, in order to neasure it, you have to over-core it

And what's over-coring, for the record?

*2:57:25* Well, over-coring is, as you put sone kind of
instrunent in the hole you already have and then -- and it's
in contact with the borehole that's existing and then you
core over that with a nuch larger dianeter borehole and then
what happens is, when that |arger borehol e passes what

i nstrunent you have in the hole, then its stress relieves.
Qoviously the horizontal stress then can't -- it's cut off
because it's -- we've drilled it off. So then you | ook at
the resulting deformations that have occurred, and whatever
device -- say a borehol e deformati on device that you have in
the hole -- and then fromthat you can reverse, and you can
cal cul ate what the stress was on the borehole prior to it
bei ng stress relieved.

Ckay. And that'll give you inmedi ate horizontal stress

information, won't it?

That gives you imediate. That is -- | don't know of that
being done. It's difficult to do in near-surface holes.
And by "near-surface hole," | nean, you know, |ess than 10

or 15 nmeters. To go down 50 or 60 neters in a hole, it's --

it hasn't been done, and |I'm unaware of where the techni que
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has been used under those type of conditions.

And we tal k about hydrofracturing. It could be done, but
it's expensive, and it mght not work. |[Is that kind of --
Well, the results are very inconsistent. | mean, if you did
two hydrofracs, they may give you totally conflicting data,
so then you have to do another one, so you could be out
hydrofraccing until you got -- canme up with sonme kind of a
statistical --

So it's feasible. It just may not work?

It's feasible. It may not work.

Now, discing, that's the third method |I think you tal ked
about .

Vell, it --

This is just observing what occurs when you drill the
borehol e; right?

Discing is sonething that occurs in -- where the stress on
the borehol e exceeds the strength of the rock, certain
conbi nation of stresses, and it results in this -- the
phenonmena of discing. And if discing occurs, it would be
noted by the drillers in the core | ogs.

Ckay. So to detect horizontal stress through the use of
sinply the borehole that's being drilled, all you have to do
is make sure the driller notes it -- correct? -- in the
drilling | og?

That's correct.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

890

And we don't know whether that occurred here, because you
haven't seen the drilling | ogs?

| haven't seen the drill -- the imediate inpression would
be that it didn't occur.

But how do you get that inpression, sir, if you have no
information at all?

Ckay. Well, | guess what |'msaying is | presune that the
| evel of stress is not sufficiently high to actually cause
this discing phenonena. | nean, it has to be up sonething
like greater than half the conpressive strength. So it's
somet hi ng that you'd have to have sonmething |ike 7,000 ps
at the surface. | think the highest val ue ever neasured at
the surface in good quarries, granite quarries, would be on
t he 3500, maybe 4,000 psi. So it's -- | wouldn't expect to
see di sci ng occur.

Here you indicate in the same paragraph, "In situ stress
neasur enments had previously been carried out in the area,
but apparently were not found."

They weren't report ed.

Ckay. And how had they been carried out?

The U. S. Bureau of M nes overcored at Mather B in 1977 or
something like that, '75.

They did this process that you were just tal king about?
They took this equi pnent underground and they actually

physically carried out overcoring tests, at least it was
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reported in this 1993 report that | cite.

Okay. Now we're onto Dr. Sainsbury; correct? |tasca was
asked to carry out a review of the mne pernit application?
Yes.

And where did this |language cone from"to determine if the
concl usi ons are defensible"; do you know?

| believe he states that in his introduction or --

That' s Sai nsbury's | anguage?

That' s Sai nsbury's | anguage.

And the answer is, "The conclusions were not defensible";
correct?

Yes.

The next paragraph begins,

"Itasca technical review was very critical of both
the concl usi ons and procedures used to reach those
conclusions with respect to the mning pernit
application and the geotechnical studies included to
support it."

We're going to take a little time to go through the

Sai nsbury report, but can you tell us just in general, sir,
fromyour recollection which conclusions and which
procedures were severely criticized by Dr. Sainsbury?

| think it was prinmarily the scale span and even the CP
anal ysi s.

Ckay. That basically covers the entire arena; right? CP
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being crown pillar and nodeling?

Yes; yes.

And scal ed span being the other way of doing it?
Uh-huh (affirnmative).

"Yes"? The court reporter needs a "yes."

JUDGE PATTERSON: "Yes" or "no," sir? Doctor,
have to say "yes" or "no."
Yes.

JUDGE PATTERSON:  Thanks.
And you go on to say that, "ltasca concluded the anal ysis

techni ques used to assess the Eagle crown pillar stability
were not up to best industry standards." And you're in
agreenent with that; is that correct, sir?

Well, since | don't do this, | really don't know what the
best industry standards are. But, | nean, it -- | would
have concluded that the work certainly wasn't to the |eve
that one woul d have expect ed.

Ckay. And again, hydraulic stability of the pillar wasn't
considered at all; is that accurate?

That's correct.

Did this surprise you in light of the location of this

or ebody?

Yeah. It was sonewhat hard to understand.

Because again, the orebody is directly underneath a

sensitive water body; correct, sir?

you
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That's correct.

Now, you note in the mddle of this paragraph, "There is
still not enough known about the rock properties, the

geol ogi ¢ structure and the hydrol ogy to provide reliable
results for nmodeling.” And was this your conclusion from
what you | ooked at?

| have to -- where is that now?

W're in the --

Ckay. | see. Yeah.

Yeah. And is this Sainsbury, is this you, or is this both
of you?

I think this is both.

Ckay. So you end up at the end of study round one
concluding that 87.5 is stable; correct?

That's correct.

Ckay. And recomendi ng approval of the application?

That's correct.

And by the end of this review, by the end of your review of
Sai nsbury, had you | earned any nore about the cal cul ation of
the 87.5 than you' ve described to us earlier today? | nean
you don't know the basis of that nunber or how they got it,
do you, sir?

| know it was based on sone analysis they did of RVR  But
I"'mnot with this, | think, a probability of failure. But I

couldn't tell you exactly how it was done.
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Okay. So primarily what you're saying here is Sainsbury

| ooked at this hard and in-depth, and you agree with hinf
| agree with him and | agree fromny observation that of
the three cores and the pillar that | |ooked at as well as
the totality of the GoCAD nodel in -- on that level in the
crown pillar area that indicated an RVR of 70 or greater
Ckay. Well, you're not suggesting that you think the three
cores you | ooked at were a sufficient independent

i nvestigation into the rock quality?

No; no, I'mnot saying -- |I'mjust saying that there were
three cores. To ne they were pretty good cores. And they
were in the center of the pillar

Do you have any idea how these cores were picked?

| don't have a clue.

Ckay. Did you ever ask why three out of 109?

| asked for a few cores. | didn't ask for --

Did you know if they were random or handpi cked or sel ected
or --

Don't know.

Ckay. And as a scientist and engi neer, would that concern
you in ternms of their validity for basing an opinion about
stability?

| guess | wasn't concerned.

And why is that, sir?

Wll, | can't imagine the geol ogy departnment or whoever it
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was at Kennecott that sent ne these cores that would have
sone ulterior notive.

So that's your mmin reason for confidency? You got a
representative read out of the 109, confidence in Kennecott
for whom you' ve wor ked before?

Wll, it's -- | use those three in conjunction with the RWR
shown in the GoCAD nodel as based on the 109 cores or

what ever, how ever many cores they had in the nodel, which
indicated the RVR It agreed with my observation of those
three cores.

You saw and heard about Dr. Bjorerud' s discovery that there
was at one point a stretch of 55 neters of no data?

That's listed in the Kennecott -- or the Gol der Report.
Ckay; okay. And have you ended up | earning what the

expl anation for that is?

| asked -- through a conference call | asked Gol der what the
expl anati on was.

And you did not get a good explanation; correct?

The explanation | got was the way the conmputer program
generated the RVR data based on the RQDs that were there in
the -- that were cal cul ated.

kay. And do you have an understanding that this was 55
nmeters of bad rock?

That's all you could interpret it to be.

And 55 neters of bad rock, wherever that might be in the
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area that these cores were taken, suggests a significant
fault or other deformation, does it not, sir?
It's suggested a broken rock zone, yes.
Ckay. A weakness that is the kind of weakness that you're
concerned about when you're predicting mne coll apse;
correct, sir?
It's certainly sonmething you take into account, yes.

MR. WALLACE: We're going to switch to Sai nsbury
here. Should we break for a mnute while we make the
sw tch, Your Honor?

JUDGE PATTERSON: Yeah. Wy don't and do that?

(OFf the record)
Dr. Blake, | want to refer your attention to the Sainsbury
report dated May 2006.

MR WALLACE: And this is tab five to Petitioner's
Exhibit 7, which is the Sai nsbury deposition. There may be
a better way to refer to it down the road here, but that's
the way we've got it listed right now.

JUDGE PATTERSON:  Ckay.
This is a report you reviewed, is it not, sir?
I's that the sanme reference that | have? | don't recal
saying MFG on the front of the report that | had, but I
coul d be m staken.

MR REICHEL: | could note for the record |

believe the record reflects that wi thout any dispute that

896



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

O > O r*» O »

o r» O r O r» O r

897

the DEQ had a contract wth MFG and MFG retai ned Sai nsbury
as a subcontractor

THE W TNESS: kay.

MR. WALLACE: Thank you.
Dr. Blake, | want to just quickly run over the initial
princi pal points of Dr. Sainsbury. And do you recall these
beginning wth the ASTM Standard Test Method?
That's correct.
Do you renenber that coment?
Yes.
Ckay. And what is Dr. Sainsbury telling us here?
He's basically saying that apparently the point |oad tests
carried out weren't done in according to the ASTM st andard.
And he's criticizing Golder on this basis?
Yes.
And he's naking reference to a standard test nmethod that's
used by professionals in the field; is that correct?
Presumabl y so, yes.
Are you famliar with ASTM and their standards?
| amfamliar with ASTM - -
" mnot going to ask you about any --
-- and their standards.
-- specific standard.
Yeah. | don't know anything about it.

You' re famliar that they're authoritative --
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Yeah, of their -- what ASTM stands for and their procedures
for different tests.

So point one is you don't use the point |oad test al one;
right?

According to the standard.

Okay. And then point two is that they used a USC procedure
that's no longer current; is that correct?

| don't -- | didn't see -- all | saw was the results of the
USC data reported in a table.

Ckay. So you don't know what procedure they used?

Don't have a cl ue.

Ckay. But you accepted that Sai nsbury was correct here that
they were using an outdated procedure?

| really have no way of know ng that.

Then he says, "The horizontal stresses assunmed throughout
the stability and subsi dence anal yses have been

underestimated." And do you agree with that, sir?

| say possibly. W don't know what the horizontal stress is

at the site.

Wl |, do you know what Sainsbury was referring to, then?
Because he says "underestimated."

He's saying that the horizontal stress should have been

hi gher than a value of two, | believe.

He starts apparently by relying on Jack Parker's study; is

that correct?
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That's true.

And again, that's the best data available, is it not, about
hori zontal stresses in the UP.?

There was a stress neasurenment nmade at the Mather M ne
20-sonme odd nil es away.

And then he states that, "A sensitivity study should be
conducted to determine crown pillar behavior under a variety
of possible horizontal stress conditions"; correct, sir?
That's correct. | nentioned that as well.

Ckay. This sensitivity study has never been conducted, has
it?

Not that | know of.

Have you ever asked anybody why this particul ar Sai nsbury
recommrendati on has been totally ignored?

No. Well, ny involvenent with the, you know -- has not

been -- it's just to wite two reports.

| understand that. But your reports conclude that you
reconmend approving the application in the absence of
studies that Dr. Sainsbury reconmended be done; correct?
That's correct.

And | just wonder why you were willing to go along with not
conducting the sensitivity studies that he recommended?

To nme I|'mnot sure that this is an issue that requires that
| evel at this point -- that requires that |evel of scrutiny.

Ckay. So did you disagree with himin this recomrendation
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or you just didn't really address it in your own m nd?

| didn't address it in nmy owm mnd

Ckay. His next point is a discrete sub-vertical fault plane
that intersects the Eagle deposit has not been considered in
any of the stability or subsidence analyses.” Now, do you
have an idea of where this sub-vertical fault plane is, sir?
Only as it's shown on a nunber of plans.

It shows up? And where is it with respect to the orebody?

| think it's towards the eastern part of the orebody or from
central to east.

Ckay. And it's inportant to consider it because
intersection of mning with it could cause coll apse;
correct?

Coul d potentially cause a problem

And altering the thickness of the crown pillar is not going
to be a guarantee against collapse if you intersect a fault
line, isit, sir?

M nes -- because you intersect a fault doesn't necessarily
nmean that you have a coll apse.

| understand that. It might not collapse, but that's not
the standard we're looking for here, is it, sir? W're

| ooki ng for a reasonable confort zone that it won't
col | apse?

This thing -- well, we haven't really delineated the extent

of the fault that he depicts here.
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Ckay. And that has not yet been done, to the best of your
know edge, has it, sir?

It would require nmore drilling or actually access from
underground. So, no, that hasn't been done.

Knowi ng sone informati on about where this is, because it has
been determned that it exists, the fault -- correct? --
That's correct.

-- all right -- you could target core drilling into it to
understand nore about its length, breadth and so forth;
correct?

That's correct.

Ckay. And you coul d accrue additional infornmation which
woul d hel p you know whether this is a fault Iine which when
intersected is going to cause this mne to collapse under
the Sal non Trout River; correct?

That's a possibility.

Ckay. And that has not been done, to the best of your
know edge?

| recall that in the report it was another nention of, you
know, further study from underground access would -- this
woul d be | ooked i nto.

Do you think you saw sonething that said that?

| have a recollection of that. | could be wong, but,
mean, | believe this is in that -- near that section that

di scusses these features.
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Now, Sai nsbury doesn't say anything about --

Oh, Sainsbury didn't say anything about it.

Sai nsbury doesn't say anything about waiting until you're in
the mddle of your mining operation to figure out the extent
of this fault, does he?

MR. LEWS: bjection; formof the question, Your

Honor .

MR REICHEL: And |ack of foundation.

JUDGE PATTERSON: |'Il sustain that.

MR VWALLACE: I'Ill withdrawit.

Ckay. Could you read us the next bullet point from
Sai nsbury's report?

"Considering the very low factor of safety
achieved with the scal ed span analysis and Carter's
suggestion that a factor of safety of 1.2 represents a
very short-term serviceable life, the possibility of
crown pillar failure should be a serious concern.”

Do you know fromreading anything witten by Carter what a
"very short-termserviceable Iife" neans with a factor of
safety of 1.27

| have not read anything by Carter.

Do you have your own notion of what a short-term serviceabl e
life would nmean with a factor of safety of 1.2? Is it less
than ten years, sir?

| would presune it would be, with respect to say the
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short-termten years. | would agree.

So what we're tal king about here is the possibility of a
crown pillar failure in the less than a ten-year period;
correct?

Yes.

Now, in this next point, isn't Dr. Sainsbury being critica
of the input to the nodeling?

Yes.

Ckay. And do you know what input to the nodeling he was
critical of?

| believe it was the assunption of an elastic analysis.
kay. You don't think this is a criticismof the raw data
that was used in any of the nodeling?

| don't know what the -- well, the nodel input paraneters
with an elastic analysis | think they were -- | think they
based t he nodul us on probably on RVR conversion factors.
Then Dr. Sainsbury says, "Crown pillar hydrologic stability
was not considered in the crown pillar subsidence analysis
or the bedrock hydrogeol ogi cal investigation.” And you
agree with that?

That's true.

And are these really two different subject areas, hydrol ogic
stability of the crown pillar and the bedrock

hydr ogeol ogi cal investigation?

I think they're probably two, but they're probably Iinked.
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Ckay. And how so, if you can explain that?
Wll, | don't -- it appears that if there were -- and |I'm
sure there have been hydrogeol ogi cal investigations of the
bedrock -- these weren't |inked to whatever nodeling was
done for the crown pillar subsidence.
Did you find in any of the subnissions by Kennecott a
bedr ock hydrogeol ogi cal investigation?
| didn't see -- the only subnmissions | had were the ones
nentioned in the references that | presented.
What i npressions you have fromwhat you have read of the
bedr ock hydrogeol ogi cal condition; in other words, what is
the condition of this bedrock hydrogeol ogically?
| don't really know
Ckay. If it's substantially fractured or contains fissures
or openi ngs or weaknesses, this nmeans water can flow through
it, does it, sir?
It means that certainly it would be nore perneabl e.
Ckay. And this is water that would drain fromthe Sal non
Trout River headwaters down into the mning area?
MR. LEWS: (bjection; foundation, Your Honor.
MR. REICHEL: Join the objection
MR, WALLACE: Well, | think the foundation is that
this is the report that he anal yzed as the subject of his
report.

MR LEWS:. Your Honor, the witness has testified
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he has not in fact reviewed the bedrock hydrol ogy reports
that are already admitted in this record. And the w tness
has also testified there's been no foundati on about any
conductiveness of any of these features, nor any
connect edness of any of these features to the stream

MR. WALLACE: Well, why don't we have his
testi nony on the subject?
VWhat is your famliarity with the bedrock conditions, sir,
from a hydrogeol ogi cal standpoint? Anything?
| guess | really haven't seen any data to suggest that
there's this connectivity. There's certainly, you know,
water down to a certain level. But how far it goes, | have
no i dea.
Ckay. Finally, Dr. Sainsbury points out that, "The
long-term tine-dependent behavior of the Eagle crown pillar
was not considered as part of the analyses." Do you see
t hat ?
Yes.
Ckay. And was that your observation as well?
There was no nention of it.
Are you aware, sir, that any tinme-dependent |ong-term
behavi or of the Eagle crown pillar has been studied to date?
"' m not aware.
So since this criticismby Sainsbury do you know of any

docunent or submi ssion or further analysis that addresses
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hi s concern about tinme dependency?
| haven't seen any.
It's a question that remai ns unanswered, as far as you know,
isn't it, sir?
That woul d be true.
Looki ng at page one of Dr. Sainsbury's report, now, first of
all, surface subsidence is inevitable in alnost all types of
under ground m ning? |'m paraphrasing, but would that be
your understanding and belief, sir?
There are many mnes where there is no surface subsi dence or
measur abl e surface subsi dence.
There's al ways sonme, but it may be negligible? Is that what
you' re sayi ng?
Wll, it may not be neasurabl e.
How about over tine?
It may not be neasurabl e.
What about here?
It depends on the stability of the crown pillar.
It's conpletely dependent upon that, isn't it, sir?
That's correct.
And t he next sentence,
"There is concern that nining-induced subsidence
will adversely affect the hydrol ogic environnent
surroundi ng the proposed Kennecott Eagle Mne in the

Upper Peninsula of M chigan."
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And did you understand fromtalking to the DEQ when you got
this assignnent that this was a critical concern fromtheir
st andpoi nt ?

Yes.

That they were concerned about the potential affects on the
Sal mron Trout River over the orebody and downstreamif this
subsi ded or failed?

Yes.

And you understand that the Salnon Trout River is surrounded
by wetlands and flows directly over the orebody?

Either directly or along the side of it or --

Looki ng at page three of Dr. Sainsbury's report. These are
pi ctures addressing the subject of howthis -- what the
potential is for affect on the Sal non Trout River; correct?
That's correct.

And do you understand that where we're |ooking at the arrow

1] n

poi nting towards "ore" and "host rock" that that's beneath
wat er ?

It appears just to overlap it.

Did you give any particular focus to the Sal non Trout

Ri ver's watercourse and where it flows or, you know, what it
neans ecologically to the area?

No.

Was that part of what -- paragraph -- second paragraph from

the bottomwhere it says, "The unconfined conpressive
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strength test were not use to calibrate the point |oad test
results within the Eagle Mne, within the Eagle project,
geot echni cal study," was that your finding as well?

The 2005 study didn't have any unconfined conpressive
strength dat a.

And how i s unconfined conpressive strength normally tested,
sir; do you know?

You put a specinmen in a testing machine and you crush it.
Ckay. Do you know if that was eventually done with respect
to core sanpl es here?

Yes.

And do you know how nmany sanpl es were tested?

" mnot sure of the exact nunber of sanpl es.

Ckay. Do you know where they were selected fronf

I don't know where they were selected from

In the | ast paragraph on page four, Dr. Bl ake, Dr.

Sai nsbury's tal king about the "significant uncertainty in
the intact rock strength that was deternined for each
lithological unit." Do you see that?

Uh- huh (affirmative).

Ckay. Do you agree that the approach taken by Kennecott

t hrough CGol der was not consistent with industry best
practice?

Sai nsbury concluded that it didn't conformto the ASTM

standards. And | didn't go further than that.
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Okay. He then -- he then concludes, "This in turn has an

ef fect upon all subsequent design calculations that rely
upon the rock nass rating"; correct?

That's one of the conponents.

Are you familiar with the term"propagation of error"?

Yes.

And what does that nmean, sir?

It means it keeps one error propagates the next and it keeps
goi hg on.

So the design calculation errors in rock mass rating in the
begi nning of the analysis infect the rest of the anal ysis?
Is that a way of putting it?

That' s what's bei ng supposed.

kay. Let's look at page five. | know you' re not an expert
in RVMR ratings, but I do want to ask you about this one
thing. In the mddl e of page five of Sainsbury he says, "A
groundwat er condition rating of ten assunmes conpletely dry
conditions. This is a non-conservative assunption.” Do you
have any reason why Col der used a non-conservative
assunption of conpletely dry conditions for its RVR rating?
| have no know edge of why.

Did you ever ask why would they -- why would they go with a
zero -- or a ten rather in putting together the RVR ratings?
Did you ever ask anybody?

| didn't ask anybody.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Were you ever critical of their approach in talking to the

DEQ about the ol der subm ssion?

| certainly was critical of their approach. | don't think
| -- no. | guess I'd just say | was critical of their
approach. | didn't ask anybody about --

| nmean, did you reach your own conclusion that Col der was
pi cki ng nunbers where it could that would give it the

hi ghest RWMR rating?

| didn't necessarily reach that concl usion

Ckay. Can you think of another explanation for plucking u
hi ghest possi bl e nunber as part of the RVR fornmul a?

Sl oppy wor K.

Let's |l ook at page six. Do you know if Colder is still
doi ng work for Kennecott, sir?

| don't have a clue.

Did you in review ng subsequent Gol der submi ssions for the
one that's being anal yzed by Sai nsbury here find that they

were doing | ess sloppy work as tine went on?

MR LEWS: Objection to the formof the question,

Your Honor.

JUDGE PATTERSON: ['ll overrule it. | think it's

okay.
W1l you repeat the question?
Yeah. As you | ooked at successive Gol der's submi ssions,

after the one that Sainsbury was anal yzing that you just,
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you know, |abeled as sloppy work, did you find that their
work inproved in any way that you could analyze? D d you
find their data nore trustworthy?

My general feeling was that they tried to be nore careful or
they tried to present better data.

Do you think the revi ew process whereby the public and
representatives like the parties in this lawsuit nade their
criticisnms perhaps brought Golder to, you know, a higher
standard of work?

In this case | would say yes.

Let's | ook at page six. \When you note in the second

par agraph on page six, "At high horizontal stresses the
crown pillar behavior is likely to be governed by sheer
failure," what does that nmean, sir?

MR LEWS: (bjection.

MR, REICHEL: Cbjection to the formof the
question. This is Dr. Blake did not author this report.
You' ve just asked hima series of questions about what Dr.
Sai nsbury --

Do you know what that means, sir?

It depends on the orientation of the stress.

And how does it depend on the orientation of the stress?
Whet her it's nornmal, whether it's off at an angle.

What is shear failure, sir?

When sonething fails in shear.

911
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Ckay. And show us with your hands.

Wel |, sonething' s being sheared.

And that's nore likely under the higher -- as horizonta
stresses increase, shear failure becones nore |ikely;
correct?

It depends on the direction of the maxi num stress, whether
it's --

| see what you're saying. And how does the direction of the
stress relate to, for exanple, the orientation of your nine
cavity, if it does?

Well, it either will be parallel to it, perpendicular to it,
or sone angle to it. W don't know that.

Have you | ooked at the m ne plan showi ng the access route
down to the | owest |evel where the mning is to begin and so
forth?

The access goes in all kinds of |oops, all directions.

Ckay. So whatever the direction of the horizontal stress
with this mne design, it's going to be at an angle which is
the worst possible angle at sone point for the access route
to the mne location, is it not, sir?

It will intersect at all angles.

At all angles, including whatever the worst angle turns out
to be, it's intersecting at that angle; correct?

That's correct.

And intersecting at the worst angle gives you the highest



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

probability of failure, does it not, as a result of stress?
If the stress doesn't exceed the strength of the rock, it's
i mrat eri al

Then it's fine. But if it does, then intersecting at the
wor st possi bl e angl e, which coul d happen here, gives you the
hi ghest probability of failure; correct?

In all highly stressed mnes, the stress exceeds the
strength of the rock around the opening in nost cases. And
the openings are reinforced and serviceabl e.

So nost openings don't fail, you're saying?

They nay fail around the perineter of the opening, and then
that failure is contained.

| see. But the opening's only located in one plane, one
vector; correct?

You're tal king of the ranp, which has all sorts of -- we
have ranmps that --

It's got ranps in every possible direction?

In every possible direction, all over the Canadi an shield
that are in stress zones that exceed the strength of the
rock. And they're serviceable to the orebody. It's not a
real stability, regional-type stability, issue. It may be a
| ocal stability issue taken care of by the reinforcenent.
Ckay. |'ve noved on to page eight, sir. And I'm|looking at

the second paragraph where it says,

"Carter's suggestion that even a factor of safety
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of 1.2 represents a very short-termserviceable life,
the possibility of conplete crown pillar failure should
be a serious concern.”

This is at 1.2 factor of safety; correct?

Correct.

Ckay. Then it says,

"If tight backfilling can be achieved to prevent
conpl ete coll apse of the crown pillar, yielding caused
by stress-induced shear failure can still severely
i npact the hydrol ogical stability of the crown pillar"”;
correct, sir?

That's what he's stating.

And what he's stating is, even with tight backfilling,

yi el ding by stress, induced by shear failure, can affect the
hydrol ogic stability; correct?

If the stress exceeds the strength.

Ckay. And coul d you understand what Dr. Sainsbury's saying

her e?

| understand what he's -- | understand what he's sayi ng.
I"'mnot -- | think he's overstating. Froma practical point
of view, | think he's overstating the stress probl em

And what do you base that on?
Based on my experience.
Wel I, do you understand that even with conplete backfilling

there can be yi el di ng?
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Yes.

This is material that yields to stress; correct?

If the stress is high enough.

And currently we have no, for this site, actual neasurenents
of stress levels sub-surface at all, do we, sir?

We don't have any at this site.

And we don't know if they'd be high enough to cause the
phenonenon that he tal ked about, which is severe inpact on
the hydrologic stability or not, do we, sir?

There is no hard data.

Ckay. And here's Sainsbury in the mddle of the page
tal ki ng about tinme dependency. Do you agree that

ti me- dependent degradation of surface crown pillars is a
seri ous concern?

It is a serious concern

Has anybody given you any expl anation al ong the way why the
ti me- dependent behavior of this crown pillar has never been
st udi ed?

| haven't any information on that.

And to the best of your know edge it has never been studi ed;
correct?

| have no knowl edge of that.

Now, on page 11 Dr. Sainsbury is taking a |ook at the Athens
inrelation to his evaluation of this mne; correct?

He mentions that, yes.
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And the relevance for himis that there is a discrete
sub-vertical fault plane in the Eagle deposit |ike the one
in Athens; correct?

MR LEWS: bjection; foundation.

MR, WALLACE: |Is that what he said?

MR. LEWS: (bjection; foundation.
Ckay. I'mlooking at the first three sentences under
"effect of a discrete sub-vertical fault." Do you
under stand what those sentences nean, Dr. Bl ake?
He's talking -- yes. He's talking about a discrete sub
vertical fault.
Ckay. There is one in this -- we know there's a discrete
sub vertical fault in the Eagle M ne orebody, do we not,
sir?
That's correct.
And we know that a discrete sub-vertical fault -- or nore
than one discrete sub-vertical fault have been identified as
the cause of significant subsidence at Athens; right?
| don't know if a discrete vertical fault describes a plug
failure.
Ckay. Well, first of all, when he says "significant
subsi dence at Athens,"” he's tal ked about an 1800-f oot -t hick
crown pillar dropping to the bottomof the mine; right?
That's correct.

And woul d you agree that is significant subsidence by any
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definition?

Yes. It was a crown pillar failure as a result of a caving
nmi ni ng met hod and the geol ogi ¢ setting.

Ckay. | know you found some distinguishing factors between
the two mines, but you would agree that the cause is a
sub-vertical fault, would you not?

I"mnot sure in this case the cause is a -- at the Athens

m ne was a sub-vertical fault. It appears to ne it was
novenent al ong these vertical dikes.

So woul d you say you disagree with Dr. Sainsbury's analysis
her e?

In this case | would disagree with his anal ysis.

And what's the extent of your analysis of the Athens mine in
conpari son with the Eagle mne? And how nuch have you

| ooked at it? Have you read literature about the mne
col | apse? Have you been to the Athens m ne?

I've read a nunber of reports describing the failure of the
At hens m ne.

Now, he noves fromthe Athens mne to the nearby fault in

t he subsidence in INCO correct?

He nmentions that.

Is this concept of, you know, |ooking at other mine failures
a good device for analyzing the potential for failure in any
particul ar nine when you're planning it?

I think as a general rule, people |look at, say, nearby
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mnes, mnes with a simlar orebody, mnes that are being
mned by a simlar mning nethod. GCenerally one does sone
kind of a literature review to see what's happened either at
your neighbor's or simlar deposits.

You' ve certainly nmade it your practice in your profession to
be familiar with m ne collapses all over the world, haven't
you, sir?

| try to, yes.

When anot her one occurs you |l earn as nuch as you can about

it because it may be pertinent to the next case you get.
That's al ways the case.

And here Dr. Sainsbury | ooks at | NCO and | ooks at At hens and
finds themrelevant to Eagle; correct?

Dr. Sai nsbury does.

Ckay. Above this picture depicting the Athens m ne coll apse
Dr. Sainsbury wites, "The potential for shear failure al ong
the sub-vertical fault should be investigated to determ ne
the effect of the fault upon crown pillar stability";
correct?

That's correct.

And "shear failure" here means, when you were noving your
hands, in this case it's the novenent of the plug of a crown
pillar down al ongsi de one of these dikes; correct?

That's correct.

And it fell all the way to the bottomof the mine; correct?

918
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That's correct.

And do you know -- well, you were here in court. You know
that now that nmine is full of water -- right? -- right to
the top?

Yes.

Wl |, he says "should be investigated.” What would the

i nvestigation of the potential for shear failure consist of?
In this case at the Athens mne, the failure did not take

pl ace inside the intrusive, but it took place in the soft
sedi nents between the intrusive. So | don't believe this
failure is representative of the nining situation at

Athens -- | nean at this mne

| understand you disagree with Dr. Sainsbury about that.

But he is talking here about the potential for shear failure
at the Eagle mine and says it should be investigated. Do
you disagree with that as well?

I think any failure nechani smshould be investigated. |'m
not suggesting that -- | nean, the stability should include
a thorough investigation of all potential failures.

And ny question is, what investigation -- what would an

i nvestigation consist of and has that happened, to your

know edge?

To ny know edge there has been no investigation and ny -- |
don't think we have sufficient data to carry out a thorough

i nvestigation.
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More data is needed?

More data i s needed.

And woul d you agree that when you're tal ki ng about a plug
failure like this, the thickness of the crown pillar affords
no protection. |In fact, the thicker, the nore likely the
failure; correct?

In this case it depended on the m ning nethod.

In the mne coll apses you' ve | ooked at has the m ning nethod
i ncl uded stope nining?

Ch, yes.

So you' ve seen stope nine failures; correct, sir?

Stope nine failures occur all the tine.

And what are the types of stope mine failures that you
personal | y have observed?

You have all kinds of stope mine failures due to an
intersection of a fault, due to high stress, due to a change
in geologic rock type, due to effects of interactions

bet ween two openi ngs.

And you've seen themall in your career?

They occur all the tinme, some kind of stope failure. M nor
stope failures occur on -- in sonme |arge mnes they occur on
al nost a daily basis.

Ckay. How about crown pillar failures in connection with
stope mining? Have you see that as well?

|'"ve seen few crown pillar failures.

920
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Fairly few?

I"'mtrying to think nowof a -- if |I've ever actually seen a
crown pillar failure.

Have you seen failures at stope mning operations under

wat er bodi es?

No, | haven't.

Have you seen stope mining in a mne of this proposed kind
of design under waterbodies that you could relate to us?

| know that mining' s been carried out under the ocean.

M ning's been carried out -- in northern Canada it's very
common to nine under -- but | haven't seen any of those, and
| haven't really reviewed the mning under any site of the

| akes or waterbodies in Canada where nost of it is being
carried out.

Ckay. And have you ever seen a mine design quite like this
one, sir?

| don't quite understand your question

Aren't there sone unique features to this mne design
different fromany that you' ve seen in the past?

I"mnot sure that there's --

I"mnot tal king about the Eagle m ne.

I"mnot sure that there's -- you nmean with a blast hole
st opi ng?
Bl ast hol e stoping, beginning at the bottom backfilling a

stope and bl asting next to that stope, the circular kind of
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wi ndi ng access tunnel down to it?

Al nost every mne has circul ar access, ranp access.

Can you cite a nmine that nost resenbles this nine that
you're famliar wth?

This is a very snmall mine. Mst nines that | work at in
Canada, particularly in the Sudbury Basin, which would be a
massi ve sul fide nickel orebody, are significantly |arger
than this mne, much nore devel opnent worKk.

Well, | wasn't asking for ones that are different fromthis.
"' m aski ng what ones you're familiar with that are simlar
to this one.

| don't know of a sinmilar small massive sulfide orebody |ike
this that's been --

That' s been m ned?

That' s been m ned.

And presunably you don't know of one, then, that's been

nm ned under a body of water?

And | don't know one that's been nmined under a body of

wat er .

And you don't know one that's been m ned under a body of

wat er through a sulfide m ning process; correct?

That's correct.

Are you familiar with the SME standard or -- | don't know if
it's a standard. Let me just read this to you. "The

Soci ety of M ning Engineers, Singh 2003." And he's one of
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the coauthors of their mne engineering text, isn't he?

Singh? Do you hinf

Medan Si ngh?
Yes.
Yeah, |'ve nmet him

Ckay. He suggests that induced horizontal strains should be
| ess than .005 for there to be no significant inpacts to
surface bodies of water for mning; correct?

I"'mnot famliar with this work.

Are you familiar with any standards for avoiding significant
i mpacts to surface bodies of water for mning?

No.

What' s induced horizontal strain?

It would be -- induced horizontal strain is deformation

And after you read this report and read this citation by

Sai nsbury that induced horizontal strain should be |ess than
.005 for there to be no significant inpacts to surface
bodi es of water for mining, did you go do any further
readi ng about this to find out what they were tal king about ?
No, | didn't.

Do you have any idea what |evels of induced horizontal
strain could be expected at this nine when it's being m ned
in the way planned?

| don't -- this is sonmething that would have to cone out of

nodel i ng.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

And are you famliar fromany of the materials you' ve
revi ewed whet her anybody has | ooked at the expected induced
hori zontal strain at the Eagle mine underneath a body of
wat er ?
Not to my know edge.
Do you think that would be, you know, a w se approach?
I think it should be included in the overall stability
anal ysi s.
But it hasn't been yet; right?
No, it hasn't been.
And what do you know about the Crandon nmine? Ws there a
col | apse there?
It's not even a m ne
It's not a m ne? Wat happened at Crandon?
They' ve never been permtted.

MR LEWS: Just a mnute. Just a mnute, M.
Bl ake. Just restate ny objection, for the record, your
Honor, as to |ack of foundation and rel evance for evidence
about ot her m nes.

JUDGE PATTERSON: Ckay. So noted.
Ckay. There was a proposed mne at Crandon; correct?
| believe there's been a proposed mine for maybe 40 years.
And do you know anyt hi ng about that mine, that proposed
m ne?

Absol ut el y not hi ng.
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You don't? Ckay. Dr. Sainsbury notes at the bottom of page
13 in discussion of the Crandon crown pillar that:
"Detailed distinct elenent nodels then were
anal yzed to relate the changes in joint aperture to a
change in hydraulic conductivity. This |evel of
anal ysis was considered industry best practice for
eval uation of crown pillar subsidence and hydrol ogic
stability in 1999."
What is a distinct elenent nodel, if you know, sir?
It's a type of nunerical nodel
Has that been applied to an analysis of this nine?
MR, LEWS: bjection; foundation, your Honor.
If you know. Do you know whether it's an applied to applied
to an analysis at Eagle m ne?
JUDGE PATTERSON: If you know, you can answer.
| don't know. | don't know.
Ckay. Do you know whet her distinct elenment nodels are
consi dered industry best practice today?
There are certainly nore conplicated nodels.
Ckay. Assuming he's right, that they are industry best
practice for evaluation of crown pillar subsidence and
hydrol ogic stability, or at |east were in 1999, do you know
if that kind of analysis has been applied to our m ne here,
this best practice anal ysis?

| don't know.

925
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At the bottom of page 14 Dr. Sainsbury nakes reference to a
study by Bl odgett and Kuipers in 2002. Are you famliar
with that study?

No.

The Bl odgett and Kui pers study that was cited had to do

wi th, anong other things, the Stillwater m ne in Mntana.
You' ve done work there; right?

MR. LEWS: Your Honor, 1'd like a continuing
objection, if | nmay, as to evidence of other mnes, |ack of
foundation and rel evance.

MR REICHEL: | join in that objection.

Have you worked at Stillwater, sir?

|'ve been to Stillwater.

Have you been there professionally?

| have been there professionally.

And are you familiar to damage to springs and streans above
the Stillwater mine in Mntana?

That wasn't the purpose of nmy visit.

But are you familiar with that fact?

No, no.

| mean, do you know or have you observed that a watershed
above the Stillwater mine has dried up?

Only fromthis report.

Have you sought to verify that?

No.

926
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Is it relevant to you in considering whether the Sal non
Trout River may dry up?

It might be worth an investigation, but --

That hasn't occurred yet, has it, sir?

It hasn't occurred.

Dr. Sainsbury, at the top of page 15 it indicates that, "The
cause of hydrologic disruptions at other m ning operations
shoul d be investigated with respect to the geologic

condi tions expected at the Eagle Project.”" Do you agree
with that?

| agree with that.

And that has not occurred, has it, sir?

That hasn't as far as | know. | don't know that.

kay. Sir, 1'd like to conclude by talking with you just
for a few m nutes about your second report, if we nmay.
Ckay.

Ckay. W're looking at what's been marked as Respondent's
Exhibit 112, sir. And this is a report by you, is it not?
That's correct.

And you were contacted a second tinme; is that correct?
That's correct.

And who contacted you the second tine?

DEQ Joe Maki .

And what did he tell you this tinme?

Wuld | reviewthe report submtted by National Wldlife
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Feder ati on.
And specifically reports authored by M. Parker, Dr. Vitton
and Dr. Bjornerud?
Those were reports that were sent to ne.
And you' ve noted here that they concluded that a crown
pillar over the Eagle mne will be stable; correct?
That's correct.
And they concluded that even after the assunption was nade
that another 30 neters woul d be added to the thickness;
correct, sir?
That's correct.

MR LEWS: bjection; foundation.
And you read over their studies and believe that they've
raised a collection of legitimte concerns; correct, sir?

| believe the stability of the crown pillar is a concern,

yes.
Now, | guess what I'm-- | guess what I'mtrying to
understand is, you say, "I still conclude that the crown

pillar is in fair to good rock and that an 87.5 neter thick
crown will be stable.” And when you say "I still conclude,"”
is this despite the anal yses done by Jack Parker and Dr.
Vitton and Dr. Bjornerud whom you respect?

|'d say their analysis didn't change ny opinion regarding
the stability of an 87.5 nmeter crown pillar.

They clearly did a considerably nore detailed and in depth
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anal ysis than you did, did they not, sir?

They certainly spent nore tine | ooking at the RVR val ues.

| nmean, you've heard their testinmony. You know -- you've
| earned what they did to put together these studies. They
didn't just read sonebody else's study; they did all this
wor k thensel ves; correct, sir?

They carried out their work, yes.

And you take -- you would take the conclusions of these
professionals in your field very seriously; correct, sir?
| do take it seriously.

Because they have high credibility with you, do they not,

sir?
Jack Parker is a -- | hate to say he's an icon
You indicate that you share their concerns and say, "I am

not pleased with the mssing RVR data found in a few of the
log core holes" -- | think | left out a word, but -- "were
not all pointed out and satisfactorily explained by Gol der";
correct?

That's correct.

At the bottomof the third paragraph you state:

"The effect of a horizontal in situ stress on the
stability of the crown pillar is still unknown whet her
it acts to close or open joints or other structures or
has no effect"; correct?

That's correct.
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And this is the topic we've been discussing nost of the
afternoon. It remains a conplete unknown; correct?

It is a conplete unknown.

And when you say "whether it acts to open or close joints or

ot her structures," what are you saying there?

Dependi ng on the direction of the horizontal stress with
respect to the openings, it could help it or it could hurt
it.

If you have -- and correct nme if this is too nuch of a
generalization, but if you have high horizontal stress, it
ni ght help you avoid plug failure -- right? -- by hol di ng
the plug in?

It would clanp.

Clanmping it?

It could certainly clanp any structure, yes.

And if you have | ow horizontal stress or no horizonta
stress, that may induce plug failure; correct?

Wel I, you woul dn't have any cl anping effect fromthe stress.
It would pronmote plug failure to have | ow horizontal stress?
Vell, it wouldn't inpede the failure. | don't know that it
pronotes it, but it doesn't inpede it.

Wth [ ow horizontal stress or zero horizontal stress you'l

| ose the possibility of clanmping that m ght prevent a plug
failure; correct?

You | ose the confinenent, yes.
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Ckay. On the other hand, high horizontal stress can create
shear failure that can lead to coll apse or destruction of
the crown pillar; correct?

Dependi ng on the orientation and the nagnitudes.

So in either direction the extent of horizontal stress, the
magni tude of it and the direction of it is phenonenally

i nportant to understandi ng what m ght happen; correct?
That's one of the key paraneters in the design of the crown
pillar.

And as we sit here today with a mine pernit approved, we
have with respect locally to this Eagle m ne proposal zero
i nformati on about the direction or magnitude of horizontal
stress at the Eagle mne project; correct, sir?

That's correct.

And no plans to obtain that information other than to start
ni ning and hope that horizontal stress doesn't cause a
col | apse before you get to do sonme in situ stress anal ysis;

is that right?

MR. REICHEL: (bjection; lack of foundation and

argunmentative. The record clearly reflects that under the
terms of the permt the horizontal -- the in situ data
col l ection would occur before mine activity comrences.

MR WALLACE: I'Il withdrawit.

JUDCE PATTERSON:  Al'l right.

Let's |l ook at page 3. Now, you indicate what you' ve said
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before was the trigger for this second report:

"The National WIldlife Federation still had
concerns regarding the stability of the crown pillar
and destruction of the surface and groundwater";
correct?

That's correct.

Ckay. Did you learn that the MDEQ was al so concer ned?

| presuned there was concern

Was that reflected in your conversation with Joe Maki?
Wel I, you know, |I'm sure the DEQ was concerned. | don't
think there was any big di scussion regardi ng the concern
It was, would | carry out an anal ysis.

Did they tell you that they needed a rebuttal for the
record?

No, they did not.

Did they tell you that you had a free hand to go | ook at
what ever you needed to0?

| was sent materials.

And did you understand that what you were sent was what you
were to review?

That's correct.

And that was the assignnment?

My assignnent was to review the reports that were witten
and their eval uation.

Let's |l ook at page 4. Ckay. You learned in review ng the
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National WIldlife Federation anal yses that their concern
about the crown pillar was based on a nunber of factors;
correct?

That's what | perceived.

And the first was that the RVR val ues used in the

geot echni cal studies to characterize the rock mass in the
Eagl e Project mine were incorrect and over stated; right?
That's correct.

And you don't have any basis to disagree with that finding
by these -- by Dr. Bjornerud, Jack Parker, Stan Vitton, do
you?

Well, since | don't do -- | think there are some gray areas
there. But, you know --

But you woul dn't under oath say that you disagreed with
their conclusion that these --

This was their concl usions.

Ckay. Incorrect and over stated?

Their conclusions were that the data was incorrect and over
st at ed.

And you don't have a basis to disagree with that, do you
sir?

It was based on very linmted data, the data that they | ooked
at .

Well, let me ask you this: You think they have linited

data; right?
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Yes.
Were you surprised at what they were not able to get their
hands on for this? D d that surprise you?
It surprises ne at this point, yes.
Because you would think that in this process they would be
af forded access to all of the information that woul d be
useful for people like you and people |like themto nake a
full analysis, wouldn't you?

MR LEWS: bjection; foundation; relevance, your
Honor .

JUDGE PATTERSON: It's also argunentative. 1'I1
sustain the objection
Let's |l ook at nunmber 2. Their next factor is, "The proposed
stope backfilling will not achieve a tight fill status,
hence not provide support to the crown pillar.” Do you have
any basis to disagree with their analysis there?
In the sense that during the mining life you can certainly
achieve a tight backfill in the -- | nean, it's an
oper ati onal problem
Have you read anything in the mning plan that would satisfy
you that they would achieve tight fill?
There was nothing in the mning plan, the permt that |
have, that's nentioned. | don't believe they nmentioned
tight fill.

Third factor: "The permt did not take into account a
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pl ug-type failure such as occurred at the Athens m ne sone
23 miles away." And that's true; correct? The permt did
not --

That's true.

And finally, "In situ stress nmeasurenents were not carried
out in the exploration boreholes drilled at the site to
determ ne the horizontal stress.”

And that's also true.

And there was no overboring?

No, there was not hi ng.

There was no anal ysis of disking?

| don't know. Disking would be reported in drillers' |ogs,
but | doubt there was disking just fromsone of ny previous
coment s.

Let's nove to page 6 for a nonent, if we could. GCkay. D d
you end up with a reconmendati on of perhaps a better way to
backfill the mine than they were suggesting, sir?

| guess it wasn't a recommendation; it was just a statenent
of what was done in other mnes.

When you say it's an operational problemto cenment the
backfill sufficiently so that it stands up during mning,
what are you saying there?

In other words, if you want to blast against the fill, if
it's not sufficiently submitted, it's going to continue to

col | apse into the opening.
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So you put it in --

And you -- froman operational viewpoint, it has nothing to
do with stability; it has to do with the fact that you have
to muck all this (indicating) out and do sonething el se
before, you know, you can actually get the ore out. So, |
mean, it's an operational problem It's not -- this is not
a geotechni cal problem

You describe earlier some kind of ramthat could push back

backfill towards the back wall of a cavity; correct?

When you want a tight fill to the back.

But that doesn't necessarily help you fill up to a ceiling,
does it?

Yes. You fill tight to the ceiling.

By ramming it?
By ramming it, janming it, yes.

And then do you expect that there's going to be settlenent?

There certainly would be -- there may be sone settl enent
with tine. | don't really look at that kind of --
And vertically 600 feet of backfill, would you expect sone

settl ement ?

Certainly Dr. Vitton nentioned sonme figures of settlenent
which | have no basis for arguing against.

Yeah. | think he nentioned maybe a conservative estimate of
a settlement of 12 or nore feet; correct?

He didn't nmention -- | didn't hear himmention a figure.
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But you didn't have any di sagreenent with his testinony
about settlenment?
| have not |ooked into this. | don't have any opinion on
it.
Let's look quickly at page 7. First of all you note in the
third paragraph, "Vitton and Parker reported there were
fracture zones al ong intrusive boundaries which could
possibly act as a failure plan for the crown pillar";
correct?

MR. REICHEL: |Is the question just is that what
his report says?

MR WALLACE: Yes.
That's what the report says, yeah
And do you agree with that?
If the fracture planes intersect the crown pillar.
Well, didn't you understand themto say that they did?
Where they were plotted on the diagrans didn't show t hem
i ntersecting the orebody.
So do you know or do you have an opinion as to whether these
fracture zones intersect the orebody or not?
Sonme of themcertainly don't based on the descriptions of
the core | ogs.
And sone of themdo or might?
Sonme of them do over certain distances, | believe, or

they -- that's not clear either. It tal ks about
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i ntersecting the gabbro, but it doesn't nention
intersecting -- the description doesn't include ore zone.
What risks, if any, are posed by the |ineanent fromresol ved
EM studi es projecting a structure crossing the deposit at a
45 degree angl e?

MR LEWS: Objection to foundation.
Do you know what that is, sir?
|'ve seen lineanents fromEM studies all over the United
States over every mine. And the relevance to stability of
the mine is -- | haven't seen where it's, in general, been a
concern.
Ckay. Wiy did you note it in your report?
Par don?
Way did you note it in your report?

Wiy did | note it?

Yes.
It was a surface structure. | guess all | noted was it
wasn't identified by dianond drilling.

Now, this is sonething that, were it drilled into, could it
be identified by core drilling?

If it was a significant structure, | presune it would be
identified by dianond drilling.

And is this something you'd want to know about in that
there's a suggestion it exists?

| would think that the geol ogi sts woul d have | ooked at that
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since they're the ones that drew the |ineanent.

And have you seen any reflection in any report or study or
the mine application that this has been | ooked at by
geol ogi sts and eval uat ed?

| haven't seen anyt hi ng.

So you don't whether this poses a risk of collapse or not?
Don't have an idea.

And that can only be determ ned fromfurther study?
That's true.

And that study could be conducted through core drillings
pre-mni ng; correct?

| don't know if they could determine it fromthe drilling
t hey have now.

Is there any limtation that you' ve seen on obt ai ning
addi ti onal core sanples to further characterize sonething
like this structure?

| don't know of any linmtations. | don't know of any --
don't know what the -- what or if any geologic drilling is
being carried out.

At the end of that paragraph, "Dr. Bjornerud observed a
surface depression or |ineanment which she concl uded woul d
transnit water underground.” Do you see that?

Yes.

Ckay. Did you see the sane thing?

| didn't. | wasn't at the site.
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Q You don't have any basis to disagree with what she's saying
her e?

A | believe she showed a picture of a depression

Q And you don't have any basis to disagree that this m ght

transnit water underground?

A | have no basis for disagreenent.

Q The middl e of the second paragraph referring to the concerns
of Drs. Bjornerud, Vitton and Jack Parker, you say, "Their
concerns are real as any disruption of the surface or

groundwat er over the Eagle nine would have very serious

consequences." And to this day you agree with that, do you
not, sir?

A | think that's a truism

Q And you say:

"I share their concerns, and |I'm not pleased that
they're missing RVR data found and a few of the | ogged
core hol es were not pointed out and satisfactorily
expl ai ned by Col der."

And that remains true to this day, does it not, sir?

A That's true.
Q Now, in the third paragraph you say:
"It has not been established that the intrusive
net asedi nent contact is a highly fractured zone or that

this contact or inferred surface fracture zones wll be

wat er conduits to the crown pillar."
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You nmean it has not been established by the NW

prof essi onal s who have | ooked at this?

They' ve established in two or three locations that the
contact is fractured. W don't know that it's fractured
over the entire perineter or there's no evidence to indicate
that. | nean, there's been no evidence presented.

Was it suggested to you by anybody at the DEQ that it was
the obligation of Dr. Bjornerud and Jack Parker and Dr.
Vitton to establish any particul ar dangers here?

Wul d you repeat the question?

Yeah. WAs it suggested to you by anybody at the MDEQ t hat
it was the obligation of the NW experts to establish to
your satisfaction or sonebody el se's satisfaction a given
danger ?

No.

And you would think this is the obligation of Golder to
establish one way or the other; correct?

It's Colder's mine. No, excuse nme. |It's Kennecott's m ne.
Maybe it's the late hour, but I'mnot finding where
bel i eve you recomended paste fill, paste backfill. Do you
recal |l doing that?

| don't believe |I reconmended paste backfill.

Do you reconmmend paste backfill for this nine?

A problemw th paste backfill is it's usually associated

with tailings fromthe actual mlling of the ore. There's
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What is paste backfill?

Paste backfill is where you nix cenent with the mine
tailings fromthe nll with a certain -- what do they cal
this? -- size distribution, and it fornms a paste as opposed
to a regular sandfill. A cenented sandfill, it becones a
cenmented pastefill which generally doesn't -- it contains
the water. The cenent hydrates the water and it is
generally stiffer or stronger than a conventional backfill.
Stronger or stiffer than a conventional rockfill; correct?

There are sonme studies that show a cenented rockfill -- a

good cenented rockfill is the stiffest backfill that you can

have.

Can you nake paste backfill out of, you know, sone other
substance than tailings? Sand or whatever?

You'd have to -- because of the size distribution, you
need -- you need sone of this fine material to suppl enent.
Now, what people do is -- making paste backfills, they
actual ly supplenent the tailings with sand. But | don't --
you can al ways nmake a paste backfill. | just don't know

if -- where the supply of materials is that you woul d use.
Again, this is an operational problem

Your conclusion at the end of page 9, here you indicate:

"While the issues and concerns raised by the NW

through Vitton, Parker and Bjornerud are |egitimate,
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still recomend that the revised mning permt

application for KMEC be approved"; correct?
That's correct.
Ckay. Do you know whet her any nore data was gat hered, any
anal yses were done other than your |ooking at their report
and coming to the conclusions you' ve drawn here to address
the concerns that they've raised?
| have no idea.
Was any further work done by Gol der or Kennecott or anybody
el se after they put in their concerns that you thought were
| egiti mate concerns?
| have no idea.
Did you read anything submtted by Gol der or Kennecott that
suggested that after they raised their concerns about RWR
val ues, RQD s, everything they testified about, that they
went back to the drawing board and tried to address them
gathering nore data or doing nore anal ysis?
| have no idea.

MR. WALLACE: kay. Thank you, sir. | have

not hing further right now

MR HAYNES: Dr. Blake, ny nane is Jeff Haynes.

represent the National WIldlife Federation and the Yell ow
Dog Preserve. | have a few foll owup questions from M.

Wal | ace.
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Appendi x Cl1 of the mining application, let's go to page 26.
Dr. Blake, | believe in your testinony you stated that you
understand the mining to take place within the peridotite;
is that right?

| understand that it goes out into the wall rock in places.
| see. And we're | ooking at page 26 of Appendi x Cl, which
is a series of cross-sections of the orebody. You've seen
these before, haven't you?

Yes.

Yes. And if we're | ooking at 431530E, and that
cross-section is noted in the darker rectangle in the | owner
ri ght-hand portion of this figure, the orange color in this
cross-section says, "Massive sulfide." Do you see that?
Yes.

And if you look at the cross section it appears that the
nmassive sulfide, at least in this cross-section goes out
into the metasedi nents; correct?

That's what it shows.

Do you believe that?

| have no reason not to believe it.

And so if the massive sul fide goes out into the

net asedi nents here, it's not going to be in the peridotite;

correct?

944
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That's correct.

Al right. And so we would need to know boreholing -- or we
woul d need to know the structure of this geology here in
order to find out whether or not there would be any stress
or any deformation or any problemw th the crown pillar over
that section, wouldn't we, --

That's correct.

-- if the mine is going to proceed in that direction?
That's correct.

So the borehol es that you have reviewed in this matter that
nmay or may not intersect the crown pillar, we actually need
to know the geol ogy of the netasedi nents above this portion
of the orebody; correct?

That's correct.

And do you know of -- have you reviewed any of that data
yet ?
| haven't seen any data that | was -- referenced.

And | believe you testified, didn't you, Dr. Blake, that the
net asedi nents here are highly fractured?

| didn't testify that. | testified that in Dr. Bjornerud's

| ogs she mentioned in the borehol es that she | ogged in sone

i nstances she reported highly fractured netasedi nents.

Do you have any reason to disbelieve her |ogs?

She showed pictures. | have no reason to di spute her

characterization.
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And does that cause you sone concern about whether or not
there's going to be a problemwith mning into the highly
fractured netasedi ments?

Any mining in fractured ground obviously is a concern.

And woul d you agree that that would warrant further study of
the geology of the area to determine if this mne is going
to be safe and not coll apse?

It would be standard procedure, |'msure.

Now, again, still on page 26 of Appendix Cl, we have anot her
slide for 430500E. Do you see that slide?

Yes.

And | think the sane | egend applies here. Do you see the

| egend?

Yes.

And the analysis would apply to the massive sulfide that we
see in this slide that appears to be intruding into the

met asedi ments; correct?

That's correct.

Just so | understand, Dr. Blake, if -- by the way, you
expect Kennecott to m ne the massive sulfide that's shown
here, don't you?

| expect they'd mine everything they can. | nmean -- well,
that's what a nine nornally does.

Al right. And you would expect themto m ne the nassive

sulfide that's shown in this cross-section?
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| certainly do.

And so the crown pillar that we're going to be tal king about
it going to be over this portion of the massive sulfide, and
in fact, it appears, if we can generalize fromthis chart,
that the crown pillar is going to be very near to the
contact between the peridotite, which is the purple, and the
net asedi nents which are the green. |[|s that an accurate

st at enent ?

Wul d you repeat that?

Sure. Well, it mght be easier if |I just show you with the
| aser pointer.

Yeah, if you denonstrate it.

If we look at the massive sulfide on slide 431500 -- or the
cross-section 431500E, the massive sul fide appears to be
quite high here, but it also stretches out, and |I guess this
woul d be to the south into the netasedi nents; correct?
That's correct.

And so the crown pillar, if this is going to be mned, is
going to be right above that -- correct? -- right above the
sout hern edge of this massive sulfide?

It's going to be above that, yes.

Right? And if we -- if we look at this slide, it appears
that the crown pillar is going to be very near to the
intersection of the peridotite and the netasedi nents; true?

That's what shows on the slide.
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And so wouldn't it be prudent, then, to investigate the zone
bet ween t he netasedi ments and the peridotite that's going to
be above this portion of the mining area to deternine if
it's highly fractured?

| would presune that since all these holes are | ogged and
since the only holes nmentioned with discontinuities greater
than a neter were those holes listed in Table 4, that the
condition in the nmetasedi nents that are shown in these hol es
woul d al ready be known.

| see. Known by whon?

Whoever | ooks at the core.

| see. That woul d be Kennecott or Col der or --

Certainly Kennecott.

The applicant; right? You didn't |ook at those cores, did
you?

No, | didn't |ook at those cores.

Did you ask for then?

| didn't ask for the cores.

Why not ?

| asked for a few sanples of cores in the crown pillar.

And just so the record is clear on this, whomdid you ask
for the few sanples of the cores in the crown pillar?

In a conference call with DEQ Joe Maki, Kevin Beauchanp, |
believe it was either Jon Cherry or -- | believe it was Jon

Cherry, that | asked that | would Iike to see sone cores
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fromthe crown pillar.

And that was in May, you say? My of 2007?

In May of 2007.

Ckay. And fromwhomdid you receive the three core -- three
core photo groups?

| believe it was from-- it certainly was from Kennecott.

It wasn't from Col der?

No, it wasn't from Golder. Colder doesn't have the core.
And it wasn't from-- it wasn't from DEQ?

It wasn't fromDEQ | believe it was an enmail from soneone
from Kennecott.

Do you have that email with you today?

| don't have the email wth ne.

Do you have the core photos with you today?

No.

Where are they?

They' re on ny conputer in |daho.

| see. When you asked for the core photos and you got

three, were you at all curious about the other core photos?

| really -- | really wasn't. | certainly -- at that tinme |
certainly had no reason to think that these -- fromthe
photos of -- sanples that were shown and the geol ogic
docunent, | had no reason to believe that these were

anyt hing but three representative holes through the crown

pillar.
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So at the tine that you requested the sanple core photos,
what you deemed a representative sanple, you knew that there
were nany nore cores than the three that you got?

109 or whatever the nunber is.

And your job was to review this application for the DEQto
advi se the DEQ on geotechnical nmatters; correct?

That's correct.

And did it occur to you that you would like to |look at the
ot her 106 core photos that were out there and avail abl e
apparently?

| don't nornmally look at -- any mine | go to | wouldn't
normal |y ook at all the core data.

Ckay. But for mines you go to, you're tal king about nines
that are already working; correct?

That's correct.

Have you ever been asked to review data, as you were asked
here, for a mine that's been proposed only and is not
wor ki ng yet ?

I"mtrying to think. Ofhand | can't remenber review ng
core data for a mne that hasn't yet -- oh, | take that

back. Yes, | have -- well, no, | -- there's a project to

nm nd, a deep nickel orebody called Onaping Depth, and |I'm on
a commttee that's reviewing that. W haven't really | ooked
at cores. W've |looked at the representative orebody. And

the mne starts at about 7500 feet bel ow surface?

950
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Quite a bit deeper than this mine; correct?

Quite a bit deeper than this mne, certainly a high-stress
nne. The orebody is nore flat than -- the only thing --
interesting thing was just when we started to conme up with a
nmi ning plan, they had new core data, and the geonetry of the
or ebody changed conpl etel y.

| see. So for this project, Dr. Blake, this is the second
time in your professional career that you' ve been asked to
evaluate a mne before it's open; correct?

That's correct.

And it's inportant to you -- or it was inmportant to you,
wasn't it, to obtain all relevant information about the
proposed mine in order to advise the DEQ correct?

It was inportant to nme to have an understandi ng of the
characteristics of the orebody and particularly the
characteristics of the crown pillar

And you were to conduct an independent review -- correct? --
for the DEQ?

That's correct.

So did your independent review, then, require you to accept
at face value all of the information submtted by Gol der on
behal f of Kennecott for this project?

| didn't accept it at face value. | |ooked at the sum of
their RVR plots with 109 or however many --

Ch, you nean the nodeling of the RWVR plots?



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

o r» O r O

952

The nodeling of their RVR plots which showed RQ val ues

whi ch were consistent with what | presune would be the RQD s
of the cores that were sent to ne.

And the nodeling -- | don't want to confuse you here, Dr.

Bl ake, but the nodeling was in the geotechnical study,
Appendix C2; is that right? W can pull it up to refresh
your recollection, if you want.

That's all right. No, no. | presune it's in -- I'll take
your word that it's in --

Ckay.

It shows sone plans and sections of RQ@ val ues.

Ckay. And RWMR val ues; right?

RVR values. | think --

Let's go to C2. Actually, Dr. Blake, there is sonething in
C2 that | want to ask you about, so we'll go to it. Now,
Dr. Bl ake, we've had put on the screen page 13 of Appendi X
C2 to the pernit application. You spoke earlier about the
GoCAD nodel i ng. Do you renenber that?

Yes.

And explain for us what the GoCAD nodeling is.

Apparently it's a programthat takes the RMR drill core data
and displays it in either plan or section.

And you spoke earlier about structural features. Renenber
t hat ?

Yes.
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And tell us again what structural features are.

Structural features as defined in Table 4, | believe it was,
in C3 --

We'll get to that, but go ahead.

-- were described as, | believe, where cores had a
discontinuity of greater than one neter

Al'l right. 1In Appendix C2, the Eagle Project Geotechnica
Study dated April 2005 on page 13, if you |l ook at the second
par agraph of Section 3.8 which is on the screen, it says,
"Based on the information in the two Mcrosoft Access

dat abases, there have been other discrete structural
features identified in the Eagle deposit." Do you see that?
Yes.

You' ve read that, haven't you?

Uh- huh (affirmative).

"Yes"?

Yes.

It continues: "These discrete features have been stored in

a separate table of the database instead of being included

in the main database.” Do you see that?
Yes.
It continues: "A review of these discrete features

indicated that there are three types of structural features:
broken core zones, shear zones and fault gouge zones." Do

you see that?
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Yes.
I"mgoing to skip down now to the next paragraph. It says:
"These structural features identified during the
| oggi ng have not been incorporated into the GoCAD
nodel . The current data density is not sufficient to
interpolate these features.”" Do you see that?
Yes.

So fromthis it appears that, Dr. Bl ake, these discrete
features, these broken core zones, shear zones and fault
gouge zones were not put into the GoCAD nodel to come up
with the RVR val ues that Colder put in the back of this
report. Is that your understandi ng?

| guess this is inconsistent with the table that explains
the cores that were used in the GoCAD nodel

The C3 table; right? The table in C3, Table 4?

Yes; yeabh.

Can you explain the inconsistency for us?

| don't have an expl anation

Is it best practices to --

I think we --

Let ne finish. |Is it best professional practices to not

i ncorporate structural features such as broken core zones,
shear zones and fault gouge zones in a nodel that's going to
predi ct RVR s?

It certainly doesn't appear to be normal practice.
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O best practices?
O best practice.
Let's go to C3. Now, Dr. Blake, we now have put up on the
screen Appendi x C3, "Subsidence Analysis Report," --
Uh- huh (affirnmative).
-- or as it's titled on its cover page, "The Eagle Project
Addi ti onal Geotechnical Scope," dated February 2006, page 8,
Section 3.4.2, which is entitled "Crown Pillar Mjor
Structural Assessnent." |I'mgoing to go to the third
sentence of this paragraph which starts:
"The query of this table indicates that 40
i ndi vidual mmjor structural zones (a total of 183 were
recorded) were identified in 22 of the 26 drillholes
intersecting the crowmn pillar area.” Do you see that?

Uh- huh (affirmative).

"Yes"?

Yes.

So it appears that 26 of the drillholes -- and now we're
dealing with 109 -- intersection the crown pillar area;
correct?

That's correct.

And 40 nmjor structural zones of a total of 183, so
apparently there were 183 structural zones, sone of which
were najor and sone of which were not major. |Is that your

under st andi ng of what that says?
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My understanding is, as the -- zones with |engths greater
than one neter are listed in Table 4.

W'll get to that. |'mtalking about the sentences above
the table in this paragraph that tal k about 40 individua
nmaj or structural zones out of a total of 183. That sentence
doesn't Iimt the structural zones by any length, does it?
It doesn't appear to.

And do you think that would be inportant for your reviewto
| ook at the 40 nmajor structural zones out of a total of 1837
| would think the core certainly should have been | ooked at,
yes.

And you shoul d have | ooked at thenf?

That's correct.

Why didn't you?

| can say | didn't.

Wy didn't you, sir?

| don't have a good answer. | didn't consider |ooking at

t hem

Al'l right. For your independent review for the DEQ for this
proposed mne permt, you didn't consider |ooking at the
data that apparently was available to Golder for the 40
nmaj or structural zones out of 183 structural zones in the
avail abl e data for your independent review. You can't

expl ain that?

| guess in all the -- in all the core | look at there's
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al ways structural defects. There's always structure.
There's al ways broken core. There's always different zones.
The effect that these features nay have on stability, it may
have an effect and it may have no effect.

Vell, it's true, Dr. Blake, isn't it, that the GoCAD node
used by Golder to establish the RMR ratings used -- we
think used the data fromthe 109 borehol es; correct?

That's what it says.

Except that we know that they eliminated sone structura
features fromthe GoCAD nodel. W just found that out,
didn't we?

MR. REICHEL: Objection; lack of foundation.

MR HAYNES: Your Honor, | just went through this

with the witness in Exhibit C -- or appendi x C2.

JUDGE PATTERSON: 1'I1l overrule it.
That's what it says, but that's inconsistent what it says as
well in the previous table that describes where the RV\R s
were taken from
Al'l right. But have you seen any data as part of your
i ndependent review that suggests that these 40 indivi dua
maj or structural zones were included in the RVR cal cul ati ons
on which the Golder nodeling is based?
| only see what's witten in the --

And so your answer is "no"?

" n

My answer is "no.
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Now, this paragraph further says that, "Ten zones were
identified with length 1 neter or greater fromthe original
nmaj or structural table (i.e., tbl Myjor Structures) and these
have been listed in Table 4." And these are the nmgjor
structures that you were tal ki ng about earlier, Dr. Blake?
That's correct.

Al'l right. And the eight boreholes that are represented on
Table 4 are the sane eight boreholes that Dr. Bjornerud and
Dr. Vitton and Jack Parker |ooked at; correct?

That's correct.

Were you at all curious to | ook at these eight borehol es
when you saw that these were the najor structures in the
crown pillar area?

This is what | called and asked CGol der about.

Ch, | see. This conference call you spoke of before with
M. Maki and M. Cherry and M. -- is Dr. -- M. Beauchanp;
right?

Yes.

That conference call occurred after you read this table?

No, | believe that conference call occurred | ater.

Cccurred later. And you asked to see representative
corehol es and borehol es; right?

That's correct.

And the three that you got, as | recall, were from hol es 46,

54 and 104; correct?
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That's correct.

Those hol es don't appear on this table, do they?

They're not on this table.

And you consider themrepresentative; correct?

They appeared to be representative to me to agree with the

RVR s shown in the GoCAD nodel

| see. And you didn't ask to see the core photos for the

ei ght boreholes listed on Table 4; correct?

No, | didn't.

Let's look at Hole 62 -- excuse ne -- Hole ID 62. You see

the length of the feature here is 55 neters long. That's

about 160 or 170 feet, isn't it?
That's correct.
That's a pretty long structure, isn't it?

That is a big structure.

Weren't you at all curious about where that structure was in

the geol ogy here, what it intersected, what length it --

what depth it was, where it started, where it finished?

Weren't you interested in that?

| certainly had concern about it.

But you didn't ask to see these cores, did you,
concerned about it?

No, | didn"t. | --

And can you tell us why?

if you were

I don't really have a good explanation why | didn't.
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didn't presune that these particular holes were
representative of the other 100 hol es.
| see. So you asked for 3 holes -- you asked for
representative holes; you got 3. You didn't get the 8 that
showed maj or structures, and you considered the 3 that you
got to be representative of the other 109. |Is that what
you're telling us?

MR. REICHEL: (bjection; argunmentative.

MR. HAYNES: That's not argunentative. |'m asking
the witness why --

JUDGE PATTERSON: | overrule.

MR. HAYNES: Thank you
| guess that would be ny answer.
What ' s your answer again? |I'msorry. | didn't get an
answer to the question. You didn't pick the 8 borehol es
that had najor structures. You got 3 other boreholes, and
you consi der those representative of the 109 --
| didn't --
-- excuse ne -- of the other 98 that you didn't see as part
of your independent review?
| considered those -- the ones | had were representative of
the -- that was the crown pillar. | apparently overl ooked
t hi s.
You' ve testified, Dr. Blake, that you agreed with Dr.

Sai nsbury that a crown pillar of 87.5 neters thickness is
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thick enough to allow mning to start here; correct?
That's correct.

At the sane tinme, you've testified, haven't you, Dr. Bl ake,
that a crow pillar -- that you agreed with Dr. Sai nsbury
that a crow pillar of 57.5 neters thickness is not thick
enough; correct?

That's correct.

And this is based upon your reviewing Dr. Sainsbury's
reports; correct?

That's correct.

Three -- photos of three boreholes; correct?

Correct.

Revi ewi ng the application and its appendi ces; correct?
That's correct.

Not doi ng any i ndependent testing; correct?

That's correct.

Not going to the site; correct?

That's correct.

Not reviewing the drillers' |ogs; correct?

That's correct.

Wll, if a 57-1/2 meter crown pillar is not sufficient, what
about a 60-neter-thick crown pillar? Wuld that
sufficiently thick?

It wouldn't be sufficient unless the RVR were greater than

2.
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Oh, | see. So you'd want to rely -- the RVR or the factor
of safety?

The factor of safety. Excuse ne.

Thank you. So and the factor of safety, as we've |earned
thus far, is derived mathematically froma formnula that

i ncludes the RVR' s; correct?

That's correct.

Soif the RMRs are incorrect, the factor of safety

cal cul ation woul d al so be incorrect; true?

Yes. To sone extent, yes.

So in order for you to deternine whether a 57.5-neter-thick
crown pillar is potentially subject to failure and a
60-nmeter-thick crown pillar may or may not be potentially
subject to failure depends on this factor of safety

cal cul ation; correct?

That's correct.

And woul d that be true for a 65-neter-thick crown pillar?

It would be true for any thickness of crown pillar.

And so it would be true also -- it would also be true for a

87.5-neter-thick crown pillar, wouldn't it?

That's correct.

And you didn't do any of those cal cul ations; correct?
| don't do those cal cul ati ons.

And you didn't in this case either, did you?

No.
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the cal cul ations by Golder to cone up with an
87.5-thick-meter crown pillar are correct or not?

| have no way of knowi ng that.

Did you think it was inportant to i ndependent verify their
cal cul ations?

In nmy experience, an 87.5-neter crown pillar is a stable
pillar despite a few deficienci es.

Despite 183 structural zones, Dr. Bl ake?

In this case with the |ocations of these holes, they were
all on the periphery of the crown pillar -- the nmajority.
The majority of the deficiencies were in these broken zones
al ong the perineter of the di ke and the netasedi nents.

And that's inmportant, isn't it?

It's an inportant factor, yes.

So let me understand, Dr. Bl ake, when you in your reports
agreed with Dr. Sainsbury that an 87.5-neter-thick crown
pillar -- that's -- what? -- about 260, 270 feet give or

t ake?

Yeah, sonmewhere in that range.

-- that an 87.5-neter-thick crown pillar was stable -- would
be stable in this case, you based your concl usions on

| ooki ng at the photographs for three holes. That's the
entirety of your independent evaluation; correct?

That was ny review of the core | ogs, yes.
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But that was the entirety of your independent eval uation

O her than experience and | ooking at the stability in other
nines of crown pillars or any pillars of that magnitude.

So your opinion, Dr. Blake, is independent of any of the
geol ogy of this area; correct? It's based on your
experience at other m nes w thout considering the geol ogy of
this area.

When | | ook at the geology of this area, | consider the
geology within the peridotite to be normally relatively --
it's the strongest rock that we have.

Al right. And I'msorry if |I've asked this question

al ready, Dr. Blake. But your view of the ability of the
prototype -- the solid nature of the prototype is

i ndependent of any of the 98 boreholes that you didn't | ook
at; correct?

That's cl ear.

By the way, Dr. Blake, you testified that you consi dered the
rock in the three borehole sets of photos that you | ooked at
to be fair to good; correct?

That's correct.

And so you're basing your opinion on your view of the photos
fromthree cores and based on your experience that the rock
is fairly good in those three core holes; right?

Uh-huh (affirnmative).

n YeS" ?



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

o >» O >» O >

965

That's correct.

And from your designation of the rock as being fair to good,
you have then determ ned that an 87-1/2-meter crown pillar
is sufficient; correct?

That's correct.

Dr. Bl ake, we've discussed at sone |length today already the
reports by Dr. Sainsbury and his deposition. Do you recal
some of that testinony?

Yes.

Al right. Dr. Blae, | put up on the screen what is
Respondent's Proposed Exhibit 75, which is a technical

nmenor andum from Davi d Sai nsbury to Mahesh -- and |' m sorry.
| can't pronounce his nane -- Vidysager at MFG  Have you
seen this docunent before?

I'"'mnot sure that | have.

You were hired when? |In 2007; correct?

(No verbal response)

Just take a nonment to reviewit, Dr. Bl ake

Uh- huh (affirmative).

And I'mgoing to call your attention to the third paragraph
whi ch reads, "The proposed mine allows for m ne devel oprment
to begin while further field investigation and analysis are
conducted prior to mining above an el evation of 327.5
neters." Do you see that?

Yes.
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You're famliar with that recomrendati on, aren't you?
That's correct.

And that's the recomendati on fromDr. Sainsbury that you
endorsed and you, yourself reconmended that allows -- that
would allow a crown pillar thickness of 87.5 neters;
correct?

| agreed with Dr. Sainsbury.

Ckay. Dr. Blake, | have to do this the ol d-fashi oned way,
and | apol ogize. But | have from Dr. Sai nsbury's deposition
an e-mail that is dated Novenber 9, 2006. This is fromDr.
Sai nsbury's deposition. It was marked as Exhibit 11 in the
deposition, and this is one of several e-nails that he
produced when we deposed himlast year. |'ve marked it here
as Petitioner's Exhibit in the Part 632 case Exhibit 140.
This appears to be an e-mail, at |east the bottom half of
it, sent fromDavid Sai nsbury to Andre van As. Do you see
t hat ?

Yes.

And then the top part of the e-mail is the reply from Andre
van As back to David Sainsbury. Do you see that? That's
the top part.

Yes.

Al right. 1'd like to focus your attention on the bottom
part; that is, the e-mail from David Sai nsbury to Andre van

As. And I'd like to call your attention to what appears to
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be the third paragraph. |It's the fourth line down in the
body of the e-mail that says, "In nmy and the state's

opi nion, the rock nechanics issues of Eagle are going to be
a potential stunbling block for the project." Do you see

t hat ?

That's correct.

By the way, have you seen this e-mail before?

No.

Wul d you agree with that sentence?

It's certainly an issue. | nean --

So do you agree or disagree with the sentence?

| agree that it's an issue, yes.

And woul d you agree that would be a potential stunbling

bl ock?

It -- well, it is a potential stunmbling block

Now, the next paragraph, "The rock mechani cs were conducted
thus far, which forms the basis of the m ne permit
application is not defensible." Do you see that?

Yes.

Those words sound awfully famliar, don't they?

(No verbal response)

That is, weren't that -- weren't -- wasn't that same phrase
used by Dr. Sainsbury in his initial technical evaluation of
the project?

He did state that in his initial eval uation.
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date as the technical nenorandum Respondent's Proposed
Exhi bit 75; correct?
That's correct.
So the sanme day that Dr. Sainsbury wote to MFG and sent
this technical nmenorandum recomendi ng an 87.5-neter-thick
crown pillar -- the sane day he wites to M. Andre van As,
who apparently is at Ro Tinto -- and you understand R o
Tinto is the parent conpany of Kennecott?
That's correct.
Ckay. The sane day he wites to him saying that the
technical work -- or the rock * 5:38:25 work conducted thus
far, which fornms the basis of the mne permt application
is not defensible. Wuld you agree with himor not?
This is his opinion. | nean --
Do you agree with hinf

JUDGE PATTERSON: Counsel, what was the date of
the e-mai 1?2 | --

MR. HAYNES: Novenber 9th.

JUDGE PATTERSON: 9th. Ckay. | thought | heard

you say --

MR, HAYNES: |'msorry, your Honor. | have -- do

you need a copy?
JUDGE PATTERSON: No. But | thought | heard the

6t h.
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MR. HAYNES: No; Novenber 9th.

JUDCGE PATTERSON:  Ckay.

Well, Dr. Sainsbury is apparently speaking out of -- with
two tongues. In the one nmeno he -- in this nmeno he states
that the -- he states that an 87.5-nmeter crown pillar would
be stable.

Whi ch tongue woul d you believe?

| believe, frankly, that an 87.5-meter crown pillar would be
stable. I'm-- and | believe that the stability of any
further mning certainly needs to be proved as a result of

the proposed geot echni cal study underground.

Dr. Blake, 1'd like the record to be clear here. W've been
talking thus -- we've been talking thus far today about this
stope nmethod of mning, and you conpared it as -- you

testified that it's different than the nethod of mning at
the Athens mine. Do you recall that?

That's correct.

And woul d you describe again for the record the nethod of
m ning at the Athens m ne?

The Athens mne was stated to be a top-slicing mning

met hod.

And describe that for us --

Ina --

-- for those of us who aren't mners.

Ckay. In a top-slicing mning nmethod, you go down to the

969
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bottom part of the orebody, but you go -- you don't go to
the bottom of the orebody. You go to the upper limt of the
orebody, and you nine the back.

"The back" meani ng the roof?

"The back" meaning the roof. You go down underneath that
and take successive slices. And there is no support
provided to the back. The back is free to cave and did
cave.

And so in this --

It's a caving --

The top-slicing nmethod, you sliced off successive portions
goi ng up?

Goi ng down.

Ch, goi ng down?

Yes.

Ckay. And for the stope nethod that's proposed in this
nine, Dr. Blake, what is your understanding of how that wll
wor k?

You start at the bottom and you m ne successive roons and
panel s and then work your way up.

Al'l right. But for the blasting for each of these stopes

and for the successive roonms that you' re tal ki ng about,

where does the blasting occur? Do they drill holes, or do
they drill hol es down?
Drill hol es down; down.
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And then -- and when they drill holes down, do they extract

the ore by going down and pulling it out, or do they extract

the ore by letting the ore fall into a | ower chanber?
When -- you mine with an uppercut and an undercut. That's
how it's developed. You drill fromthe uppercut, and the

broken rock falls down. You mne this out fromthe

under cut .
So fromthe uppercut they drill the holes.
You drill the hol es down.

They bl ast that.

Load them blast them

And then they recover the ore fromthe undercut?

You recover the ore fromthe undercut.

And during this tine the portion of the stope that's above
the uppercut, is it going to be supported? 1Is it going to
be not supported; do you know?

In general it would be supported. It would be supported all
the way up.

And how would it be supported?

It would be supported with rock bolts, screen as required.
And it woul d depend on the geotechnical evaluation of the
ground conditions along that opening, the uppercut.

| see.

And because it's going to be 10 neters wide, it generally

woul d be supported with | ong rock bolts.
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That go vertically into the rock?

They go vertically into the rock

And as you understand it, Dr. Blake, the stope mning wll
take one stope and then | eave a secondary stope in place,
nove over to the next primary stope -- is that right? --
That's correct.

-- until the entire level is mned out and then nove up to
the next |evel after they backfill the primary stopes,
correct?

That's correct.

And so when all the primary stopes are mned out all the way
up to the successive levels of the mne, we have the prinmary
stopes filled with this cenmented rockfill; correct?

Cenmented rockfill and the primary stopes, right.

Ckay. And then, is it your understanding that Kennecott
woul d then nove in to the secondary stopes -- right? -- and
bl ast those in the sane nmethod in between the prinmary

st opes?

They' re mned using the sane net hod between --

And the blasting will occur within 5 neters of the primary
stope rockfill on either side or closer?
It's adjacent to it. | nean, the wall of the secondary

stope is the backfill.
Right. And so the blasting that occurs will occur no

further than 5 neters fromthe rockfill primary source;
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correct?
This is standard practice in panel mning. They have
controll ed blasting techniques, which nininize danmage to the
adj acent backfill, and the strength of the backfill is
desi gnhed such that it stands up.
| see. And --
That's -- that takes place all over the world.
And the backfill here, Dr. Blake, is going to be backfill
that's taken fromthe devel opment rock; correct?
That's their plan.
Do you have any reason to doubt that?
No.
And the devel oprnent rock is the netasedi ments; correct?
Presumabl y, vyes.
Yeah. And the devel opnent rock itself is acid formng,
isn'"t it, in the presence of air and water?

MR LEWS: bjection; foundation.
Do you know?
| don't know the conposition of the --
| see. So you aren't able to express an opinion, are you
Dr. Blake, as to whether or not the cenented rockfill here
is going to be conposed of rocks that are acid form ng?
No, | have no know edge of that.
Dr. Blake, you're aware, aren't you, that the blasting in

the secondary stopes is going to take place next to materi al
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that has a psi rating of 218 psi per the application; right?
That's what it states in --
Right. Do you believe that?
Do | believe that they're going to be blasting next to it?
Yes.
| have no reason to believe that they won't be blasting.
Al'l right. And have you perfornmed any independent anal ysis
of the effect of blasting next to the primary backfill
sl opes that have -- stopes that have a 218 psi? Do you have
any opinion as to whether or not the blasting will affect
the 218-psi backfill prinmary stopes?
| guess ny only opinion would be that there nust have been
some cal cul ati on done to suggest that the height of this
backfill would be stable and that it would resist the
effects of blasting.
But you don't have an i ndependent opinion as to whether or
not the backfill would be stable, do you?
| don't do backfill work, so I don't know that.
Ckay. Thank you.

MR HAYNES: Just as a matter of housekeeping, |
nove the adm ssion of Petitioner's Exhibit 140.

MR REICHEL: I'd like to see that, Counsel
again. Is it -- are you representing on the record this was
what exhibit to the --

MR HAYNES: It was -- it's Exhibit 11 to the
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Sai nsbury deposition, which was all the docunents that we
received at his deposition.

MR, REI CHEL: Ckay.

MR HAYNES: And it's one e-mail fromthat.

MR. REICHEL: | have what purports to be a copy of

Deposition Exhibit 11. It is not that docunent.

MR. HAYNES: Well, thank you for the

clarification. Let nme doubl e-check.

(Counsel reviews file)

MR. HAYNES: Your Honor, |'mlooking at page 163

of the Sainsbury deposition. Question by M. Wll ace:

"Dr. Sainsbury, have you | ocated next to your
property -- you have | ocated next to you a copy of
document s which |I understand to be your entire file
related to the Eagle M ne Project, which you have
brought in response to the subpoena, sir; is that
correct?

A.  That's correct.

Q Rather than going through it, because it's

extensive, what |'d like to do is to mark it as

t he next exhibit and --

MR, ETTINGER  VWich exhibit is that?

MR, HAYNES: 11.

MR, WALLACE: Mark it as Exhibit 11. And | guess

["1Il just ask you, during the lunch break a few m nutes ago,
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| asked you |I'd you'd go through, and you | ooked at each of
the docunents, did you not, sir?

A Yes.

Q And you're satisfied that this is an accurate

copy of the file materials you brought?

A Yes."

MR. HAYNES: So | understand that the -- that
Exhibit 11, which is attached to the deposition, is the
contract-of-services agreement. But the text is all of the
docunents that Dr. Sainsbury produced in his deposition. So
| apologize for the -- if there's a confusion there. But

it's at least in the -- marked as Exhibit 11.

MR REICHEL: Well, | think this issue is one that
needs to be reviewed further. Secondly, | think that
this -- there's no basis for introducing this into evidence

with this witness. He's testified he's never seen it
before. |If you want to offer this into evidence, | need to
review this matter further

MR. HAYNES: | don't have an objection to that,
your Honor.

JUDGE PATTERSON:  Ckay.

MR. HAYNES: | can certainly bring in the
Sai nsbury docunents next week, and we can | ook through it,
if we need to.

JUDGE PATTERSON: Yeabh. I think we need to at
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| east clarify what --

MR. HAYNES: And just as another matter of
housekeepi ng, no one's offered the Sai nsbury deposition into
evi dence yet, | don't think, and I'd do so now.

JUDGE PATTERSON: |Is that going to be used in lieu
of live testinony?

MR HAYNES: Yes. |It's a de bene esse deposition.
It's Petitioner's Exhibit 7.

JUDGE PATTERSON: Taken in Circuit Court; right?

MR, HAYNES: [|'msorry?

JUDGE PATTERSON: Taken in Crcuit Court?

MR. HAYNES: Taken through G rcuit Court
proceedi ngs, yes. That's Petitioner's Exhibit 7, DEQ
Exhi bit 96.

MR. REICHEL: Judge, | have no objection to the
deposition, but | do want to clarify the issue of the
contents of the exhibits.

JUDGE PATTERSON:  Yeah, | think we have to do
that. M. Lew s?

MR. HAYNES: Yeah, and I1'll do that.

MR LEWS: No objection to the deposition, your
Honor .

MR. HAYNES: And that includes all the exhibits
too, but we'll clarify that.

JUDGE PATTERSON: Ckay. All right. M. Haynes,
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Thank you.

with Dr. Bl ake today;

your Honor

MR, HAYNES:

JUDGE PATTERSON:

MR LEWS:

right?

Yes.

That's all | have for now, yes.

| assume we want to get done

JUDGE PATTERSON: How nuch redirect do you have?

MR RElI CHEL: |

have -- | can't tell you exactly.

JUDGE PATTERSON. Ckay. Well --

MR LEWS:

JUDGE PATTERSON:

an idea of timng.

m nut es or

BY VR LEWS:
Q Dr. Bl ake,
t echni cal

MR LEWS:

SO.

yes.

ask a few questions, if | my,

Sure. | was just trying to get

"Il try tolimt it to 15

JUDGE PATTERSON. Ckay.

MR LEWS:

(OFf the record)

do a switcheroo, your Honor.

CROSS- EXAM NATI ON

this is page 8 of the Golder July 7, 2006,

menor andum

It's Intervenor Nunber 24, part of

the mine pernit application.

| believe that woul d be what

you referred to as the third CGol der docunent that you had

| ooked at,

Dr.

Bl ake.

And |

wanted to | ook at this page

978
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with you in reference to a prior question in which | think
you indicated that you were not aware as to whether a
factor-of-safety anal ysis had been done for the permtted
crown pillar, the 87.5-nmeter crown pillar. And if you | ook
at the top of the page there, sir, it says there, does it
not, that -- starting with the second sentence,
"Probabilistic anal yses have therefore been conducted for
three different scenarios, one for a single-stope span of 17
neters"? And then it tal ks about a two-stope-span scenario
and a extrene scenario of a full, unsupported crown span of
68 neters. Do you see that, sir?

Yes.

I ndicates the results are shown on figure 1; correct?
That's correct.

And then it goes on to say in the first bullet point that,
"The crown pillar over a single-stope span for the inferred
rockmass conditions discussed above is inferred to exhibit
factors of safety of 4.6, 5.6 and 6.4 for crown thicknesses
of 57.5 meters, 87.5 nmeters and 117.5 meters respectively.
Do you see that, sir?

Yes.

After reading that do you believe that Golder did in fact do
a probabilistic analysis of the 87.5-neter crown pillar?

| thought | nentioned that they did a probabilistic

anal ysi s.
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Ckay. Now, while that's comng up, Dr. Blake, | wanted to
ask you some questions about sone earlier discussions about
these CGolder reports. And in particular, | think that
there's been sone inference through the testinony that
CGol der had, in effect, reconmmended different versions of a
final crown pillar thickness. So | want to | ook at the
Gol der reports and see what -- sone of the things they said
and see if you have a different understanding. This is
agai n Intervenor Exhibit Nunber 2. This is what we've been
referring to as the Col der Appendix C2, Dr. Blake. And I'd
like you to look at the | ast sentence in the | ast paragraph,
sir. Does it say there that, "A discussion on additional
crown pillar information requirenents and assessnent
reconmendati ons as the project received underground is
presented in Section 6.5"7

MR. HAYNES: |I'msorry. Counsel, which page of
this exhibit are we on?

MR LEWS: Page i, "Executive Summary."

MR. HAYNES: thank you
Do you see that sentence, Dr. Bl ake?
Yes.
Is that what it says?
That's what it says.
Now, this is a Section 6.5 that the Golder authors referred

toin the introduction to their report under, "Crown Pillar
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Di scussi on and Reconmendations.” Does it say there, Dr.
Bl ake t hat,

"The long-termstability of the crown pillar wll
be dependent on the followi ng paraneters: Rock mass
quality of the crown pre-mning and post-m ning, crown
pillar dinmensions and void size beneath crown pillar"?

Yes.
And does it not say continuing in that section that,

"I't will be required that additional rock nass
quality information be collected underground when
access becones available and the crown pillar stability
reassessed"?

Is that what it says, sir?
That's correct.
And in the next paragraph there does it say, Dr. Bl ake

"If the crown pillar is determi ned to be, quote,
"marginally stable,' end quote, (i.e., FOS between 1.0
and 2.0) or, quote, 'unstable, end quote, (i.e., FCS
less than 1.0), it will be critical that all the void
areas beneath the crown be filled with consolidated
material, i.e., cenented fill, when mining is
conpl ete"?

Yes.
"The m ni ng sequence shall also be designed such that a

m ni mal amount of stope area is open and bl ast damage
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beneath the crown is nmnimzed." 1s that what it says, sir?
That's what it says.

MR. HAYNES: Your Honor, perhaps we coul d have a
question here instead of just Counsel reading this docunent
into the record and having the witness say that that's what
the docunent says.

MR LEWS: |If M. Haynes had waited one nonent,
he woul d have heard a question, Your Honor.

MR. HAYNES: Thank you
And does this indicate, then, Dr. Blake, that in fact Col der
inits initial report Appendix C2 had not recommended any
final crown pillar height?

What you have presented certainly indicates that.

Next 1'mgoing to look at the next CGolder Report that you' ve
been tal king about, we've been tal king about, Dr. Bl ake
Again, on this subject, this inference that seens to be on
the table here that Gol der had nade sone reconmendations
prior to its final recomendation of an 87.5 neter crown --
and we'll go to Appendi x C3.

MR LEWS: Wen we get there at page 15, please.
And this is also in Intervenor Exhibit Nunber 2.

Now, Dr. Bl ake, again, we | ooked al ready at Appendi x C2.
That's one of the reports you reviewed. W're now | ooking
at Appendix C3. You recall, | believe, don't you, sir, that

in the final report that you | ooked at, the July 7, 2006,
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menor andum that Golder in fact recommended an 87.5 neter
crown pillar?
Yes.
Ckay. Now, this language | wanted to direct your attention
to. 1In their second report, Appendix C3, says, does it not,
t hat ,
"The KEMC nmine design will start mning at the
| ower | evels and progress upwards. Additional drill
information will be collected as the mining front
approaches the crown pillar area, which will all ow
better characterization of the rock nass quality of the
crown pillar and the top of bedrock el evation. As nore
i nformati on beconmes avail able, a further refinenent of
this crown pillar assessnent can be conpleted before
comenci ng devel opnent in the upper levels of the
m ne. "
Is that what it says?
Yes.
And would this also indicate to you, sir, that at this tinme
Gol der was not meking any final reconmendations for the
crown pillar thickness?
This inplies that.
MR LEWS: That's all | have.
MR, REICHEL: Would you keep that docunent up,

pl ease?
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REDI RECT EXAM NATI ON

BY MR REI CHEL:

Q

While we're waiting for that, Dr. Bl ake, when you were asked
on cross-exan nation about your views with respect to -- or
why you did not reconmend the collection of in situ stress
data fromsurface | ocati ons as has been suggested, so the
record is clear, is your -- the fact that you're not
reconmendi ng that in this instance, is that based upon the
expense of those procedures?

It's not based on the expense. It's --

What is it based on?

It's based on the reliability of getting data that is

consi stent.

In cross-examination it was also alluded to the fact that
you had worked for Kennecott before. Again, | touched on
this in direct, but I want the record to be very clear. In
doing the work that you did for the DEQ on this project --
well, first of all, | think you testified on direct

exam nation that you have not done any work for Kennecott or
any Kennecott conpany for in this decade; is that correct?
That's correct.

And in doing your work here, were you in any way influenced
by the fact that you had done work for that conpany before?
Not at all.

Were you in any way influenced by the possibility -- the
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hypot heti cal possibility you m ght be doing work for
Kennecott in the future?

No.

Now, you've made it clear, | believe, in your testinony and
your reports that there are certain issues including, for
exanple, the in situ stress nmeasurenents that sinply do

not -- are not available yet at this site; correct?

That's correct.

In maki ng recommendations to the DEQ on this project and in
form ng your professional judgnent as to whether or not this
proj ect should be allowed to proceed under certain
conditions, to what extent is that based upon your
expectation that as described in the permt additional data
will be collected subsurface before the actual m ning
begins? |Is that part of the basis for your reconmrendati on?
That is part of the basis for the recommendati on.

And to the extent that you've indicated that sonme additiona
data woul d be useful to evaluating the potential future
stability of the crown pillar and hydrol ogic conditions, is
it your recomendati on and expectation that such data could
be coll ected subsurface after devel opnent of the nine

begi ns?

Yes, that is ny recomendati on and opi ni on.

MR. REICHEL: Could you bring up C2 again pl ease,

specifically page five of that docunent of the text?
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Dr. Bl ake, again, you ve testified you' ve reviewed this
docunent for part of your work on this site. | want to
direct your attention to Table 1, which has the headi ng
"Borehol es Used in GoCAD Model." And this is in the C2
docunent; correct?
That's correct.
And | ooking at the left-hand colum, does that indicate or
does that identify boreholes for which RVRs were cal cul at ed
as part of the exercise that Golder did in this report?
It states that.
And did you understand in reviewi ng this docunent that
information fromthe |isted boreholes were in fact included
In the database and used in the GoCAD nodel ?
That's what this table indicates.
Simlarly --

MR, REICHEL: |If you could bring up Appendix C3 to
Table 1 in that docunent, please?
And again, Dr. Blake, this was anong the reports that you
reviewed as in this project; correct?
That's correct.
And in reviewing this report, did you understand based
upon -- did you derive any understanding a based upon your
review of this table as to which boreholes were used in the
GoCAD nodel ?

This indicates that all the boreholes from 04EA044 to
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O5EA109 says the RVR cal cul ated for entire hole.
And you were al so asked on cross-exam nation a series of
questions based upon statenments you had included in your
two -- or excuse nme -- in your Decenber 2007 report having
to do -- |I'm paraphrasing here -- but statenents relating to
your conment that you believe that issues raised by the NW
comments were things that you took seriously or words to
that effect. Do you recall that [ine of inquiry?
Yes.
To the extent that those comments raised issues that involve
the collection of additional site-specific data relative to
the potential stability of the crown pillar and hydrol ogic
condi tions, do you have an opinion as to whether or not
those kinds of data can be collected after they conmence in
situ after the commencenent of the devel opnment of the m ne
and through the course of the devel opnent?
Yes. | believe that can be carried out.
And again, is it in fact your recommendati on?
That is my recomendati on.

MR. REICHEL: | have nothing further. Thank you.

MR. WALLACE: |'mthrough, Your Honor.

MR, HAYNES: Your Honor, | know the hour is |ate,
but there's one --

JUDGE PATTERSON: But?

MR HAYNES: But and I know the w tness has been
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BY MR

o » O »r

on the stand for hours now. But there's one area that |
need to explore, if | could, that's been raised by sone of

M. Reichel's questions.

JUDGE PATTERSON: Yeah. | don't want to preclude

that. Go ahead.

RECROSS- EXAM NATI ON
HAYNES:
Dr. Blake, M. Reichel asked you just now and there's al so
been sone testinmony thus far fromyou in this case dealing
with the in situ nmeasurenents once the mning starts.
Yes.
O the mne starts to be devel oped; correct?
Correct.
And | haven't heard yet for the record what those in situ
nmeasur ement techniques are or will be. Can you explain
t hose for us?
| don't think -- | didn't reconmend a specific technique.
There are a nunber of different techniques. There's the
basically overcoring with something that's called the old
USBM cell. There's nore commonly -- that used to be the
standard. At the present tinme there is what's called a H
cell, which determ nes the three-dinmensional state of stress
from one overcore.
So the second one depends on overcoring?

They both depend -- everything depends on overcoring.
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Ch, | see. Ckay.

Yeah. It's all --

So the in situ stress measurenents you' re tal ki ng about that
woul d occur as the mine's being devel oped are derived from
overcoring?

They' re all derived fromovercoring, yes.

And the overcoring is, as you've described, a nethod

of taking a core -- a borehole and then drilling around it?
Stress relieving it and nmeasuring the response of the rock
that's been stress relieved and then relating that to the
stress.

Al right. And you say typically those in situ neasurenents
woul d occur as a mine is being developed -- correct? -- from
under gr ound?

Yes. Depending on the -- depending on the actual, say, the
stress problem Mst mnes have never done overcori ng.

Al right. But in this case, for this mne, that's the
recommended in situ --

That is the recommendati on because the stress in the crown
pillar is an issue.

Right. And so do you understand at what |evel the first
dianond drilling is going to occur when the nine is being
devel oped?

| believe it's the lower level, the | owest |evel

Al right. Wat about the 252 | evel ?
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In actual fact, the overcoring should be done at a nunber of
level s to deternmine the variation in horizontal stress with
dept h.

Fine. And what's the length of the overcoring borehol e that
is used?

You generally get at |east one dianmeter away fromthe

opening to renove the stress redistribution around the

opening to renove -- elimnate those effects.

So the overcoring -- well, I"'mnot tal king about the w dth
of the overcoring. |'mtalking about the |ength.

No; no.

The length is literally --
The Il ength depends on the cell that's used. Normally the H
cell is sonmething |like maybe ei ght inches.

So the overcore would go into the rock eight inches?

Well, you drill -- you drill -- first you drill a small hole
in the rock. And this hole would be if the opening is -- if
it's, say, a five meter opening, you would drill out, I|ike,

ten neters. And you would glue this cell into solid -- into

contact with the hole.

Right. So again, just so | get the physical picture of
this, if the opening that you're working fromis five neters
wi de, you would go into the rock ten neters?

Yes, to get away fromthe stress redistribution around

that --
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| see.

-- that opening.

And is it possible with this technique, the overcoring
technique, to go further than, say, ten neters?

Yes. You can go -- it's conmon to do, say, two or three
overcores in the same hole.

| see. Two or three |engths?

Yes. So, no. Yes. Wat you would do is if you started at
ten nmeters -- and when you cone in behind it, normally it's
with a six-inch hole. The initial hole is normally an

i nch-and- a-half hole, inch-and-a-half dianeter.

| see. So you have --

So then you cone in with the core barrel, which cores in and
you do the first overcore. And then that -- the gauge and
the core you break it off and take it off and you use the --
you' ve got sone electrical leads that tell you what the
deformation is and for all these conponents.

And you can overcore with successfully larger --

Again, well, you don't know. Then what you do next is

you put it in, say, at 10.- or at 12 meters or 14 meters.

So you would do two or three overcores in the same hole. So
then you cone back and do anot her six-inch overcore
extending fromten nmeters out to 14 neters.

And what's the maxi mum |l ength of such overcoring techniques?

I think some people have gone out probably, you know, in the
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20-, 30-neter zone, but this is not -- | don't -- | don't
know where it's been done at, say, |ong distances fromthe
hol e.

| thought you testified earlier that you heard of an
overcoring in a deep mine that went thousands of feet deep
Ch, the mne's thousands of feet deep.

Ch, | see. And the overcoring was 30 neters or so?

Well, the overcoring, yes, is normally just to get it beyond
the influents of the mning.

| see. And so the overcoring would occur in this case as

each stope is -- as each level of nmined; is that right?
It should be done on a nunber of levels. | don't
necessarily say that it has to be done every level. In

order to get this vertical variation with depth, you would
do it. In this case, if levels are a hundred feet, you
nmght do it every three | evels.

MR. HAYNES: Al right. GOkay. Thank you very
much, Dr. Blake. That's all.

JUDGE PATTERSON:  Anyt hi ng el se?

MR. REICHEL: | have nothing further. Thank you,
Doct or.

(Proceedi ngs adjourned at 6:22 p.m)
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