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BY MR

Lansi ng, M chi gan

Wednesday, April 30, 2008 - 8:36 a.m
JUDGE PATTERSON:  Good nor ni ng.

MR, HAYNES: Petitioner call Jack Parker.
JUDCGE PATTERSON:  Ckay.

REPORTER. Do you solemmly swear or affirmthe

testinony you're about to give will be the whole truth?
MR, PARKER: | do.
JACK PARKER

havi ng been called by the Petitioners and sworn:
DI RECT EXAM NATI ON

HAYNES:

M. Parker, would you say your nanme and spell your |ast name

for the record, please?

My name is Jack Parker, P-a-r-k-e-r.

M. Parker, where do you reside?

In a small village called Baltic, Mchigan, which is near
Hought on.

Near Houghton? Which county is that in?

Hought on County.

Thank you. And, M. Parker, could you give us a sunmary or
your education starting with your bachel or degrees?

That was at M chigan Tech. | took two bachelor's, one in
geol ogi ¢ engi neering and the other in mning engineering.

When did you receive those degrees?
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| forgot -- 1958, sonewhere in there.

And - -

JUDGE PATTERSON: M. Parker, could |

speak up a little bit?

THE W TNESS:

JUDGE PATTERSON:  Ckay.
M. Parker, you will have to speak up

to hear you, including our opponents sitting across the

ai sl e.

Now, what ?

It's not anplified. That's just for the -- the nicrophone

Not very much.

is for the court reporter's purpose.

Ch. Ckay.

M. Parker, what were your -- | may have asked this already,

but what were your degrees in?

M ni ng engi neering and geol ogi ¢ engi neeri ng.

And did you then take courses toward a nmaster's degree?

| did.

Did you receive a master's degree?

| did.

From wher e?

M chi gan Tech.

What year?

Around 1960, | think.

For your master's degree,

did you prepare a thesis?

ask you to

As best you can.

because we all
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| did.

What was the thesis on?

The title was, "The Sublacustrine CGeol ogy of Lake Superior."
And for the benefit of the Judge and the rest of us, what is
the -- generally what is the sublacustrine geol ogy of Lake
Superi or?

This is how it canme about: The Corps of Engi neers at that
time was doing a detail ed survey of the bottom of the | ake,
the eastern portion. And we were able to get ahold of that
information and so map the bottom of the | ake, and then ny
job was to interpret that topography in terns of geol ogy.
M. Parker, we've already had narked and adnitted your
resune, which is Plaintiff's (sic) Exhibit 124, and the

ot her details about your education are in your resume, are
they not?

Yes.

Now, during your career, have you studi ed the basic geol ogy
of the Upper Peninsula of M chigan?

Yes.

And have you studied or do you have experience with the
basi ¢ geol ogi cal processes that shaped the Upper Peninsul a?
Yes.

Wul d that include matters relating to the creation of rock
structures in the Upper Peninsul a?

Yes.
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Wuld it include matters relating to glacial activity in the
Upper Peni nsul a?

Yes.

And can you describe for us what in geologic terns is neant
by the word "di ke" or "dikes"?

In geology a di ke would nean an intrusion of nolten rock
into what we call country rock, other rock. Usually it
woul d be vertical. Usually it would be planar like this
(indicating). Usually it would be straight. Usually it

woul d be narrow.

And when you say "planar," you described with your hand what
that | ooked like. Could you describe it in words?

A flat plain standing on edge.

Thank you. Have you in your career studied dikes or
patterns of dikes in the Upper Peninsul a?

Yes.

Now, what in geologic terns is nmeant by the word "fault" or
the word -- or "faults"?

In geology a fault would be a plain where the rocks broke
and specifically on which there has been novenent.

Okay. And have you studied faults or patterns of faults in
the Upper Peni nsul a?

Yes.

Now, have you studied or do you have experience with mne

subsi dence?
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Yes.

And where do you have experience with this issue?

Well, the first seven years of nmy working life | was in
Engl and working at coal mines -- underground coal mnes
wher e surface subsi dence was of concern, and so one of ny
jobs was to neasure it.

And have you studi ed subsidence after you | eft England?
Yes.

And in what |ocations?

| worked for ten years at the Wite Pine Mne, and | was in
charge of what we called a rock mechani cs program and one
of our jobs was to nonitor subsidence of the surface.
Wiere is the Wiite Pine |ocated -- Wiite Pine Mne | ocated?
Excuse ne.

About 75 m | es west of Houghton.

In the Upper Peninsul a?

Yes.

What kind of a mine is the Wiite Pine M ne?

Basically copper with a little bit of silver, the copper
occurring as a copper sulfide.

Have you studied or do you have experience with |atera
stress fields in mnes?

Yes.

And where do you have that experience fronf

It started at Wiite Pine, where we had problens with it and
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did not recognize it initially, but then we |earned a | ot
about it at the Wite Pine M ne.

And what -- can you explain for the Court what a latera
stress field is?

Yes. For along tinme it was assuned that the weight of the
rocks pressing down on an underground m ne would exert a
vertical |oad, which is roughly equal to the weight of the
rocks. It was assuned for a long tine that that woul d
cause -- as you push downwards, there would be a tendency
for rocks to expand sideways, and that would exert a |esser
hori zontal pressure. Then we found there were nore stresses
t han that.

And what were those stresses that you found out?

Usual |y sonmewhat conplicated, but I think | heard it

descri bed best as a product of the history of the rock going
back billions of years. The rocks had been deforned severa
times, and sone of that stress which deforned them was

| ocked into the rock

And do the m ning processes then affect those -- the
stresses | ocked into the rocks?

It works both ways, yes.

And coul d you describe how it works both ways?

Well, if you nmake an opening in the rock structure in the
ground, you create concentrations of stress around that

openi ng. That changes the stress field, as we call it. And
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the existing stress field is sonetines high enough to crush
the rock. Sonetinmes it's just enough to hold the rock
toget her, and sonetines there is not enough of this

hori zontal pressure to hold the rock together

Have you studied or do you have experience with vertica
stress fields in mnes?

Yes.

And where did you study this or do you have experience with
vertical stress fields?

Ever ywhere.

In all of the mines that you' ve been in?

Yes.

Now, do you have experience with the designation of rock
properties?

Yes.

And where and when?

Do you want me to tell you how | do and how | don't pay nuch

attention to then?

We'll get to that.

We're concerned with them everywhere.

| see. And by "everywhere," you nean in m nes?

Yes.

Ckay. Do you have experience evaluating dianond drill rock
cores?

Yes.
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And how | ong have you had this -- when did you start working
with dianond drill rock cores?

About 60 years ago, 6-0.

And that was in England?

Yes.

And you've worked with dianond drill rock cores ever since?
O f and on, yes.

Have you eval uated m ning plans for various types of mnes?
Yes.

And how many, if you can give us an estinate?

Well, every time | work at the mine, which neans 4-, 500
different mnes; every tine we're concerned with those

t hi ngs.

And when you say 4- to 500 different kinds of mnes, what --
different mnes, what are the kinds of mnes that you're
tal king about? Are they underground nines and aboveground
m nes?

Most |y under gr ound.

And are the underground mnes for mning for a particul ar
metal or substance?

VWll, all kinds. | started off in coal mnes. Wen | cane
to Canada, | worked in copper, nickel, nmatter of fact, and
coal m nes and copper mnes and |inmestone nines and salt

ni nes and potash mnes and trona nines; many different

ki nds.
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M. Parker, do you have experience with drilling and
blasting in m nes?

Yes.

And where did you gain your experience in that area?

Wll, in the ol d-fashioned coal mnes, we could not use it,
of course. | got nost of the experience at Wite Pine,
where for awhile there | was training mners in the use of
expl osi ves.

And have you studied the effects of mining -- excuse ne --
of blasting in mnes on fish in nearby streans?

only in the literature.

And have you studied or do you have experience with
ventilation plans and the operation of ventilation systens
i n under ground ni nes?

Yes.

And descri be your experience for the Court.

Wel I, when you' re underground, of course you have to provide

fresh air. You have to exhaust the bad stuff. And that's
at every mne
Can you describe for us what is neant by a crown pillar?

I think that nost people would understand crown pillar as

bei ng that rock above the mine and bel ow the top of bedrock

And do you have -- have you studied or do you have
experience with evaluating crown pillars or studying crown

pillars?
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Yes.

And have you studied the question of crown pillar stability?
Yes, of course.

About how many times?

That's a concern, of course, in every mne

How is it a concern in every mne?

You don't want the roof to fall on top of you. In nost
cases -- in sone cases you do allow the roof to cone down
intentionally.

And what cases woul d those be?

When you wanted to recover all of the reserves, for exanple.
Have you studied or do you have experience with the question
of water influx into underground m nes?

Yes.

And where have you studied that, or where is your
experience?

Well, it's -- again, it's a concern in all mnes. 1In salt

nm nes, of course, it's a very bad thing, 'cause it dissolves
the salt in the roof and the floor and the pillars. |In sone
mnes it's a nuisance. |In sone nmnes it's a problem because
you have to punp it and di spose of it, and then sone m nes
are flooded by too nmuch water

Have you studied or do you have experience with case studies
of mning operations in the Upper Peninsul a?

Yes.
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And coul d you descri be your experience in that regard?

Wll, | had about ten years' experience at White Pine. That
was the best, of course. That was an education. And then,
as a matter of course, you look into all the old mning
history. You can find -- see how t hey behaved.

And why woul d you ook into the old mning operations to see
how t hey behaved?

Because | think that's the best way to | earn, from
experience. You're dealing with reality then

Do those case histories of prior mines deal with issues of
subsi dence?

Soneti nes, yes.

Do they deal with issues of stress anal ysis?

Not very much information is available on mnes in the UP
concerning stress anal ysi s.

But you're faniliar with that information?

Yes.

And do those case histories also deal with mne safety?
Natural ly, yes.

And by "mne safety," what do you nean?

You have to protect the mne and all the people who are in
it or near it.

About how | ong, M. Parker, have you been working in or

around m nes?

1946 is when | started.
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So that woul d be about --

A long tine.

-- 66 years -- no -- 62 years. M math is wong. 62 years;
is that right?

60- sone years, yes; yes.

Ckay. And can you estimate for us the nunber of tines that
you have studi ed or hel ped sol ve problens for mnes?

Soneti nes, of course, you go back to the same m ne nmany
times; right? To answer your question, that would be

t housands but at hundreds of different m nes.

M. Parker, have you desi gned underground m ni ng net hods and
| ayout s?

Yes.

And what areas of nine design do you have experience in?
Well, first of all, the coal mning and then ten years of
experience at Wiite Pine, which was not unlike a coal mne
in that the ore was w despread |like a blanket -- a think

bl anket, nore or less horizontal. And then -- when | got
into what people call consulting, then it was in a variety
of m nes, including hard rock m nes.

And what kind of mning occurs at hard rock mnes? | nean
what is being nmined there at hard rock m nes?

General Iy speaking, coal is considered to be soft rock

Salt might be -- the other salt such as trona potash woul d

be soft, soft in the sense that you can cut themwth
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machi nery. They behave differently fromthe other rocks,
whi ch have to be drilled and blasted. Then we start to talk
about hard rock nmining. They behave quite differently.

And does hard rock mining typically involve nining for
nmet al s?

Usual Iy, yes.

Have you studied or do you have experience with mne safety
i ssues in general?

Yes.

And coul d you descri be your experience for the Judge and for
us?

Wel I, everything we did, of course, was concerned with
safety. You have to design the mne so that it does not
col | apse before you want it to. You have to design it so
that nobody gets hurt by drilling and by bl asting, by
transportation, by poor ventilation; all of those things.
Have you taught seminars dealing with m ning at coll eges or
uni versities?

Yes.

And in what subjects?

At M chigan Tech it was concerned with mning directly. It
was rock nechanics and rock fragnentation.

And describe for us what you nean by "rock mechanics."
Peopl e define that in several different ways but, because of

the kind of work that |1've been involved in in the |ast 30
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or 40 years, | call it -- | define it this way: It's an
under st andi ng of rock properties and rock behavi or and what
to do about it.

When you say "rock behavior," can you el aborate a little
bit?

Rocks deformin different ways. Soft rocks like coal, salt
tend to squeeze, tend to actually flow, if | can use that
words -- flow very slowy as ice flows. Sonetinmes it breaks
violently -- suddenly and violently in a bursting fashion,
someti mes unpredictably. Sonetinmes you can predict a |long
time ahead of tinme -- days or years ahead of tinme when that
ceiling is going to fall down. Sonetinmes you can't. That's
behavi or.

And what do you nmean by "rock fragnmentation"?
"Fragnentation"” is breaking it into pieces, and there, of
course, are nmany ways to do it. You can do it mechanically
with a hanmrer or with expl osives or with a machine. W can
cut it, drill it. Those are different nodes of
fragment ati on.

Have you given seminars to the mning industry?

Yes.

About how many tinmes, if you can estimate for the Judge?
Dozens.

And what topics did those sem nars cover?

For about ten years | gave an annual sem nar at Wite Pine
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and took advantage of the workings. | have to show people
the real thing. And that was called "Practical Rock
Mechanics for Mners."

Have you given any other seminars to industry?

Yes.

And what topics?

Well, 1've been asked to go and talk to the people at
specific mnes -- a coal mne, a salt mne, |inestone mne
and that sort of thing -- applying this practical rock
nmechanics to their particular environment.

Have you taught courses at the college |evel ?

Yes.

In what fields?

The first were geonorphol ogy.

And what is geonorphol ogy?

"Geo" neaning "earth" and "norphol ogy" shape. You study
geonor phol ogy so that you can | ook at the topography as you
drive by it or walk over it and can pretty well interpret
what you're wal king on; what's there and how it got there,
how it got that shape. You interpret the shape of the
rocks.

And what other courses have you taught?

d aci al geol ogy.

What is gl acial geol ogy?

A study of how the glaciers -- the continental glaciers, in
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particul ar, have affected the topography, especially in the
G eat Lakes region.

And what other courses have you taught?

At a college level?

Yes, a college |level.

Rock mechani cs and rock fragmentation

Whi ch you' ve al ready descri bed?

Yes.

Have you published any papers dealing with rock nmechanics
and mine stability?

A dozen or so.

And are some of those papers listed in your resune?

Yes.

And have you published any books dealing with rock

mechani cs?

Engi neering Mning Journal. EMI it's called. | published a
series of five articles, one a nonth, and then they
reprinted them and bound them as a soft-cover book and sold
t hem

And what was the title of the book?

Practical Rock Mechanics for Mners.

Have you published any papers dealing with nmine pillar

desi gn?

Yes.

Are those papers listed in your resune?
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Yes.
And are your other publications that you have listed in your
resune?
Wul d you say that question again, please?
Sure. Any other papers that you may have published, are
they listed in your resune?
Techni cal papers, yes.
Have you testified as an expert in court or admnistrative
proceedi ngs?
Yes.
About how many times?
Ten or a dozen
And were you called in those proceedi ngs by industry or by
governnment or by others?
Mostly by industry.

MR, HAYNES: Your Honor, at this time | nove to
qualify M. Parker as an expert in the fields of geol ogy,
geol ogy of the Upper Peninsula, rock nechanics, nmne design,

m ning practices and m ne safety.

MR LEWS: |It's not necessary to nove to qualify
the witness. I'mnot willing to nmake a bl anket stipul ation
as to his qualifications in those particular areas. | would

suggest that, as questions cone up as appropriate in those
particul ar areas, | would reserve foundati on objections

until that time, your Honor.
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MR. REICHEL: | have no objection to the w tness'
qualifications certainly in geol ogy, geology of the Upper
Peni nsul a and rock nechanics. Counsel, | didn't hear the
remaining fields. There was --

MR. HAYNES: | nmay have gone too fast; nine
design, mning practices and mne safety.

MR REICHEL: Well, | think the -- there's a
foundation that the wtness has sone specialized know edge
clearly in each of those areas.

MR. HAYNES: Before we nmove on, I'mgoing to give
the witness a bottle of water since the rest of us have one.
Is it Superior water?

I hope so. Can't vouch for the bottle.

Thank you. It says it's been purified.

M. Parker, what kind of approach do you take to m ning and
geol ogi cal problens; that is, is your approach ainmed nore
toward conputer nodeling or toward the practical side of the
nne -- of mning, or is there some other approach?

Wen | first started in rock mechanics, we had to | ean
heavily on the work done by the U S. Bureau of M nes and
their publications. I'mtelling you this so you understand
how | canme to be where | am

That's fine.

That was nostly theoretical work. | think nost of it was

done by mat hemati ci ans and physicists who were | ooking for a
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way to apply their skills to the mining industry. And it
wor ked out that way, and they had to nake certain
assunptions about rocks, as if rocks m ght behave in the
same way as steel and concrete and other predictable
materials. And that didn't sit very well with ne, because |
coul d see that those rocks were not |ike steel or concrete.
They're vastly different. And so | had to do that work with
tongue-in-cheek, so to speak. And | watched ot her people
working in this field and publish and teach, and they woul d
usual ly have a circular notion here like this: You teach
and you learn, and then you go back and you teach, and the
same old stuff was repeated over and over again. And when
we at White Pine got into a Wiite -- a rock mechanics
program we found that that was all wong.

That what was all w ong?

The way that this rock mechanics stuff was being taught. W
were taught, for exanple -- I'll give you an exanple -- that
the roof in amne in aroomor something like this

under ground woul d behave |i ke a beam and the beam woul d sag
under its own wei ght or perhaps under a superinposed | oad,
and it would eventually fail in tension down the mddle. It
would go like this (indicating); crack in tension. And from
that they did -- the signs would say that the narrower this
roomwas, the nore stable it would be, and the wider -- and

wi der you made it, the nore likely it would be -- to becone
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unst abl e.

And we found that that's not true. And, you know,
very soon it becane obvious that, if you try -- if you're
desi gni ng a beam and you've got -- going to pretend that it
will eventually fail intentionally, you say, "That doesn't
make sense, because this rock already has cracks in it."

Nat ural rock has natural cracks init, and it -- the rock
mass itself has no tensile strength.

What do you nmean by "tensile strength"?

Resistance to pull apart. The cracks are already init, so
that beamtype design was all wong for us. | nmean, we
tried it for a fewyears, and it didn't work, so we had to

| ook for other reasons why the roof was stable or unstable,
and that's when we got into this lateral stress situation
And what do you nmean by "lateral stress situation"?

"Il give you an exanple. W were at a depth in one part of
the m ne of about 1,000 feet bel ow surface, and we had to
drive five parallel roonms -- headings, we call them --

strai ght east to devel op another piece of ground for m ning.
And the roof kept failing in those headings, which were 28
feet wide; had a lot of trouble with the roof; had to keep
patching it up and going back and patching it again, and it
would fall and patch it again, and it wasn't working. So we
did what the book recommended and nade them narrower.

Instead of 28, we went to 24, and that didn't help. And we
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made anot her nove to go as narrow as the m ning equi prent
woul d allow us to go, which was 18 feet, and the situation
got much worse. W were doi ng what the book says. It
shoul d get better, but it got worse.

And about the same time a seminar was offered at
Queens University in Kingston, Ontario, on |lateral stresses.
And those people were tal king nostly about their experience,
which is good in the uraniummnes and Elliot Lake area of
Ontario. And | was |ucky enough to be sent there, and it
was just as if sonmebody had turned a light on inside here
(indicating). They tal ked about these horizontal stresses,
whi ch they had neasured in a crude fashion. Then they found
that, instead of the vertical stress being the weight of the
rock, that's okay.

But instead of this horizontal stress being a
third or a half of that value, there's nuch, nmuch higher
The horizontal stresses in Elliot Lake were very, very high
i ke, thousands of pounds per square inch, not 500. And
they varied in direction. They varied in magnitude, and
they varied in direction. There was not a constant even in
this one group of mnes. And as | sat and listened to that,
| said, "This is just what we're seeing at Wiite Pine. |'ve
got to get back and try sonme of these things." And they
were able to overcone or at |east control those horizonta

stresses by, for exanple, nmaking the roons nmuch wi der -- not
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narrower but w der, which was goi ng agai nst the book
Counterintuitive?

Yes, initially. But when you stop and think about it and
when you stop to look at sonme of the old-tiners, you

found -- they find that they did it after awhile
intuitively. They found that the narrow roons didn't work,
and so they went w der w thout having a theory, w thout

tal ki ng about horizontal stresses. They just found it

wor ked t hat way.

So can you tell us why, then, you take the nore practical
approach than the theoretical approach?

Because it works.

And woul d you describe the basic principles of your
practical approach, your creed, if you wll?

Yes. | likeit, and | use it in all the sem nars and
courses. it canme froma professor who taught geol ogy, and
he worked on the side for Ceveland-Cliffs Iron Mning, and
he taught us this approach to nining problens or geol ogic
problens. There are four steps. The first step was to
observe, which for himand now for nme, neans, "CGo take a

| ook. Don't try and solve the problemw thout first |ooking
at it. First go look and learn all you can about it while
you're on the job. Talk to the people. Talk to miners in
particul ar, because they're spent their lives working wth

that rock. Don't worry too nuch about the textbook. Go
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there and take a | ook and see what's really there. Fill
your head with as nmuch of that information as you can.

Then the second step would be to analyze it. No.
I"'msorry. The second step would be to neasure. If -- sone
crude neasurenents -- at |east sone crude neasurenments. And
so, for exanple, Wiite Pine, we were faced with probl ens
like this following reports that the conditions are
deteriorating in a certain part of the mne, and it seens
that the supports are falling apart, and your roof is comng
down and cracking. So you go look at it, and you ask
yourself, "Is this really a problen? 1Is it ongoing? At
what rate is it noving?"

And the sinplest approach that we had to start
with was to take a stick -- a wooden stick and cut it to
length and jamit in between the ceiling and the floor of
the mne opening so it's tight and then conme back next week,
next nonth, next year and observe how nuch it had bowed.

And we got sone pretty good phot ographs of peopl e standing
besi de bowed sticks like this. Qoviously the roof had cone
down inches, and fromthere we got a little nore precise.
We're not worried about great precision, but w thout rnuch
trouble we coul d neasure the convergence, as we called it,
the coming together of roof and floor, to the nearest

t housandt h of an inch.

And you plot that on a graph, and you can see, if
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the graph is horizontal, a line like that (indicating); no
novenent, probably not a problem not at this tinme anyway.
But if it does start to nove off of that horizontal |ine
like this, you are forewarned sonething is going on even if
you can't tell it by eyeball.

What ot her portions of your creed are there?

Well, okay. That was start of nmeasuring. W do a |ot
further with that. Once you' ve got some neasurenents, then
you can start to analyze if you're sure that it is noving,
for exanple, and at what rate. That's the third step. And
once you' ve done enough of this, you have a groundi ng on
whi ch you can design. And | say, unfortunately, a |ot of
the nodeling work, a lot of the theoretical work, it's okay.
| don't mind if people doit, but I wouldn't want to pay for
it, because it is founded on assunptions, not on the
observations, not on the neasurements. O if there are
neasuremnments, they're not necessarily representative. So |
like the practical approach based on those four steps.

M. Parker, what, in your view, is the best way to eval uate
sonmeone el se's work dealing with geol ogical issues?

If | haven't already done it, I'd go take a | ook at what
they' re tal ki ng about; observe.

And by "observe," what do you nean? Does that include

| ooki ng at the rocks?

If it's a rock problem that's essential that you know what



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

o » O »r

>

304

you're tal king about. W go further than |looking at it.
You kick it. You hit it with a hammer. You lick it to see
what it tastes like. You sniff it. You use all the senses
you have to try to evaluate it.

In the absence of being able to do all of those physical
touchi ngs or observations of the rock, are photographs --
can phot ographs be used as a substitute for sone of that
eval uati on?

If they're good photographs, preferably in color, preferably
clear, close-up, they can be very hel pful, but they don't
give you all the answers.

M. Parker, for your assignment in this matter, have you
revi ewed any technical reports that acconpani ed the nining
appl i cati on prepared by Kennecott Eagle M nerals Conmpany?
Yes.

And what technical reports were they?

If you have a list, I'll tell you "yes" or "no.
Al right. D d you reviewthe Appendix ClL to the
application, --

| did.

-- which is entitled, "The Geol ogy of Eagl e-Ni ckel Copper
Deposit" --

Yes.

-- prepared by Rossell and Coonbs?

Yes.
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MR. HAYNES: And for the Court's benefit, the
itenms that |1'm going through are part of the application,
and we' Il supply exhibit nunbers | ater when we get all of
those things sorted out.

M. Parker, did you review Appendix C2 to the application
entitled, "Eagle Project Geotechnical Study" prepared by
Gol der Associ ates dated April 20057

Yes.

Did you review Appendi x C3 | abel ed, "Eagle Project
Addi ti onal Geotechnical Scope" dated February 20067

Yes.

Did you review the technical nenorandum from Gol der

Associ ates to David Sainsbury regarding the clarification
of -- on RWR classification systens dated April 20067

Yes.

Did you review the Gol der Associ ates geotechni cal nenorandum

dated July 7, 20067

| can't renenber the date on it, but I did -- | think
reviewed all that were avail abl e.

And did you review two reports prepared by David Sai nsbury?
| thought there were four

Did you review those reports?

Yes.

And have you reviewed a docunent that has been listed as

Kennecott Exhibit 592, which is -- if | can have that, 1"l
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give you the title. This is entitled, "A Report on the
Eval uati on of Possible Hydraulic Conductivity Changes Due to
M ni ng-1 nduced Stress Effects Eagle Deposit Crown Pillar"
prepared by Gol der Associ at es.
Yes.
Now, M. Parker, based on your know edge and experience of
the Upper Peninsula geology, |1'd |ike you to describe how
the orebody that is the subject matter of this hearing got
where it is and in relation to other selected mnes. And |
put up on the screen a figure frompage 7 of Appendi x Cl1 of
the application. And if -- this -- | think this shows the
M d-Anerica Drift -- excuse ne -- Md-America Rift and the
regi onal geology. Could you approach the screen and with a
poi nter give us an explanation of what the various features
are on this chart?
Yes.
And you'll have to speak up again, because the m crophone is
pl aced there.

MR. LEWS: Excuse ne, if | could, M. Haynes.
Could we have a reference to exhibit nunmber and page nunber
for this, please?

MR. HAYNES: Again, this is Exhibit -- this is
Appendi x Cl, so this is one of the unnunbered parts of the
application. W'Il have to fill this in.

MR LEWS: isit listed as an exhibit?
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HAYNES: It's part of the application.
LEWS: Is it listed as an exhibit?

HAYNES: |s what --

3 3 3

and a page, if | might have one.
MR HAYNES: |It's MDEQ 26.

MR. LEWS: Thank you, sir.

MR HAYNES: It's one of those exhibits that we're

going to provide the nunbers for after we get all the stuff
sorted out.

M. Parker, --

Yes.

-- could you explain what's on this figure?

This is a geologic map of the Lake Superior region, this

(i ndicating) being Lake Superior. This is the area of
interest in Yellow Dog Plains in particular. The genera
idea here is that there was at one tinme a great rift in the
earth's crust, which starts down here somewhere in Texas and
comes up around here and then goes back down this way like a
great rift.

M. Parker, for the record; that is, when we get a
transcript; when you say "here and goes down there," |'d
like you to describe on the figure what it is you're talking
about and descri be where you're pointing.

Well, starting down here in Texas, | believe this rift is

LEWS: | just want a reference to the record
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supposed to cone up through the western arm of Lake
Superior, to curve around and go down south in this

(indicating) general area.

And by "this general area," do you nean, |ike, M chigan?
More or |ess, yes.

Ckay.

W're interested in this rift because of a break -- a great
break in the earth's crust -- between two plates of the
earth's crust when they were shifting around a billion years
or so ago, so they tell ne. And ninerals -- valuable

nmnerals canme up fromdeep in the earth's crust and gave us
nmi neral deposits here (indicating) in copper country, native
copper in the area of Wite Pine, here iron, up here right
now copper, nickel, platinum

And where you say "up here," are you pointing to around --
M nnesot a.

Ckay. Thank you.

And several copper and gold deposits here, gold up in
Ontario; lots of valuable nmetallic deposits.

And were there such deposits in the Yellow Dog Pl ains as
wel | ?

Ri ght here (indicating). These were found nore recently,
yes.

Al right.

MR HAYNES: Could we then go to Departnment
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Exhi bit 26, Appendi x Cl, page 137
M. Parker, this is another figure from Appendi x C1,
prepared by -- on behalf of Kennecott. And what does this
figure show from a geol ogi cal standpoint?
Wel |, geonorphol ogy shows that up he and to the north and
east of this line there's a deposit of sand and nostly
gravel that the glaciers, when they came down fromthe
north, left inthis area. And here, to the south of this
plain -- the Yellow Dog Plains, a flat area, are the hills,
nmount ai ns -- Huron Muntains, ancient rocks. The sand that
washed out of that gravel was deposited here in a relatively
flat plain -- first of all, a clay layer and then sand on
top of it; relatively flat. Underneath that sand, hidden in
nost pl aces but traceabl e by geophysical nethods, are these
di kes, planar deposits, alnost vertical like this, like
this, which go for mles across country here.

I think that they are indicative of stresses in

the earth's crust a long, long tine ago, which were tensile

as if -- like ny fingers, as if this area had been heaved up
and, in being heaved up, was doned sonewhat, | like to say.
O "arched" would be a better word -- arched -- and

separated as ny fingers are separating here as the earth's
crust was stretched on top of that arch. And then these
di kes were allowed to cone up through the weakened zones,

and they are oriented just about east/west.
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Does this figure show any faults in geologic terns?

It does.

Coul d you point those out for us?

This one. These are fault finds interpreted from
aeronagneti c neasurenents.

And the lines that you're pointing to trend in what
direction?

Nort hwesterly.

And do those dikes -- excuse nme -- those faults go across
the di ke -- the dikes?

In nost places they cross themlike this. In a few places
they displaced themas is apparently being displaced on the
fault here.

And when you say "the displaced fault" -- "the displaced
di ke," you're tal king about the portion of the figure that's
in the upper center portion?

Yes.

Ri ght there?

Yes.

Are there any other geologic figures of interest or
significance in this figure?

Yes.

Coul d you point those out for us?

Yes. In one place, which we call the Eagle Rock, sone of

this intrusive material, in the dike form but a bigger --
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sort of blob, poked up probably follow ng one of these dikes
out of these faults and forned what we call Eagl e Rock.
It's a type of rock which has intruded, and it canme from
great depth, and it just happens to have these val uabl e
mnerals init.

M. Parker, when you say "intruded," could you explain that
for us, please?

| could do that better with the next figure when we're done
with this.

Ckay. Thank you. M. Parker, by the way, have you visited
the area around Eagl e Rock?

Yes.

Have you | ooked at Eagl e Rock?

Yes.

Have you done all of those physical things that you tal ked
about; chipping at it, touching it, tasting it?

Yes; yes.

What was your inpression when you did those -- when you

exam ned Eagl e Rock?

Wll, it was certainly intrusive. It certainly stuck up
above the plains. It had not been eroded by the glaciers as
ot her rocks had right here. 1t's harder, tougher than the

rocks around it, which were ancient sedinmentary rocks
nostly. And there was anot her snall outcrop on the bend of

the river right here.
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When you say "right

her e,

where are you pointing?

Towards what's now cal |l ed the Eagl e Deposit.

MR, HAYNES: Al

Exhi bit 43.

right. Let's goto Plaintiff's

And if you wish to |leave the --

Ch, sorry.

There are other |ineanments shown on here interpreted -- not

actual |y observed but

case.

interpreted fromthe arrowin this

And what are those linear figures?

They' re called |ineanents.

For sone reason there are -- the

el ectromagnet survey shows sonet hing which could be traced

fromhere to there, Iike this, so they call it a |lineanent
but don't explain it.

What is a |lineanent?

It's just that; how -- sonme things which are |ined up.

| see. Al right.

Then these little dots here are some -- show the |ocation of

some of the exploration holes of dianmond drillers.

| see.

MR HAYNES: Al

Exhi bit 43, page 6.
Al right.
This canme from --

Hol d on a second.

M.

Par ker ,

right. Let's go to Petitioner's

you have prepared certain
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slides for your testinony today; is that right?

| prepared sone, and | was hel ped by ot her people.

Sure. And we have now on -- Petitioner's Exhibit 43, page
6, what is this figure that's on the screen right now?

It cane froma publication that was put out by Prine
Meri di an, anot her exploration conpany.

And what does this figure purport to portray, if --

An - -

Go ahead.

An interpretation of the geology of the Yell ow Dog Pl ai ns
and how it may have got that way.

Do you think that the figure is accurate?

MR LEWS: Objection to foundation, your Honor.

MR LEWS: He explained that sonebody el se
prepared the figures. There's no foundation as to why he we
don't know whether it's accurate or not.

That's okay; that's okay. No, it's not accurate. It's just
a general representation

M. Parker, in your experience as a -- in the field of

geol ogy, does this figure portray a general representation
of the processes and hel p you explain the processes that
formed the netallic deposits at the Eagle area?

In a general way, yes.

Ckay. Thank you. Can you show us, then, and use the figure
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Ckay. Mbst people accept that the world is nore or |ess
spherical, and nost people believe that we live on a crust
and that deep down there is nolten material -- heavy nolten
material, quite often rich in such things as iron and

ni ckel , uranium uranium providing the heat, sone people
say. And | like this, because it illustrates what | think
happened to the Yellow Dog Plains, and it's that the plune,
as they call it, of nolten nmaterial pushing up so it's doned
the earth's crust a little bit, which caused these splits to
open up. These are then the tension cracks that's between
ny fingers. And sone of this nolten nmaterial was squirted
up, working its way up in those zones of weakness, which may
have been opened, or found just weak ground. And then we
are learning nore and nore about this recently. It seens
that these are the ancient sedinents --

When you say "these," what are you pointing to?

Thi s pi nki sh-browni sh color. These are distorted a little
bit, but this discolored material -- ancient sedi nents which
underlie the Yellow Dog Plains. And at the bottomthey are
rich in sulfur as pyrite generally -- and sonme of that

sul fur was picked up by these nolten rocks as they cane
through it. And when it got to the basalt rocks up higher
here, that sulfur picked up the netals which were in

there -- the salt, the same basalt that the Keweenaw
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Peninsula is made up of and the copper mines are in. It

pi cked up the copper, nickel, few other things and
concentrated it in this nolten rock which is coming up here.
In a few places that was segregated, being heavier and of
different properties -- segregated and formed bl obs of
enriched rock, which we now call ore. And there are sone
sanpl es, sone exanples here that this is the kind of deposit
that the Eagle is believed to be in. That intrusive that we
tal ked about coming up, not in dike form but as sonething
thicker in a dark, heavy rock, which is generally called
peridotite, peridotite (pronouncing).

Coul d you spell that for the record, please?
P-e-r-i-d-o-t-i-t-e. And that is the host rock which
contains the orebody, and that m ght be left in a place like
this, a blob of it, and within it the sulfites m ght be
concentrated into sufficiently rich proportions to
constitute ore. Oe is sonmething that we can nine as a
profit.

Al'l right. 1Is there anything else about this figure that
hel ps you explain the geol ogi ¢ processes for the orebody at
Eagle -- at the Eagle site?

Well, it's an encouraging sort of a thing, because it shows
that this has happened before el sewhere in the world.
Sonetines the values are concentrated in a sill, as you'd

call it, nore or |less horizontal streak of enriched rock as
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in South Africa and on the Bush Velt, where the copper,
ni ckel, platinumcones from and in Russia and in Siberia at
a placed called Norilsk, Russia. A very rich deposit in
rocks like this shows up at Sudbury in Ontario; same genera
i dea; picking up sulfur. The sulfur picks up netals, and it
concentrates theminto orebodies of many different kinds.
They don't have to be great filled dikes. They can be --
sills or -- be fracture filled, a funnel-shaped thing |like
this. This is encouraging for exploration in the Yell ow Dog
Pl ains. There nay be several others.
Al right.

MR. HAYNES: Could we then turn to Petitioner's
Exhi bit 43, page 77
M. Parker, in preparing this exhibit, did you search for
exanpl es of what we've been referring to as di kes?
Well, this came up -- this particular one came up by
coi nci dence. This gentlenan here, Janes Wark, was at
M chi gan Tech about the sane tinme as | was. He was in
mning. So was | while | was -- now he has his own pl ane,
and he flies around the country -- around the world too
taking air photos fromunusual |ow altitudes, not the
high-altitude stuff that we normally think of as air photos.
And he has published several books of them and they're on
the web, and they're beautiful. | was |ooking at them

beautiful pictures, beautiful exanples of geology. And
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this, I think, was what Yell ow Dog Plains would | ook like if
you scraped all the sand off it. That's in the desert. The
sand has been bl own away here, |eaving a di ke exposed,
vertical, hard rock which survived while the softer rock was
worn away, and you see that going across the country,
anot her one goi ng across here, another one goi ng across
here, radiating fromwhat we call a volcanic plug, where a
massive nolten rock came up like a plug. And that to ne
woul d be nuch like the Eagl e Rock with these di kes noving
out fromit. |In our case, there are all these -- in this
case, they are radiating fromthat plug as if that plug cane
up and split the rock in several directions.
And what geol ogic feature does this photograph on page 7 of
Exhi bit 43 show?
Wel |, nmountains on one side, a plain here, and -- that's a
road cutting across it -- and di kes and the plug.
And what is the plug called, if you know?
Ch, that particular rock is called Ship, S-h-i-p, Rock
And what state is that |ocated in?
New Mexi co.
New Mexi co. Thank you.

MR. HAYNES: Wuld you go to page 8?
There are two photographs that are put together. | don't
know why. But obviously the lighting is different, but it's

the sane rock, the same dikes.
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So page 8 al so shows Ship Rock in New Mexico?
Yes.
And it shows a closer view of the dikes that you nentioned
on page 7; is that right?
It does, yes.

MR. HAYNES: Let's go to page 11.
| have one nore thing.
Yes, sir.
If this were on the Yellow Dog Plains, that would have been
rounded off by gl aciati on.
Li ke Eagl e Rock?
Yes.
Thank you.

MR, HAYNES: Page 11.
M. Parker, we've turned to page 11 of Exhibit 43. Wat is
shown in this figure?
Stanley -- Professor Vitton was working on a project in
western Baraga County in Watton area, Wa-t-t-o0-n, and cane
up with this old geol ogic map showi ng that the di kes, which
we have over there in Yellow Dog Plains, extend all the way
across here into Baraga County, and he had that buried by
lighter rocks. But you nmay be able to see dotted or broken
lines there, telling us that they do continue underneath the
i ghter rock.

And, M. Parker, is this figured prepared by -- I'msorry.
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Who was it prepared by?
The U.S. Ceol ogi c Survey.
Is that a docunment that reasonably prudent-ninded
consultants would rely on in the ordinary course of their
affairs?
Yes. | think the primary, again, is |looking for copper
nickel in this area too

MR HAYNES: Can we now turn to Petitioner's 38,
page 507?
M. Parker, |I've put up on the -- 1've had put up on the
screen a figure fromPetitioner's Exhibit 38, page 50. What
does this figure purport to represent?
A drawi ng, a cross-section |ooking west across part of the
At hens M ne, which is near Negaunee, an old m ne
And for purposes of explaining your testinony, what is the
rel evance of the Athens M ne?
Well, we nentioned earlier that, one of the first things
that we'd want to do if we were concerned about the
stability of a mne in the Yellow Dog Plains wuld be to

| ook for exanples of the mnes in the general area, in

simlar geology, and this is one of the nost striking -- a
| ot of people know about it. It's no secret. It was
witten up in Mning Engineering in the 1930's, | believe.

M ning iron ore down here (indicating), this is elevation

1600 feet, 1200, 800, 400, zero, sea |level and down 400
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bel ow sea | evel, down 800 bel ow sea level. So they were

m ning a couple of thousand feet bel ow surface and taking
out the iron ore over an area about the sanme size as the
Eagle M ne would be, 3-, 4-, 500 feet. What's special about
the geology there is that another one of these dikes --
that's what this (indicating) is.

And you're pointing to what when you say "this" on the
figure? Just describe in words what you're pointing to.
Sonet hing which is | abeled "Main east-west diorite dike,"
whi ch tapers upward froma couple hundred feet thick up to
zero near surface. That bounded the mine on that side which
woul d be the north side. The orebody was bounded on this
(indicating) side by what they call a truss, sone people
call a -- it's faulting; the dark lines are faults. This
was a smal | dike.

You nmean on the south side of the mne?

Yes, of the deposit; yes. They mined this by a nethod they
call top slicing. They mined up on top of the pile and

bl asted the roof down and bl asted sone nore roof down and
blasted it down, working their way upwards. They hadn't
gone very far before they ran into trouble. They had water
in the mne, and an unfortunate set of circunstances caused
this to collapse. |It's been witten up several tines. |It's
available in the literature, but this is generally what's

believed to have happened.
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This is a strong, hard rock. There's sone
things -- another surface over here, either a fault or a
di ke. They taper like (indicating)so it's in a cone-shaped
mass of rock. And when it was undermined it broke | oose
with the help of some water on these plains. And a plug of
rock about 1800 feet thick came down, coll apsed, |eaving a
crater at surface about a couple hundred feet deep. The
crater is still there.
M. Parker, is this figure one that reasonably prudent
nmning consultants would rely on in the course of their
wor k?
Yes, definitely. It would be like sonebody flashed a
warning flag at you and had said, "Hey. This is what
happened. 1Is this anything |ike your deposit?" And I'd

say, "Well, it is. The geology is vertical like this
(indicating), and there are hard di kes and softer materi al s.
There is a chance that there woul d be slippage on plains
like this especially -- especially nowif there was not very
much of this horizontal stress available to prevent it

sl i di ng.

Excuse me, M. Parker. | may have m sheard you. D d you
say that the Athens Mne geology is sinmlar to what we're
tal ki ng about at the Eagl e deposit?

| did say that. It's simlar. W knowit's not exactly the

sane. It's simlar.
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Simlar enough to apply the | essons fromthe Athens m ne?
To take warning fromit, yes. Are we com ng back to that
probabl y?

Well, we're going to go the Athens nine now, M. Parker.

M. Parker, |I'mback at Petitioner's Exhibit 43. This is
page 12, which is an aerial photograph. Do you know what
this depicts?

| do. Stanley noted that, but you can talk to himlater?
Sonebody will talk to himlater. Wat do you know -- what
do you know about what's depicted in this photograph?

This is Negaunee and a string of iron mine -- underground
iron mnes running nore or less in this (indicating)
direction. And this is the Athens mne crater, circular now
is what -- and the other -- well, it |ooks Iike potholes,
but they are craters formed by coll apse of the underground
m nes.

So this shows fromthe air what we saw previously in the
cross-section view of the circunference of the Athens m ne;
correct?

That's the sane crater, yes.

And, M. Parker, we now have page 14 of Petitioner's Exhibit
43. And is this another view of the Athens mine crater?

It is the same crater. |It's distorted here, | think, by the
way the print has been made. This is part of Negaunee.

And woul d these photographs of the Athens mne crater as it
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presently exists be used by reasonably prudent m ning
consultants in the conduct of their affairs?

|'d say of course.

M. Parker, we've put up a photograph of what appears to be
a land formw th certain equipnment on it. Have you seen
thi s phot ograph before?

Yes.

This is page 4 of Petitioner's Exhibit 43. Wat does this
phot ograph portray, if you can?

The col | apse of the surface above the Ropes Gold M ne.

And where is the Ropes Gold M ne?

Just north of Ishpeming, not too far fromthe Yell ow Dog

Pl ai ns.

And when did this collapse occur, if you know?

In the 1980's.

Have you visited this site?

| was in the mne before it collapsed. 1've been here since
the collapse, but | believe it's all been filled in with
sand.

Does this photograph, to your understandi ng, accurately
portray what happened after the -- or what the condition of
the land was after the coll apse?

| think so. Stories were in the newspaper at the tine.
They're available. | would add that this was certainly not

expected because a delivery truck was driving over the road
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when it coll apsed and the truck went down the hole. The
driver had to clinmb out.

The phot ograph that we now put up which is page 5 of
Petitioner's Exhibit 43, is this also a picture of the Ropes
M ne?

Same thing. This (indicating) would be the head frame from
the shaft which is over there.

What is a head frane?

A structure put up above the shaft so that the hoist can be
down here where ny hand is, and the ropes go up over the
head frame over a wheel -- it's called a shieve -- and down
the shaft. That supports the shieve.

Thank you, M. Parker. You can take your seat.

MR. HAYNES: At this tinme, your Honor, we'd nove
adm ssion of portions of Petitioner's Exhibit 43 and, in
particul ar, page 7 and 8 which are the Ship Rock
phot ogr aphs, page 11, which is the east-west dikes in Baraga
County, pages 12 and 14 which are the Athens M ne aeria
phot ogr aphs and pages 4 and 5 which is the Ropes M ne
phot ogr aphs.

JUDGE PATTERSON: |'msorry. The exhibit nunber
was what ?

MR. HAYNES: 43.

JUDCE PATTERSON: 43. Ckay.

MR LEWS: For the record, | believe that's
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Petitioner's Part 632 Exhibit 43; is that --

MR HAYNES: That's correct.

MR LEWS: 1'd like to place an objection on the
record, your Honor, as to the relevancy of this evidence as
to other nines and, in particular, it would apply to
Petitioner's Exhibit 43, the last series of photographs,
which as | understand it are Exhibits 43, page 12, page 14,
page 4 and page 5. And the basis of ny objection is
rel evancy. And | handed this norning a bench nmenorandumto
Petitioners' counsel and also to the court, supplied the
court with some pretty good authority, | believe, under
M chigan law that to present such evidence for its bearing
on what may or may not happen to the Eagle Mne at issue in
this case, that before that can occur and before such
evi dence can be adm ssible, the proponents have the initial
obligation to lay a foundation showi ng that the
circunstances and particulars of the other occasions, in
this case the other nines, are, in fact, so substantially
simlar to the condition and circunstances of the Eagle M ne
as to make such exanpl es as what nmay have happened at ot her
mnes relevant in this proceeding. |In particular, we cited
a M chigan Suprene Court case, Royal M nk Ranch, which
fairly clearly says that:

"In order that evidence may be adm ssible as to a

simlar but distinct fact the relation or simlarity of
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which is not apparent, for an order that the adm ssion
of such evidence may not be held to be erroneous,
foundation evidence is required for the purpose of
showi ng that the seem ngly extraneous fact as to which
evi dence is sought to be introduced or as to which
evi dence has al ready been admitted is connected with
the controversy or an issue therein, that it is the
same as or simlar to a fact in dispute or that the
circunstances or conditions were identical or at |east
simlar."
W also cited to you a Mchigan Suprene Court case which, in
fact, involved evidence of the subsidence of m nes other
than the mne at issue in the case, the O Donnell v Aiver
Iron M ning Conpany case in which our M chigan Suprene Court
excl uded evi dence of the subsidence of soils in a
nei ghbor hood far away fromplaintiff's house because the
excavation in those areas was far nore extensive and took
pl ace under different conditions.

Now, your Honor, | submit in this circunstance
that the Petitioners have laid a very much | acking
foundation to neet the stringent Suprenme Court requirenents
for denonstrating sinlarity between these mnes and the
Eagle Mne and that it ought -- these pictures and such
evi dence ought not be allowed for the purpose of show ng the

i kel i hood of sonme subsidence event at the Eagle M ne.
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Rel evant factors, it seens to ne, for which a foundati on
ought to be laid is the timng.

Now, we al ready heard sone testinony from M.
Par ker that sone of these events in the Athens M ne occurred
a long tinme ago and the Ropes M ne he suggests in 1980
sonmetime. He did suggest that the geology is simlar;
however, there's been very little foundation or specifics to
establish that fact. He also nentioned in the course of his
testinony that as to the Athens Mne, it was a type of
nmning called top slicing which he said involved bl asting
the roof down. As is reflected in the mne permt
applications, that is a very nuch different nethod of m ning
than will be used in this mne, the Eagle Mne, which is
going to be a sequential stope-by-stope mning with backfil
after each stope.

Secondly, | believe part of the necessary
foundati on woul d be the regulatory framework in which these
various mnes were undertaken. W' ve had no foundation as
to whether there were any regulations in place as to the
Ropes M ne, the Athens Mne; if so, whether they conpare at
all to the regulations and the permt conditions that wll
govern this Eagle Mne -- which, as the court already knows,
is a new set of statutes, new set of regulations
particularly for this type of nining and which we saw

yesterday in the Petitioners' exhibits in a letter from
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Governor Granholm what she believes to be the strictest
mning regulations in any state in this country.

There are no references in the foundation for this
evi dence as to any reclamation requirenents, as to any
bondi ng requirenments, as to any nonitoring for subsidence
requi rements, as to any requirenments that additiona
characterization be taken once underground in the Eagle M ne
as are in our permt conditions. And ultimately, your
Honor, | think such evidence that the Petitioners attenpt to
utilize to -- again for the proposition that there is sone
i kel i hood of subsidence of the Eagle Mne is ultimtely not
rel evant and further is prejudicial under our M chigan Rule
of Evidence 403 and ought not be admtted.

MR. REICHEL: Your Honor, the Departnent joins in
the objection as to rel evance.

JUDGE PATTERSON: M. Haynes?

MR. HAYNES: Your Honor, | have a coupl e of
responses. First, | think the fact that -- or from M.
Parker's testinmony that there was a different mning
technique is not at issue here. The question is the
simlarity of geology. And that foundation was laid. As to
the different regulatory reginme, I'mglad that M. Lew s
brought that up because Part 632 requires the applicant to
consi der certain aspects of mine safety. And in particular,

| cite 63205(2)(c) which says that:
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"The application nmust be acconpani ed by a m ning
reclamati on and environnmental protection plan for the
proposed m ni ng operation including beneficiation
operations that will reasonably mininze the actual and
potenti al adverse inpacts on natural resources, the
envi ronnent and public health and safety.”

So certainly mne safety is at issue in this case, and our
contention is that the fact that other mnes in simlar
geology in the simlar -- in the nearby area have col |l apsed
is relevant to nine safety. The statute also requires in
63205(2) (d) that:

"The m ning plan" -- excuse nme. "The mning
application include a contingency plan that includes an
assessnment of the risk to the environnent or public
health and safety associated with potential significant
incidents or failures.”

So the application has to include a contingency plan for
failures of the mine. Certainly the fact that mnes in the
Upper Peninsula in simlar geol ogy have failed is rel evant
to that question and hardly prejudicial. Next the statute
says in Section 63207(2)(b)(2)(i) that for the m ning
permit, the pernittee can -- that's right. Excuse ne.
Sorry.
"The DEQ can term nate the pernit if the permttee

has otherwi se fulfilled all conditions determ ned to be
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necessary by the Departnent to protect the public

health, safety and welfare."
So again the DEQ has the ability under the statute to
termnate the permt if the public safety is not being
protected by the pernmittee. Fourth, in Section 63207(6)(b):

"The Departnment may require that a mning permt

be anmended if the Departnent determines that the terns

and conditions of the mning permt are not providing

the intended reasonabl e protection of the environnent,

natural resources or public health and safety."
So public safety is part and parcel of this regulatory
regine. It is inportant, we think, for the Departnment to
understand and for the -- and for Kennecott to understand
that other mnes in the Upper Peninsula in the sane geol ogy
have failed, that the crown pillars have failed. That's an
i mportant fact that should be taken into account in this
application and in this proceeding.

Furthernore, reports fromDr. Sainsbury which are

Departnent Exhibits 57 and 64 that will be used later on in
this proceeding, specifically nention the rel evance of and
the need for considering other mnes in the area and the
causes of their collapse. So this regulatory regine, in
fact, demands that mine safety and other m nes be consi dered
in the application. And to supplenent that, your Honor, we

suggest that under MRE 404(b)(1) that mne collapses in
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other mnes are evidence of other acts that are
information -- that are relevant to this proceeding.

MR, WALLACE: May | comment briefly, your Honor?

JUDGE PATTERSON:  Sure

MR, WALLACE: Fromthe standpoint of Huron
Mountain Club, this really goes to the heart of why we're
here. Qur concern is -- you know, one of two principa
concerns is a plug failure or simlar kind of collapse that
will drain the headwaters of the Salnon Trout River. And we
have a witness here of unparalleled credentials who has
talked to us now for nore than an hour about his approach to
predicting the future geologically of a m ning operation,
and his approach is grounded in |ooking at and observing

other situations, the 500 mnes he's | ooked at. Unlike the

two cases that were cited -- and they only cited two
cases -- a Mnk case -- Mnk Farm case and a nei ghbor hood
subsi dence case, where no expertise was -- and certainly not

the expertise of sonmebody of M. Parker's stature, was
brought to bear as foundation for adni ssion of the evidence.
In our case M. Parker has fully informed us of
the simlarity, the relevant simlarity of these mnes and
the coll apses of these mines. |In fact, Sainsbury hinself
refers specifically to the Athens Mne, and he's the
consultant that the MDEQ brought into this case. So | think

that, with all due respect, M. Lew s' opinion of whether
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this is sufficiently and relevantly simlar does not compare
to M. Parker's opinion on that subject which is the record
upon whi ch these exhibits should be adm tted.

MR. HAYNES: Your Honor, if | may just suppl enent
ny remarks.

JUDGE PATTERSON:  Sure

MR HAYNES: | was handed the nenorandum prepared
by M. Lewis this norning at about 8:25, and | have not had
a chance to fully review the cases or the nmenorandum but |
joinin M. Wallace's view the cases are easily
di sti ngui shabl e because we aren't dealing here with a
property danmage case; we're dealing with a regulatory regine
that demands that the public safety be taken into account.
And that includes the fact that other mnes nearby have
collapsed. So we think that it's entirely adm ssible and
entirely rel evant.

MR, EGGAN.  Your Honor, | too -- and this is Eric
Eggan, for the record, on the Part 31 part of this case.
One of the obligations that both the DEQ and Kennecott had
inthis mtter was to characterize the geol ogy and
characterize the hydrogeol ogy, all of which relates directly
to what M. Parker is testifying about right now And so
fromour perspective, this is a sinple matter of 404(b), an
evidentiary issue that relates to their know edge, what they

shoul d have known and what they did know, as they submtted
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all these reports and docunentation on groundwater, on the
mning permt, on all of these issues. | knowit hurts them
and that's why they don't want it in. But, your Honor, this
is clearly evidence that would be admitted in a civil court.
And under the rel axed standard in these proceedings, it's

surely adm ssi bl e.

MR. LEWS: If | may, your Honor, nunber one, it's

surely not evidence that would be admtted in any state or
federal court in Mchigan. And | think that's abundantly
clear. 1've cited to you two M chigan Suprene Court
opinions to that effect. | think they're directly on point,
and |'ve given you a list of factors which bear on the

rel evance of this evidence of other mnes. And | submt
that the Petitioners as far as their foundation have

sati sfied perhaps one percent of those foundati onal

requi rements. Again, clearly according to the Suprene
Court, it's the plaintiff's burden to satisfy that

foundati on before such evidence may be subnitted.

Secondly, M. Wallace's comments | believe confirm

the point of this objection; that is, it is very nmuch the
intention of the Petitioners to use such evidence as having
some bearing on their opinions about the likelihood of the
subsi dence of the Eagle Mne. And let's keep in mind that
this case includes NEPA, and that the Petitioners bear the

burden of show ng by preponderance of the evidence that, in
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fact, the crown pillar will likely collapse. This is very
nmuch evi dence they intend to use for that proposition

As to the comments that these mnes are in a
nearby area, according to M. Haynes, once again there was
no foundati on about proximty of these mines anong all the
ot her | acking foundational issues. As to conments about
rel evancy to nmine safety, | think, and the reclamation plan
the safety plan, the contingency plan, proves my point, your
Honor. One of the variables here, one of the necessary
parts of the foundation | believe would be to show that the
regul atory statutory guidelines in place for these other
nnes are, in fact, substantially simlar to those for the
Eagle M ne; the point being, that our strict new regul ati ons
and statutes in this state provide severe and very enphatic
incentives to the owners who wish to do this kind of mning
to nmake 100 percent sure that this kind of thing does not
happen. And ny point is, they have not shown any foundation
that for these mnes there were any such simlar or
substantial penalties, bonding requirenments, reclamation
requi rements and so forth, one nore reason there is no
foundation of simlarity here. Thank you, your Honor.

JUDGE PATTERSON:  Anything --

MR WALLACE: Well, | nean, there's no solace to
ny client that were a collapse to occur, that there could be

reclamation later. And | think that it's alittle bit
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terrifying to hear that this statute is being used as a
sword against us in this argunent. Qur concern is that this
not happen. And we have a witness here who's laid a very
strong foundation as to the relevance. | nean, the court
can take judicial notice of where Negaunee is if we didn't
make the point of entering that geography into evidence.
This is a nearby relevant m ne | ooked to by all the experts.
And to the extent it wasn't | ooked to by Respondent's
experts, that's a major part of our case.

MR. HAYNES: One last thing, your Honor. |In terns
of the burden, certainly the Petitioners have the burden of
going forward in this case, but the statute squarely places
the burden of proving mne safety and the protection of the

envi ronnent on the applicant. That's where the burden lies

inthis case. It lies on the applicant to prove that the
environnment will not be polluted, inpaired or destroyed and
that the mine will be safe.

JUDGE PATTERSON: M. Eggan?

MR. EGGAN: Not hing further, your Honor.

JUDGE PATTERSON: Ch, you | ooked at nme. | thought
maybe you had sonething to add.

MR, EGGAN: | was noddi ng in agreenent.

JUDGE PATTERSON: Ckay. Well, M. Parker | think
has | aid a proper foundation for utilizing these exhibits in

formul ati ng what | suspect will ultimately be his opinion
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regarding the mne safety. The fact that these m nes may
have been operating under different regulatory schenes or
arguably renote from proposed Eagle M ne can certainly go to
the argunment and perhaps the underlying credibility of M.
Par ker's opinions, but | amgoing to adnmit the exhibits as
proffered. And again, that's Petitioner's 43 -- 632-43-7, -
8, -11, -12, -14, -4 and -5?

MR. HAYNES: That's correct, your Honor.

(Petitioner's Exhibits 632-43-7, -8, -11, -12,

-14, -4 and -5 received)

JUDGE PATTERSON. Can we take a break?

MR. HAYNES: Yeah, | was going to suggest that,
your Honor.

(O f the record)
M. Parker, continuing, froma geologist's point of view,
did the glaciers affect the geol ogy of the Upper Peninsul a?
Yes, of course.
And in what way generally?
They swept in generally fromthe northeast, probably
Labrador, and they scraped away broken rocks and weat hered
rocks and any | oose rocks and dragged them carried them
south, sonme of it, into this area. And they're deposited as
gravel , sand.
And in what way specifically, in your view, did the glaciers

affect the Yell ow Dog Pl ai ns?
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| would think -- of course, | wasn't there, but | would
think that they, in part, excavated that valley, scraped
away sone of the softer sedinmentary rocks and | ater bl ocked
the north side with what we call a glacial noraine, a great
bi g heap of gravel and sand and clay. As the ice nelted, it
washed a | ot of the sand out of that gravel nmess in what we
call outwash sand. There was a pl ain devel oped between the
noraine, the big pile of gravel on the north side, and the
hills on the south side.

So are you saying that the Yellow Dog Plains is a gl aci al
outwash pl ai n?

CGenerally that's correct; yes.

And can you describe the effect, if any, of the glaciers on
the intrusives in the Yell ow Dog Plains |ike Eagle Rock that
we' ve tal ked about before?

Yes. It nuch depended on the thickness of the ice where it
was passing over the rocks. In sonme parts of the country,
the ice carried in the bottom | ayer some other rocks which
it used to grind away the big rock, scrape, grind and

soneti mes pluck off |arge chunks of | oose rock and carry
them away. The soft rocks would be eroded first, of course,
and the harder rocks would renain, generally rounded off a
little.

Li ke Eagl e Rock?

Eagl e Rock is outstandi ng, yes.

337
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In contrast to the figures that we showed before -- the
phot ographs that we showed before of Ship Rock in New

Mexi co?

Whi ch was not gl aci at ed.

Ri ght .

Yes.

And can you describe the effect, if any, of the glaciers on
the di kes that you've descri bed before on the Yell ow Dog

Pl ai ns?

The sanme way. The dikes are generally harder, denser rocks,
and they woul d resist erosion, so they would stand up above
the other soft rocks.

Now, M. Parker, were you asked by the Petitioners in this
case to evaluate the mning application submtted by
Kennecott ?

The Petitioners?

Yes, by National WIdlife Federation and ot hers?

Yes.

And what was your first task with respect to your review of
the application?

Stanley Vitton over there (indicating) was approached first
at M chigan Tech, and he asked ne to cone in on it and help
him W were to evaluate the application and the

appendi ces, in particular the mning, the geology and the

rock mechanics and the possibility of collapse of a crown
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pillar and the possibility of subsidence. | think that
covers it.

And so you've reviewed the application, and, as we've

di scussed before, appendices C-1, G2 and C3, which were
the geol ogy and the geotechni cal anal yses --

Yes.

-- attached to the application?

Yes.

And were these docunments sinmilar to other nining proposals
that you have reviewed in the past?

They're a | ot thicker.

And upon your review of the appendi ces, M. Parker, what was
your initial reaction after your initial review of those
appendi ces?

O the appendices, not the application?

Yes, the appendi ces.

| was pleased for the geologic, C-1. | thought this was
witten by sonebody who has been out in the field and knows
what his rocks look like. | was pleased by that. And the
ot her stuff, the geotechnical stuff, |I shake ny head |ike
this (indicating). This is far out but not realistic.
I"msorry. | didn't hear the |ast.

| said it's not realistic.

Not realistic. |In what way wasn't it realistic?

| believe that nost of that work was based on assunptions
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whi ch are not valid.

And what assunptions specifically are you referring to?
How nuch tinme do you have?

Well, let's start with the first one that you can recall.
Well, the one that bothers nme right fromthe start when we
get into this technical approach is that those who are
pronmoting it have to nake assunptions about the properties
of the rock right off the bat. They have to assume. And
what they used to wite in the textbook was, assum ng that
the rocks are isotropic, honogeneous and -- no, elastic and
honbogeneous, yeah, those three things; isotropic,
honbgeneous and el astic, and they're not -- the basic
assunption i s wong.

And coul d you explain for the judge and for the rest of us
what you nean by "honbgeneous" when it refers to rock?

The word is used nore in sonmething |ike honogenized nil k.
It's mxed up, and therefore the fat and the rest of the
nmlk are thoroughly mixed. It's the sanme in conposition

t hr oughout, honbgeneous.

And what do you nean by the word "isotropic"?

In a simlar way it is assumed the properties of the rock
will be the same in all directions.

What do you nean by "properties of the rock"?

| think I could illustrate that best by pointing to a piece

of wood, chunk of wood, and saying, "That's definitely not
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isotropic.” You try and split it across the grain and
you'll find out that the properties are different in this
direction and that direction.

| see. And what do you nean by the word "elastic"?
CGeneral ly speaking it means that the rock will respond to
pressure or stress with a straight-line relationship. You
doubl e the pressure and you get doubl e the conpression, that
sort of thing nore or less; also elastic in the sense that
if you release the pressure, it will rebound as a rubber
ball m ght rebound.

And you just said, | think, that these assunptions were
incorrect. And what do you base that on?

| think it's rather obvious that experience will show that
it's not -- when you |l ook at the rock that -- the nost
obvious in this case would be there were sedi nents which
were laid down in layers like this (indicating), nore or

| ess horizontal; therefore, the layers differ fromtop to
bottom of a layer, and there's a tendency for the rock to
split, especially between layers. That's true in the

hori zontal direction but not in a vertical direction. |If
you sanple a rock this (indicating) way, take a core out
this way or this way, it would be quite different.

That is, if you take a core, you were notioning either
vertically or horizontally, you would have -- you woul d have

different -- you would show differences in the rock. |Is
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Different properties, yes.

Did the appendi ces tal k about the designation of rock
strengths, either conpressive or tensile?

They used those terns.

And what do those ternms nean to you?

To determne what they call the tensile strength, they make
a nodel -- usually make a nodel beam|like this (indicating)
and support it at the ends and apply a load in the center
because it can bend and then break, fail in tension. And
that | oad gives you sone idea of the resistance, the tensile
strength. That's one way of arriving at tensile strength.
There are ot her ways.

And what about conpressive strength?

Simlarly they -- typically they take a sanple, which would
be slice of a core. Could we see a core, please? Behind
Peter, | think.

M. Parker, |I'm handing you, for denonstrative purposes, --
Thank you.

-- a rather long tube of what appears to be rock. What is
t hat ?

It's not really a tube 'cause it's not holl ow.

Thank you for that correction

Al right. This is a piece of good core. |If we found this

when we were exploring, we'd say, "That |ooks like pretty
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right? The tone | get fromit tells me sonething about its

properties. 1'mnot going to lick this one, but that tells
ne somet hing useful. But anyway, this is a core. And to
get the -- what we call the conpressive strength, we'd

probably saw of f a piece which was twice as high as the
di aneter, so it wuld be about three, four inches high.

And the normal |ab testing you would square the
ends, grind themflat and snooth and dry them from perhaps
oven dry, but nore likely to be roomdry, a constant -- nore
or less constant roomhumdity. And then you put it in a
hydraul i ¢ machi ne between two flat steel platens. They're
called platens, plates, and squeeze it until it failed and
note the load at which it failed, and then divide that | oad
by the cross-sectional area and conclude that it took so
many pounds per square inch to break it. And we call that
the unconfined conpressive strength. Unconfined is
i mportant because if we put a jacket around this, it would
appear to be stronger. It would be less likely to fall
apart. So the usual cut-right test is unconfined
conpressive strength done this way.

M. Parker, in the field of rock nechanics, what does RQD
stand for?
Do you want nme to tell you first why those neasurenents are

no good, or are you saving that?
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Sure. Let's back up. The neasurenents that we're talking
about, the conpressive and tensile strength neasurenents,
why are they no good?

Because they're not representative. | nean, they're okay to
play with in a |ab and nmake nodels with if you w sh, but
just look at this piece of core. You see there are veins of
another material in it, this white stuff, calcite, and a
rock which we call siltstone. It's not coarse enough to be
sandstone and it's not fine enough to be shal e or nudstone.
This is siltstone. This is fromthe Wite Pine Mne, by the
way, fromwell above the orebody. But anyway, you see, if |
took a sanple fromhere (indicating), it would be quite
different froma sanple taken here.

Way is that?

It's obviously different, different material. There are
holes init, flaws of different kinds, planes. This
(indicating) is called a joint, this inclined plane here,
with sone calcite in it. Those could cause premature,
should we say, failures in atest. And if you had an area,
let's say, the sane as this room you could not get an
average strength, not a neaningful average strength. You
woul d make sone cal cul ations. Wat we'd nornally do if we
were in the business would be to take enough sanples to get
what you'd think would be a good average, let's say a dozen

And you'd get them-- you're now selecting the nost perfect
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rock you can find 'cause you don't want to test one that's
going to break before you' ve half |oaded it.

So you get the nost perfect little piece of rock
you can find, and you prepare it very, very carefully. You
test it under very precisely controlled conditions. How
fast you apply the load, howdry the air is, that sort of
thing, that's all carefully controlled. And you still get a
spread of results. Sone will be very, very strong, and sone
will be very, very weak, and a bunch of themin the niddle
will be perhaps representative. But you throw out the high
ones; you throw out the | ow ones, 'cause they screw up the
average, and all through this process you' ve been selective
about getting the best possible results.

And did the application appendi ces tal k about conpressive
and tensile strength in those terns?

They used themas if they were acceptable results.

And you believe they are not acceptable results?

| wouldn't accept themas neaningful. 1'd say they're okay
for a start. Take a look. This (indicating) rock is nuch
stronger than that rock

And if those tests results in the application, as you say,
were good for a start, what other kinds of tests would you
performin order to determ ne rock strength?

Wul d | perfornf

Yes.
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I"d hit it wth a hamer.
And what woul d that show you?
| don't have a hamrer, but if it was easy to break, if it
crunbled easily |like coal would, I'd have sone idea it's
going to behave like coal. |If it was brittle (indicating)
I'd get a high note out of the nore brittle stuff. Sone
rocks actually ring alnost like a bell. Mst often when
they're fine grained like glass and stiff, strong, nore or
| ess elastic and usually those are the rocks which store the
hi ghest stresses.
Did you find, M. Parker, in review ng the appendices to the
application that there was any indication of such kinds of
tests were perfornmed on the rock at Eagl e Rock as part of
t he geol ogi cal investigation?

MR LEWS: Objection as to formof the question.
I"m not sure which types of tests he's -- M. Haynes is
referring to, whether it's hitting it with a hamrer or
uni form conpressive strength testing or sonething el se.
Well, the field tests, M. Parker. Htting with a hamer
and the other kinds of tests you --
|"msure the geologists did it.
Did you see any evidence in the application appendi ces that
such tests were perfornmed?

MR. LEWS: Sane objection, your Honor.

JUDGE PATTERSON: If you can clarify what tests.
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MR, HAYNES: Sure.
M. Parker, you tal ked about the conpressive strength test
done | abs; correct?
Yes.
And you testified about tests in the field where you woul d
actually go out and hit the rock that canme out of -- came
out of the drill hole. Do you see -- did you see evidence,
for instance, in the application, the appendi ces of any
tests that were perforned that actually -- where soneone
actually hit the rock to deternmine its vibration or its --
the sound when it was hit, such as you've just perfornmed
her e?
Vaguely | remenber seeing sonething like that in one of the
exhi bits when sonebody el se was trying to classify rocks,
suggested hitting themwith a hammer, but not on this
specifically no. But there were other tests that were done
inthe field Iike that point |oad test.
And what's a point |load test?
That's supposed to be a cheap, quick way of determning --
or arriving at the conpressive strength of the rock. And
not alittle gadget is used to push two points into the rock
fromopposites sides like this (indicating), like ny
fingers, and see how nmuch pressure is required to cause the
rock to fail.

Are point load tests in your view appropriate for testing
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rock?

If you' ve got nothing better to do.

Wul d you use point load tests in your evaluation of rock
strengt h?

Only out of curiosity | guess.

And why is that?

Well, if I give you an exanple, especially now on those
sedi ments which underlie the plain or -- and surround the
ore body, the ancient sedinments which are horizontally

| aminated. You can inmagine that if the lam nations go |ike
this (indicating) and you put the two points in on the core
like this and push it'll split readily along the planes of
weakness.

Li ke splitting wood with an axe?

Yeah, along with the grain sort of. Wereas if you turned
it the other direction and used the point |load this way down
the axis of the core, across those beddi ng planes you get a
different answer. And if the planes were inclined to the
core, somehow or other you get internedi ate answers. And
then -- | don't like to -- is that the gentlenen who used
this approach have to apply a fornmula of sone kind to change
the point |load strength to what they called unconfined
conpressive strength, which | say is sonething like the
doctor neasuring your bl ood pressure and applying a formul a

to get your corpuscle count.
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So you're saying, M. Parker, that the unconfined
conpressive strength test really doesn't tell us very nuch
about the rock strength?

More recently | was tal king about the point |oad stress test
bei ng even wor se.

Al right. M. Parker, in rock nmechanics, what does "RQD"
stand for?

Ckay. Those three letters, "RQD, " stand for "rock quality
desi gnation. "

And is the rock quality designation a designation that is
used in your field of geol ogy?

It is used.

And what does it -- what is it supposed to neasure?

It was devel oped a long tine ago, 40, 50 years ago as an
attenpt to put nunbers on rock quality, and then you could
put themin a fornula, see?

Do you have experience with the RQ neasure -- the RQD --
don't want to call it a calculation, but the RQ@

desi gnati on?

The approach? Yes.

And tell us how it works. How does one determ ne an RQD?
Well, typically the dianond driller would pull the core up
the hole and then lay -- slide it out of the tube so that
this cones up in a tube and you'd slide it out of the tube

into boxes or trays, like that (indicating). And then to
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get -- to arrive at the RQ@ you are supposed to neasure the
| engt hs of the pieces of core, because alnbst certainly it
will break. And you ignore fractures which have been caused
by the drilling process or by the driller. For exanple, if
he has to get a core into this box like that he has to break
it; right? And then the driller would normally put a couple
of "X s" to show that this was a nman-nade break; right? So
you' d know that when you're after RQD. But you neasure the
| engt hs of the broken pieces and you take the total of the

| engt hs of those pieces which are greater than two tines the
dianeter. So let's say that if that was two inches, then
you say, okay, we're going to add up everything that is
greater than four inches in length and then change that into
a percentage of the total length. That percentage nunber is
t he RQD.

So RQD s are expressed in a percentage?

A percentage of the core which is in lengths greater than
two dianeters, yes.

And in rock nmechanics, M. Parker, what is an RWR?

Well, we're going to conme back to RQD s | hope.

Ch, we will.

Al right. It's fairly obvious and nost people realize that
R will vary with direction. For exanple, in |an nated
rock if you take your core this (indicate') way or that way,

this way you m ght have many, nmany breaks at the
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 am nations; this way you just might stay in one bed and get
out | ong pieces of core.

And you're describing -- M. Parker, just for the -- so the
record is clear, you're describing either a vertical core
goi ng through the | am nations or a horizontal core going
parallel with the |amnations?

Yes. Okay. So we realize that there are shortcomings to
the RQ approach. And people then try to inprove on it by

taki ng these variables into account and adjusting the RQD to

come up with an RVMR which is the rock mass rating. |'m not
tal ki ng about what we call "intact core," perfect sanples,
but the nass, the size of this room W try to get -- put a

nunber on it, the properties of it.

And you have -- are you familiar with the techni que of
arriving at an RVR?

Yes.

You' ve done that in the past?

Yes.

I may have asked this already, M. Parker, but let ne just
clarify. What is the purpose of obtaining an RQD?
Eventually to put a number of the properties of the rocks so
you can plug that nunber and RVR into design fornmally.

And so the purpose of an RMRis to -- is for the purpose of
desi gni ng mi nes?

In part, yes; not just mnes.
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What ot her things would RMR s be used for?

Foundati ons, dans.

So it's a recogni zed technique in the field of geol ogy?

It is.

Now, M. Parker, does the application and its appendices --
et ne rephrase that. Do the application and its appendi ces
predict the stability of the crown pillar over the proposed
m ne?

They do.

Now, M. Parker, at some point in your review of the
application and its appendi ces did you obtain photos or
phot ogr aphs of sone of the core sanples fromthe crown
pillar area?

W did.

And when you obtai ned those photos did you | ook at the
phot ogr aphs of those core sanpl es?

O course.

And how many hol es were represented by the photographs that
you revi ewed?

There were two stages when we first asked to see cores. |I'm
going to have to say this clearly. | don't believe that
anybody can eval uate an application such as this w thout
seeing the rocks. |f he accepts data which have been
prepared from sonebody el se's observation then he is

dependent on that and his conclusions ought to come out the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

> O > O

same as theirs. |If he wants to be independent he's got to
go back to the rocks. GCkay? So we did our best to insist
on that and the initial response was that Kennecott or their
agent sent us a core which cane froma hole which was
drilled 50 miles fromthe project.

And did you find that core useful in your eval uation?

We found it useful to -- we learned a lot fromit, yes, but
not about the stability of the Eagle.

Because the core was froma spot 40 to 50 nmiles away?

Yes. And then --

And that was the first aspect; what about the second aspect?
Yes. And then in response to an FO, Freedom of |nformtion
request we did get additional data and photographs.

And agai n, going back to nmy question, M. Parker; how nmany
hol es were represented by the core photos that you received?
The second tinme around we got eight cores.

Ckay. And do you recall how nany cores actually were
drilled in the crown pillar area?

| did see a nunber. And of course, addition cores were
taken at later dates. | think initially there were about 60
and later that went up to over a hundred.

A hundred cores?

In and around the crown pillar.

When you revi ewed the core photos what was your genera

i npressi on based upon your experience in review ng such core
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descriptions of the quality of the rock in the application
and the appendi ces?

| remenber very clearly that we thought that -- | thought

t here nust have been a mi stake.

I n what way?

Are we going to show photographs later?

W will. I'msetting out that all up. Renmenber we tal ked
about foundation before? This is all foundational stuff.
Ckay. Well, so you'll see for yourself that this is what we
call good rock. This is approaching a hundred percent RQD,
even though it's got flaws in it. The photographs showed us
rock whi ch appeared to be much -- of nmuch |lower quality than
this (indicating). Mich. And lower quality than we saw
just in the descriptions of it. W thought there was a

m st ake.

M. Parker, we're going to pull up Exhibit 116, which is the
core photographs. This is Petitioner's Exhibit 116 in the
632 case.

Let ne add that we realized that the rocks had probably been
handled a ot after the first RQD evaluation and there could

have been additional fractures. But even so, it | ooked bad.

MR. HAYNES: Let's goto the first -- yeah, that's

right.

Can | talk -- do a thunmbnail first, very quickly so we know
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what they are?

| thought first we'd go to the core photo, M. Parker.
Ckay.

What we have here is the first slide on Caimant's Exhibit
116 which appears to be hole 05EA099. Do you see that at
the top left of the photograph?

Yes.

And by the way, the court reporter very nicely pointed out
there's a laser pointer in front of you that can be used to
point to various portions of the photograph if you don't
want to get up and get down.

Let's stand up.

Ckay. |If you would approach the screen then

Yes.

If we look in this photograph at the --

There's the first mstake. It says "wet" and that says
"dry."
And how is that a -- what do you nean that's a m stake?

That shouldn't have been there. W asked for and | think
that they were doing it anyway -- we asked if we woul d be
able to see the cores wet and dry, because when they're

wetted it's like spitting on an agate, if you're a local;
you see the details when they're wetted. So we asked for
wet and dry. This particular one, this designation "05,"

that was the year in which the hole was drilled. "EA" tells
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you that it was drilled at the Eagle site. That's how we
knew that fresco was not an Eagle core. And then this is
t he nunber of the actual hole, 099. This core, broken as it
is, cones froma depth of zero to 17.98 neters. Sonetines
they were in feet; sonmetinmes they were in neters. Here is
meters.
M. Parker, what is the nmeaning, if you understand, of the
scal e that says "centineters" at the top right-hand portion
of this photograph?
This is a bit of a nystery. W could only specul ate because
we couldn't talk to anybody about it. Renenber that the
general idea is to pick out any pieces which might have a
| ength greater than two dianeters. This one al npst
certainly does.
And you're point to the upper right-hand -- the top row,
ri ght-hand side; correct?
Yes; yes. And this one perhaps woul d pass, and that one
per haps woul d pass, but you'd have to neasure them This is
obviously a zero RQD. But anyway, one of the first things
that cane to m nd here was that they may have --

JUDGE PATTERSON: M. Parker, can you try to speak
up. The court reporter is not picking up your --

THE W TNESS: Ckay.
One of the --

Actually, M. Parker, it mght help if you cone around to
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the ot her side of the photograph and that way you'll be
speaki ng back toward us. Can we do that?

Ckay. One of the first things that canme to nind was that
when the gentl enmen who evaluated this in terns of RQ m ght
have used a wong length -- renenber, we're looking for two
dianeters -- and we figured that it shoul d have been about
ten centineters. Wen we saw this here we thought, gee,
maybe they used eight and then they woul d have been able to

count nore of this good rock. Right? That's certainly ten.

That is not -- probably not ten, but you can count it if you
were counting eight as the good rock. It would have
obt ai ned nmuch higher RQ. It would have nmade the rock | ook

a lot better.

| see. And in this photograph, M. Parker, we have what
appear to be white | abels between --

"Il nove.

Ckay. But you'll to speak up now. Between portions of the

rock we have white |labels. W have three of themin the --

I"'msorry. On the top row we seemto have three labels. In
the next row there seemto be four labels. In the third row
there appear to be two and there appear to be one -- appears

to be one in the fourth row \Wat do those | abels
represent ?
Ckay. These boxes were designed to hold roughly ten feet of

core; five two-foot lengths. O when you're working in
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neters that would be roughly 3.3 nmeters. Now, when the
drillers start that's a depth of zero. They were not able
to recover very much of the rock because it was weat hered.
Perhaps it mght been what we call over-burdened, |oose
mat eri al .
And when you say the drillers weren't able to recover nuch
of the rock, what do you nean by "recover nuch of the rock"?
Bring it out of the hole in the core barrel
And that is because why; that is, it wasn't in the core
barrel because what happened to it?
It broke into little pieces or it wasn't -- this may have
been rock which broke and that's fromzero to 3.95 i s about
12 feet. This is the only rock they were able to recover in
that first 12 feet. And so they marked the depth and then
they went back in the hole and got sone nore and they got
between this depth, 3.95 and 8.53 neters; this is what they
were able to recover. So responsible drillers keep doing
that and put these markers in to tell at what depths.
Al right. M. Parker, | want you to pause for just a
second. | think --

MR. HAYNES: Could we go off the record?

JUDCGE PATTERSON:  Yeah

(OFf the record - switch nicrophones)
M. Parker, you were describing the | abels and what they --

and how they got there and what they were relate to. Wuld
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you conti nue?

Yeah. Here's an exanple of two ways of neasuring it: 11.58
neters and that particular driller says, "No, it isn't.
It's 38 feet." And the sanme here. He liked to work in feet
and this guy liked to work in nmeters. That's one of the
confusion factors thrown in here. Anyway, in this one box,
whi ch is supposed to hold 3.3 neters of core, they got down
to a depth of just about 18 neters, which is 55, 60 feet.
Al right. M. Parker, we also see on sone of these cores
some red witing in the fourth and fifth rows here?

Yes; yes.

What do you understand that red witing to be?

Again, the responsible driller would -- he knows how deep
his hole is because he knows how many pieces of drill steel
he has added to get down there; right? He knows his depth.
And if he stopped drilling and then pulled a core out he'd
say, "Ckay. At this point |I have 17.98"; that's a pretty
preci se neasurenent of depth. He wites that on the core
and then he puts this block in there to say the sane thing.
Your earlier testified, M. Parker, that when you revi ewed
the core photos in relation to the designation of the rock
and the application and the appendi ces you said there nust
have been a mistake. Can you el aborate on that?

I f anybody tried to put an RQD, a quality measurenment on

this particular box of rock higher than zero I'd question
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it. | would not want this to be a roof over ny head. Wuld
you?
Sorry; | can't answer that question, rhetorical as it is.

No, it's a -- that's very poor rock. And if you're talking

about the thickness, it's as inportant. |If you're talking
about the thickness of a crown pillar -- this is the roof
over the head of the mne -- you're tal king about the rock

between top of bedrock and top of mne. That's our crown
pillar. And this stuff then -- there are special nanmes for
this kind of rock. This stuff represents the upper part of
the crown pillar.

And how is that significant?

Vell, 1'Il give you another one of those questions. |If you
have to contract a building, a concrete roof over your
structure and the upper part of the concrete roof | ooked
like that, would you accept it? No. No. Sonething's
wrong; sonething' s badly wong.

Al right.

You can go deeper if you want. Now, --

No, | wanted to use this photo as an illustration of what
we're going to go to next.

Ckay.

And you can take a seat.

Thank you.

Now, during your review, M. Parker, did you obtain and
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RQD s and the RVR s as cal cul ated by ot hers?
W did.

(Pause in dial ogue)
Al right. M. Parker, you reviewed tables of these cores.
Did you also review the application -- the | ocation of the
core -- of the eight cores that you had photographs of?
To the best of our ability we did.
Al right. And the figure that's shown now, which is page
one of Exhibit -- Petitioner's Exhibit 41; did you prepared
t his?
| put the red ink on it.
Al right. And what is this figure fronf
That shows the -- a plan view of the upper part of the ore
body.
And where is the figure fromwith this plan view?
Sonewhere in the application, nmaybe the first appendi x.
Al right. M. Parker, when you say it's a "plan view," can
you describe the various features in this plan view of the
upper part of the ore body?
Yes. If we're trying to interpret those cores and what they
nean to the stability of the mine we have to know where they
are. Nobody told us where they were and nobody told us
whet her they were vertical or inclined, and if they were

i nclined which way they were inclined. W didn't know that;
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we just got the tables with nunbers on. But we went to the
drawi ngs which were in the report and we found some of them
for exanple, and you read that tiny witing there --
printing rather -- it looks as if hole 60 and hole 62 are
drilled there. And it looks as -- to us as if on the edge,
the outer edge of this blue stuff, which is the peridotite,
the intrusive rock, this yellow sh orange col or depicts the
sul fides, sem -- what they call sem -nmassive sulfides;
that's pretty good rock -- pretty good ore, | nean. And
then this reddish stuff is a really high grade massive

sul fides. So when we |look at this we say, "Ckay. This is
the dinmensions of this square fromhere (indicating) to
here; there to there.” That square is roughly 300 neters,
whi ch is roughly 330 feet, so now we know how big this bl ob
Is near the top of the ore deposit. So this would be the
crown pillar. This is a horizontal slice through the top of
the mne near the crown pillar.

M. Parker, let me interrupt you for a nmonent. At the
bottomright of this figure we see some witing that says
"plan view at" -- it appears to say "350 neters elevation"?
Yes.

And then there's a witing there that says "near the top."
Did you place the witing there?

Yes.

And when you say "near the top," can you give us a depth
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fromthe surface that we're tal king about here?

The "top of bedrock” nunmber which appears in the report is
questi onabl e, debatable. They usually use this nunber. The
top of the intrusive, which is top of bedrock, is at

el evation 415 neters, 415 neters, which would be 65 neters
above this slice, which would be roughly 200 feet.

So this slice is about 200 feet below the top of the

bedr ock?
Yes.
Ckay. Al right. I'msorry. | interrupted you. Could you

conti nue expl aining the hole designations that are on this
figure?

Well, | just skipped the "05" or the year they were drilled
and the "EA" and just use this nunber. W presune that the
hol es were drilled in sequence of 55 before 60 and so forth
as they explored the ore body.

So we have hole 60; you tal ked about that. That's in the
upper left of this figure. And also hole 62 in the upper
left of the figure?

Yes.

And hol e 55; the designation -- or the witing there says,
"I'ncline 45 degrees."” Wat does that nean?

The dot, the small dot which is hard to find in sone

pl aces -- there's one -- the snmall dot shows you where the

hole was colored -- this is a word -- started as the col or
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of the hole; that's where it was colored. And this |ine
goi ng down shows where the hole went and where it ended up
so obviously it was inclined; right?

So hole 55 started above the sem -nassive?

Yes.

And then was inclined south at a 45 degree angl e?

Roughl y, yes.

Roughly. Al right. And then we have another witing here
that -- in the upper right-hand portion of the figure that

says "hole 64." What is that?

Col ored here. | believe that one was near vertical and it
started in -- above the high grade rock; that's of special
i nt erest.

Way is that of special interest?

That's the closest that the high grade rock came to surface,
the uppernost -- the nost desirable rock. And these are of
interest to me too when I'mtrying to evaluate it. And
these holes are on the perinmeter of the intrusive rock and |
expect that there will be sonme rough conditions where that

i ntrusive shoved its way up through the sedinents.

Why woul d you expect there woul d be such rough conditions?
Because of the way the intrusive comes in; it is shoved up
frombelowin a nolten formand so it nmust be pushing the
rocks aside in sone places, pushing the rocks up in sone

pl aces, and nelting and assimlating the rocks in other
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places. So it's disturbed here and those two hol es did show
unusual disturbances. This (indicating) one was of special

i nterest because it went down in that high grade rock

"This one"; you nean hol e 647

64, yes. And it appeared to go down the hole like this,
(indicating), into high grade and out of it and into it and
out of it like this. It went in and out several tinmes, so
we -- in that hole | think we had a chance to | ook at that
contact between the ore and the country rock.

And why is the contact between the ore and the country rock
i mportant?

W want to know the condition of it; because, obviously, the
general idea is to mne this stuff, |eave the other stuff,
and we want to know what's the condition going to be at this
wall, if you will, where you stop mining. |Is it possible
that that would be a plane of slippage |ike the Athens nine
that sort of thing.

Al right. And then we also have two ot her hol es here, on
the right-hand side of this figure, hole 67 and hol e 69.

What do those represent?

[t's hard to read the nunmbers so we're not sure of this, but
it looks as if one of themis vertical and one of them goes
fromhere to here, which would indicate that it was inclined
and they'd be on the east side of the ore body.

And hole that is vertical is hole 67 -- is that right? -- or
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that appears to be vertical ?

"' mnot sure which was which

| see. But one of themwas vertical and one of themwas --
bet ween hole 67, 69 one was vertical and one was inclined?
Yup. And we also | can tell you we also were provided in
the application with cross sections, slices through here,
vertical slices through there where in sone cases we could
see these holes cutting across the drawing like this
(indicating).

| see.

In cross section that was hel pful

You can have a seat now.

Let ne say sonething about this. | said that the top of
bedrock was assuned to be at 415 neters.

Correct.

| thought when | |ooked at those cross sections that | saw
pl aces where it was nore |like 405, which is a difference of
ten neters, which is a difference of 30 feet in the

t hi ckness of your exanple.

Thank you.

| may be wong, but that's what it | ooked like.

M. Parker, does the application and its appendi ces descri be
the relationship of the RMR' s as calculated in the
appl i cati on appendi ces and the crown pillar?

| believe that all of the design work and all of the
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eval uati on was based on the RWR s val ues.

And RVR val ues, did the application say in relation --
describe in relation to the crown pillar?

It's hard to give you a direct answer to that because there
was nore than one way of evaluating, for exanple, the
stability of the crown pillar. But in general | think it's
fair to say that they concluded and based their concl usions
or reconmendations on this assunption that if the RVR nunber
was 70 or better it would probably be stable, and if the RWR
was 60 or less it was questionable.

What was questi onabl e?

The stability of the structure as planned.

And when you say the "stability of the structure,” you nean
whet her the crown pillar would stay intact during and after
nm ni ng?

Well, that's what |I'mtal king about, yes.

Now, as part of your review of these materials did you
review tables that were provided along with the core
phot ogr aphs that contai ned RTD and RVMR dat a?

Yes; yes.

M. Parker, you say you reviewed tables. Wre you provided
tables or did you review tables that related to all eight of
the core photos that you obtai ned?

Al'l eight.

And did you annotate those tables with various conputations
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or calculations after your review?

Ch, yeah, many times.

Al right. 1'd like to now ask you about these tables. W
put upon the screen a table that appears to relate to hole
04EA055 that's in the colum | abeled "Hole ID." Do you see
t hat ?

That was the inclined hole.

That's the inclined hole. And in the next colum to the
right it says "fromM" \What does that nmean?

Begi nning at a depth of so many neters, 13.11 for exanple.
And let me just stop you for a second. The tables that you
revi ewed; you did not prepare those tables, did you?

| did not.

And you assuned that they were prepared by Kennecott or its
consul tants; correct?

O by their agents, yes.

Ckay. So this is their data; correct?

Yes.

Al right. I'msorry for the interruption, but just
continuing on the colums, the next colum over says, "To
M" What does that nean?

The sanme thing, to a depth of 15.24 neters. So we're

tal ki ng about a section of rock fromdepth 13 to 15.

And this tabular format; this is a format that you're

famliar with for describing rocks based upon the four
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quotas that we | ooked at before?

Yes.

And then the next colunn over or the next heading over in
the left-hand colum says, "RQ@ percentage." Do you see

t hat ?

Yes.

What does that represent?

That is the nunmber that was assigned to that segnent of core
as the RQ rock quality.

You didn't assign the nunber, did you?

| did not.

You assuned that the nunber was assi gned by Kennecott or its
agents or consultants; correct?

Yes.

Now, in the right-hand colum we have four headings. W
have anot her heading called, "Hole ID' and it appears to
contain rows that are O04EA055 which relates to the sane hole
we' re taking about, the inclined hole; correct?

Yes.

And then we have two col um headi ngs; one says, "From M and
the other says, "To M'?

Yes.

Are those designations the sane as before?

The meani ngs are the same; the nunbers are different.

Right. The nmeaning or the headings relate to the di stance
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at the start of the nmeasurenent to the distance at the end
of the neasurenent -- correct? -- or the depth?

10.67 to 13.11 refer to the top and bottom of that segnent
of core.

Al right. And then we have the | ast colum says, "RWR 76."
What does that nean to you?

That they applied certain corrections, nodifications to the
RQD to arrive an RVR of 66.

And that would be for the first row?

For the first?

Well, you said 66; that itemwould -- or that nunber woul d
only be for the first row?

For that first segnment of core.

First segnment.

Yes.

When it says, "RVMR 76," is that significant?

They're referring to the systemwhich was devel oped by a
gentl eman by the nanme of Bieniawski and he nodified it at a
| ater date, 1976. And what was the other? '85, | think

It was either his '76 or his '85 nethod.

Al right. And when you annotated these tables, M. Parker,
the witing inred is your witing?

Yes.

Al right. 1'd like to walk through these page by page to

have you explain your annotations to these tables. For this
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table, which is for hole 55, you indicated here at the top,
the top row

Bedr ock --

Top of bedrock and what does it say there?

10. 67.

And what does that nean?

| 1 ooked at the core photos and deci ded where the dirt
stopped and t he bedrock started.

And is there any reason that you can see fromthese tables
why in this first row, if we read across the table, on the
colum dealing with RQDs we start at 13.11 and on the -- in
the sane row with the colum for RVR s we start at 10.67

Can you explain that?

Not very well; it's a bit of a nystery. You nay renenber
that the RQD's would normally be calculated from-- or for
each "core run" as they call it. They go down the hole,

they drill and they pull the rod up like this and they
recover that nmuch core and that's called a "drill run." If
everything is going fine they get a full ten feet. |If
somet hi ng goes wong and they |ose the water or it gets
stuck or sonething, they pull out early and you end up a
shorter segnment. But normally you woul d cal cul ate the RQD
for a drill run. There's another exception to that. |If

there's a significant change in rock, say you went fromore

to sedinents, you would probably draw a |line there and have
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an RQD for this piece and a different RQD for that.

But for calculating -- M. Parker, for calculating the RWR
on this first row?

Yes.

On the run from10.67 to 13.11 -- do you see that row?

Yes.

Wul d you expect that if there's an RVR that's 66 that you
woul d have an RQD for the correspondi ng run?

Well, you see it's not the corresponding run really. This
refers to that interval right --

So at the very beginning of this table, M. Parker, we seem
to have a missing run for the RQ percentage; correct?

Yes. And you -- well, --

Al right. Now, let's go down to the next annotation which
says -- which appears to say, "a hundred feet of crown
pillar at 40.97 nmeters."” Wat does that nean?

Ckay. What |'mreally after is the condition of the rock in
the crown pillar. And | have to have sone kind of an
average if I'"'mgoing to look at that. |If | don't |ike that
average, there's obviously averages tell stories. But to
inprove it alittle bit I used what we call a "weighted

aver age" whereby each one of these nunbers woul d be
nultiplied by the length of core involved. You can see that
that's about three nmeters right -- 3.05 neters fromthere to

there multiplied by a hundred. GCkay. Put that in your
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but let's look at this one. 15.24; that one's only a little
over one neter. That length; | multiplied that by 50. Now,
I"mtaking into account not only the RQ but the length of
the sanple and | nmultiplied one by the other, then | add
then all up, then | divide by the total depth to get

wei ght ed aver age.

And for the weighted average, M. Parker, did you do the
same process for the RVR s?

Yes.

And so your annotation here that says, "weighted average
RVR' it says "15.65." |Is that what that says? Oh, it is
65. Thank you

Yes, that's correct.

Maybe | need better glasses. It is 65 So, M. Parker, the
cal culation that you just described to take the wei ghted
aver age based upon the length of the cores and the RMR  For
the first 100 feet of crown pillar in this hole, the

wei ghted average for the RVRis 65; is that what you're

sayi ng?

That's what | ended up with, yes.

Al right. we see here on the next portion of this slide
two ot her annotations at 200 feet and at 300 feet; is there
a reason why you picked those depths?

Yes.
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Vhy ?

Because those are the approximate thicknesses of the first
guess at crown pillar and then it was nodified, say not a
hundred feet -- no. Let's see. There's 30 neters. And
then they said, "Ckay. WlIl, then we'll add another 30

neters and now let's | ook at 200 feet," and eventual ly got
around to tal king about 300 feet which is 90 neters.

And when you say "they"; this refers to the technical
nmenor anda prepared for the application?

Yes.

Al right. For the 200-foot crown that depth reads at --
what depth is it?

Roughly 71 nmeters.

Roughly 71 meters. And your wei ghted average, that's what
"WA" stands for; is that right?

Yes.

Wei ghted average RVMR is 677

Ri ght .

Ckay. Performing the sane calculation as you did before?
Yes. So this includes everything up to top of bedrock.
Al right. Then your next annotation relates to 300-foot
crown pillar at 101.47 meters depth; is that correct?

Yes.

And your wei ghted average there for the RVMRis 677

Yes.
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And this, again, is for hole 55 which is the inclined hole;
correct?
Yes; yes.
Al right.

MR. HAYNES: Can we have the next annotation?
M. Parker, now we have turned in the next table to what
appears to be hol e 60?
Yes.
In I ooking at the table for hole 60, M. Parker, we see we
have on the left-hand side for the RQD percentage, at | east
for the first four rows on this page, an RQ that says zero.
What does that nean?
That neans that the gentlenen who were assessing the RQD s
as they | ooked at the cores say, "That's pretty crunmmy
stuff; I'lIl give it an RQD of zero."
And --
Excuse nme. What it means essentially, no strength
contributed to the structure.
Ckay. Now, for the -- next to the RVR colum you' ve
annotated this to say, "Top of bedrock at 12.9 meters." Do
you see that?
12.19, yes.
12.19. Excuse ne. And then you say, "But no RVMR s before
23.01 neters"?

That's right.
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MR HAYNES: And if we could nove up just a bit to
show the 23.01 row? Down; right.

(OFf the record coments)
M. Parker, on the left-hand side in the RQ colum we have
inthe third row on this page a run that goes to 21.03
meters.

MR HAYNES: |If we can go back up to -- there we
go.
You annotated this to say that there are no RVR s before
23.01 on the right-hand side, so does it appear then that
the RQD's that are in pretty | ow nunbers on the |eft-hand
side to 21.03 neters were just not included in the
cal cul ation on these tables?
That's right. That rock, that very bad rock did not show up
inthe RMRs; it was ignored.
Is that standard practice?
| would hope not. This, again, is the upper part of our
crown pillar.
And so in your annotation you say this first 35 feet are
rated RVR equals zero. Do you see that?
Yes.
And why did you designate the RVR for the first 35 feet as
zero?
35 feet -- well, bedrock starts here. | can tell that by

| ooking at the core, 12.19, so that's not even bedrock. But
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it starts here (indicating) and down to probably here. |

get roughly 35 feet. And because it's so bad, it's broken
up rubble. Like | said, it's worth about zero but |I'm going
to count it in ny averages.

M. Parker, just so that the record is clear, when we're

tal king about feet and you're translating to nmeters we just
have to be clear that we're using the right units whenever
we are tal king about the particular unit. So with that
understanding let's go down to the next annotation. Now,
still in hole 60, you've now annotated it at a hundred feet
for the crown pillar at the depth of 42.67 neters; is that
correct?

Yes.

And the weighted average you cal cul ated for the RMRis 37?
That's right.

And that RWMR appears to be much lower than we had in hole
55. |Is that because the RVR weighted of zero that you gave
the top portion of the crown pillar?

Yes, that's what did it. You mght just run your eyeball up
and down this colum too and see how many suitable rocks you
find. 60 is not very good; 70 is acceptable for a crown
pillar. These are Kennecott's own nunbers. You don't see
nmuch good rock anywhere there.

Al right. Then we go to the 200-foot crown pillar at 73.15

neters and you cal culated -- what did you calcul ate the
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wei ght ed average to be there?

5-0; 50.

So for the top 200 feet of the crown pillar, for hole 60 the
RWR i s 507?

That's right. And then we get to the bottom of the hole; we
don't actually get 300 feet out of this hole.

So at the bottomof this hole about 280 feet down the

wei ghted RMR i s what ?

5-8, 58.

Now, the next table shows hole 62; is that correct?

That's right.

And for hole 62 we appear to have on the left-hand side a
series of RQD runs at zero. Do you see those?

Yes.

And were those translated into RMR s on the right-hand side?
No. They're nissing.

They're missing. 1|s that standard practice?

Apparently it was here, but not nornally.

Now, for the top of bedrock for hole 62 you listed that as
14.94 neters; is that right?

Yes.

And then you say simlar to hole 60 that there are no RWR s
before the -- before 23.01 neters and then could you read
your annotation after that?

The first 27 feet | rated zero.
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The first 27 feet, which would be the first nine or so
meters; correct?

Ri ght. Sonme tougher bedrock -- yeah.

So for the 14.94 neter run to -- where would 27 feet be on
the RQD side?

That's a little under nine nmeters; it'd be around 23.

So for hole nunber 62, for the run from14.94 to 23.01

you' re assigning an RVR of zero?

Yes.

Ckay. Now, dropping down to the hundred foot |evel for the
crown pillar at 45.42 neters, what is your wei ghted average
t here?

4-3, 43.

And that's the weighted average for the RVRs at a hundred

f oot ?

Yes. | should tell you every now and then that |'m not
reconmendi ng this approach. But if you want to it with
averages, | think that it should be weighted and | think
that those poor rocks should be included. [|'mnot
reconmmendi ng doi ng that.

What woul d you recommend doi ng?

Personally, and | think nost mining people would forget The
RQD RMR and go | ook at the cores and say, "That one | ooks
pretty good. That's where we'll stop."

Al'l right. Now, the next annotation on hole 62 tal ks about
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230 foot of crown at 69.95 neters. Do you see that?

Yes.

And you have a wei ghted average figure there for the RVRs,
and what is that figure?

5-8.

and what is the further annotation bel ow your wei ghted RWVR
for -- weighted average RVR for the crown pillar at this
dept h?

"Il read it to you. "But belowthat is a 111-foot gap in
the RVRs."

And woul d you show that and tell us where you found this
111-f oot gap?

Ri ght there; that's roughly 70 nmeters all the way down to
103 neters but no RVRs.

And did you see in any of the docunentation, then, an

expl anation as to why this 40-nmeter gap existed?

No.

Is that standard practice to just sinply omt 40 neters from
t hese cal cul ati ons?

| would hope not, but it happened several tines.

Your annotation further says, "Because of |ow RQ@Ds." What
does that nean?

Well, 1'd go back to the core boxes and | ook, and it's al
crunmmy rock, either crunmbly or nissing.

That is when you | ooked at the photos of the cores?
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On the left-hand side of the screen right now we have sone
red lines as well. Wat do those red lines signify?

This gap fromthere (indicating) to there.

Wait; wait; wait. So the record is clear, when you say

"fromthere to there," fromwhere to where?

Fromroughly 70 nmeters to 103 neters. There's roughly 70
neters and it goes down to 103 neters. That was the gap.

It included these very low figures and sone other |ow
figures.

Very low figures for the RQD, correct?

Yes; so not good | ooking rock.

Al right. As we continue down in hole 62, on the

ri ght-hand side we see anot her one of your stairstep red
lines. And next to it, could you read that annotation,

pl ease?

| said there are other gaps. This one is nine and a half
feet in there. That's rather strange, because in here then
we' ve got some -- one -- well, a couple, three bad ones and
t hen these 169.

l"msorry. M. Parker, you're going to have to raise your

voice just a bit.

Ch, no. Actually, | have to go further down. Let's say 170

neters is off of the -- we're going to lose this, but

there's another 27-foot gap

381



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

> O » O

382

We're at 170 neters, M. Parker?

Yes.

And what's the RQ@ for that depth?

| forget the exact nunber, but it looks like a 100 or 97 or
100. For sone reason or other, that core was missing, or at
| east RVMR was missing. Now we're beyond the crown pillar,
but, of course, this will affect the mning.

How will it affect the m ning?

W' ve got this bedrock in there where we're supposed to be
st opi ng, supposed to be m ning.

And expl ain the concept of stoping.

Extracting the ore, making a big hole.

And how wi Il the bedrock affect the ability to extract the
ore?

I don't know where exactly this is going to be in the
orebody. | don't have all the details there. But if, for
exanple, this were the nmine opening, the stope, and we had
very bad rock in that wall, we'd expect it to cave in as we
added noney and supports, the sanme with the roof.

| see. Now, on the right-hand side now, going back to the
hole 62, we're now on the RVR side. W're at 204.82 and
there seens to be a gap going to 213.05. Do you see that?
Yes.

Agai n, that gap, to your know edge, is unexpl ai ned?

Wll, we can look -- we could | ook down here and mi ght find
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On the RQ side now for hole 62 and the 204 to 213 range,
what do you see?

What | ooks like high RQDs. Wiy is there no RVMR there, |
don't know. Sonebody may have taken that core and used it
for testing. | don't know | speculate. A tentative
conclusion is that these are showing that the crown pillar
wi Il not be stable.

All right. Now we're going to turn to hole 64. And your
annotation for hole 64 for the top of bedrock says what?
8.84 at 25 feet thereabouts.

And what does your annotation say about the RVMRs at that

| evel ?

Well, the no RVMRs are presented here until you get down to
38 neters, way down here sonewhere. For sone reason or
other they did not give an RVRto this.

And so you've assigned an RVMR of zero for that range; is
that correct?

After 1ooking at the photographs, yes.

So when you -- generally when you' re assigning an RVR where

there is no RMR in the table, you ve done that after | ooking

at the phot ographs and eval uating the rock fromthe
phot ogr aphs; correct?
Just by looking at it, yes.

Ckay.
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When you see that, that amounts to the first 97, close to a
hundred feet of crown pillar.

An RVR for the first 97 feet of the crown pillar for hole --
at least for hole 64 is zero?

Yeah, if that's a vertical hole. If that was inclined, of
course, the depth is |ess.

Understood. Now, M. Parker, the next annotation deals with
the first 230 feet of bedrock. |Is that what that says?
Yes.

And you' ve given that wei ghted average what ?

6- 9.

And your next annotation for hole 64 for 38.25 nmeters to
100.29 nmeters is also 69; is that correct?

Yes; yes.

Ckay. Now we turn to hole 67.

That's over on the right-hand side of the opening.

You nean the east side?

Yes.

Thank you. And your annotation for the top of bedrock says
what for hole 677

9. 14 neters.

And could you -- on the left-hand side the RQDs for the --
what appear to be the first 12.5 neters are what?

Zer o.

Which nmeans it's pretty bad rock?
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That's the way they look at it, yes.

Now, for the -- for the RVRs for that first 12.5 neters,
what RMR average did you assign for that?

Just 11 feet of it with RWVR of zero.

And why did you say the 11 feet of it rates an RVR of zero?
After | ooking at the core photos.

Now, your next annotation deals with the hundred foot depth
of hole 67. And that's at -- does that say 37 to 47? (Oh,
39 to 47. And what's your weighted average there?

4-6, 46.

46 for the RWR?

Yes.

Thank you. Let's go dowmn. And at the 200 foot depth at
69.8 neters, what is your wei ghted average RVR?

5-5. Let me add a comment here. Wthout even going through
this RVR busi ness and arguing about it, just tell ne how
many 70's you see in the crown pillar

And you're pointing to the RVMRs for hole 67, at |east at
this portion of the slide?

Yeah. Now, we're -- and | cone back with alittle caveat
that this is on the right-hand side, east side, of the
orebody right close to the contact. And who knows what ki nd
of rocks were in there. But anyway --

Al right. Let's go dowmn. At the 300 foot depth of the

crom pillar at 100.58 neters for hole 67, what is your
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wei ght ed aver age?

It's been brought up a little bit by sone 70's, but it's 58,
still belowthe 60. And if you nmade it thicker, you'd stil
be bel ow 70.

|"msorry. Repeat that.

"1l go back down here, please. | said if you nade the
crown pillar even thicker than 300 feet, you don't have very
many 70's to hel p you, do you?

So does that suggest at least for this hole the thickness of
the crown pillar really doesn't increase necessarily the
depth -- Imsorry -- the strength of the crown pillar does
not increase necessarily with depth?

If you' re using this technique to evaluate it, yes.

Ri ght. Ckay.

MR. HAYNES: Your Honor, maybe we coul d take a

break now.

JUDGE PATTERSON: Yeah. It's noon.

(OFf the record)

JUDGE PATTERSON: M. Haynes, whenever you're
ready.

MR. HAYNES: Thank you, Your Honor. At this tine
Petitioners nove the adm ssion of Exhibit 41 in the Part 632
case.

JUDCGE PATTERSON: And that is?

MR HAYNES: That is the exhibit we've just been
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goi ng t hrough --

JUDGE PATTERSON: Ckay. But the --

MR. HAYNES: -- with the tables and the draw ng at
the very begi nning.

JUDCGE PATTERSON:  Ckay.

MR LEWS: Just one clarification. D d we see
all of that?

MR, HAYNES: Yes.

MR LEWS: | have no objection.

MR. REICHEL: No objection.

JUDGE PATTERSON: Ckay. No objection. That will
be entered.

(Petitioner's Exhibit 632-41 received)
M. Parker, we're going to resune where we left off before
|unch. We're nowin Exhibit 42, which is a continuation of
the tables that we were tal king about before lunch. And we
appear to be in hole 69; is that right?
Yes.
And where is hole 69 in relation to the orebody, if you
recal | ?
| don't renmenber
Ckay. It's on your chart, though; correct?
Yes. | think so.
The first annotation for hole 69 says, "Top of bedrock at

12.19 neters.” And then it says, "Wighted averages of
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RVR, " but | don't see a figure there. Could you explain
that for us? |1'mlooking right here (indicating).

No; no. | don't see any reason for that being there. W
shoul d erase it.

Ckay. Let's go down to the hundred foot annotation which
says, "The hundred foot of crown pillar at 42.67 meters."
And you have a wei ghted average figure of what?

6- 3.

Let's go down. The next annotation for hole 69 is at the
200 foot crown pillar depth of 73.15 nmeters. And what is
the wei ghted average RVR that you cal cul at ed?

6- 5.

And again for hole 69 the 300 foot crown pillar depth at
105.46 meters is what is your weighted average there?

6- 2.

And what's the next annotation say?

It says that bel ow 300 feet from 100 to 131 that is a
68-foot gap in RVRs.

Did you see any explanation in either these tables or any
ot her document as to why that gap existed?

We can | ook further down, 110 to 131. That's odd.

What ' s odd?

Zer o.

And what |evel is that at, what depth?

From 110 2to 111. But that's a very short interval; right?
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It's not a full 3.3. This one is also | ow.

Whi ch one?

112 to 113 at 33. But | believe that interval, that gap
went down here somewhere, 131. So there are a couple of

ot her | ow ones, but not a |ot.

Al right.

So they skipped them

And is that best practice is to skip those intervals, as far
as you're concerned?

No.

Al right. Nowwe're at hole 99. M. Parker, were you able
to plot or deternmi ne where hole 99 was based upon your
review of the application and its appendi ces?

No. | think it's probably because it was drilled later than
the application was provided.

| see. Do you have any reason to believe that hole 99
doesn't relate to this proposal ?

W were told that the eight holes were in and around the
crown pillar.

| see. Including hole 99?

That's one of the eight.

Now, for the -- for hole 99 your initial annotation

i ndi cates the top of bedrock at 3.35 neters. Do you see

t hat ?

Yes.
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And then read the rest of your annotation for us, if you
coul d, please?

"But no RVRs before 1737, thus the upper 14 neters, 46 feet,
rates an RVR of zero."

And woul d your weighted average of RMR here or your

i ndi cati on of an RVR of zero, be consistent with the RQD
nunbers that you see on the left-hand side?

Well, this has been logged to 1737. There's a 100, there's
a 100 above 1706 is very low. This is odd. Wll, just a
mnute. That's a very short interval, only

si xteen-hundredths of a meter. This is another short
interval, only fifteen-hundredths. And that is -- yeah. So
these are very short intervals of core

Al'l right. For the hundred foot depth of the crown pillar
in hole 99 at 34.74 meters, what is your wei ghted average
RVR?

2-9.

Let's go down. Your next annotation relates to a gap. Can
you read that for us, please?

Well, this segnment ends at 57.75. The next one starts at
60.5. So there's a nine-foot gap in here somewhere.

And let's then go down to the RQ for that 60.5 level. And,
M. Parker, if you can look at the RQDs for the 54.71
through 60.5, what are the RQDs in that range?

Apart fromthis short one, very poor; zero.
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The next annotation tal ks about a three-foot gap in RVRs
with RQD 86, and you say which is questionable. Wy do you
say that on your annotation?

Well, fromthat to that, roughly 88. Let's |ook at 88.
There's a couple of | ow ones, but not very low, so that's --
| can't explain it fromthis

Al right. Let's go back up. Now, at the 300 foot |eve
for hole 99 with the crown pillar at 96.01 neters depth,
what is your weighted average RWR?

43. This is all because of that really bad stuff at the

t op.

Al right. M. Parker, we're now at hole 101. Wre you
able to determine the |location of hole 101 in the proposed
Eagl e M ne area?

No.

You have no reason to doubt that hole 101 relates to this
proj ect, though?

| have reason to doubt everything, including that. But |
was told that it was part of that.

Al'l right. For hole 101, you have an annotation that says
the top of bedrock is at 16.5 neters?

Yes.

And then woul d you conti nue the annotation?

But at no RVRs before 17 and a bit, just the upper two feet

inthis case. Just the upper two feet were given an RVR of
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zero.
Ckay. Thank you. All right. In hole 101 at the hundred
foot depth for the crown pillar at 47.55 neters, what

wei ght ed average did you give the RVRs?

6- 3.

Now, the next annotation for hole 101 shows gaps in the
RVRs. Do you see that?

Yes.

Did you see any expl anation for those gaps?

Apparently | saw high RQDs in that region, 69 plus. So who
knows?

Now, at the 200 foot crown pillar depth of 78.84 -- or 64
neters, what's the wei ghted average of the RWVR?

62. In this particular hole we're being helped by a fewin
the 70's.

Your next annotation tal ks about a one-foot gap in the RVRs.
Yes.

And that's at the 87.78 level. Now, on the RQD side, at
that | evel, you have an annotation that says, "See box 28."
Yeah. This is a peculiar thing. The Iength chosen was only
from87.48 to 87.78, which is about five inches; right? And
they rated that with an RQD of a hundred. That's an odd
thing to do for a short length. So | said, "Let's take a

| ook at the box."

That's on the next page?
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87.48; 87.48. This is a good tinme to conpare what nost
fol ks would call good rock, RQ 100 with the real thing.
Al right. And for purposes of conparison, M. Parker,
we' ve got box 28 here. And can you show us on this slide
the portion of the rock that was graded an RQ@ of 1007?
Somewhere around 87.48. So | would guess it was this piece
over here, which would be a continuation of this right
t here.
Al right. I'mhaving a little trouble follow ng you, M.
Par ker, when you say "this piece."
If we go down the core like this, we have to stop here and
start again over there.
| see. And so what portion of this core that's in this
phot ogr aph woul d have been rated an RQD of a hundred?
Thi s piece.
And do you think that's appropriate?
| can't see the rest of it. Can we -- can we nove that
over?
That's the end of the box.
Ch, that's the end of the photograph?
Ri ght .

MR. REI CHEL: Excuse ne. Counsel, just for
clarity of the record, could you nore specifically identify
whi ch exhibit and which slide this is?

MR. HAYNES: Yes. This is Exhibit 42. And this
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box is -- it's a photograph of box 28, hole 101, slide
eight. And it's the run from85.83 to 88.12.

MR. REI CHEL: Thank you.
And this nust be near the bottomof it, a 300 foot crown
pillar, this box.
And just for illustration purposes, M. Parker, on the
fourth portion of the box fromthe top, how would you
characterize the rock that's in that portion of the box?
Should we take a poll --
No. 1'd Ilike youto --
-- so we know what people woul d think?
What woul d you think? Wat's your characterization of it?
Zero. It's terrible structurally.
Al'l right. Now, you're circling, M. Parker, sone of the
RQ@ nunbers for the depths at 87 nmeters or so. Wat's the
significant of those RQDs?
In that box that's where | said it appeared to nme when we
just looked at the pictures that there was sonethi ng w ong.
The appearance of the rock didn't appear to warrant nunbers
l'i ke this.
You nean nunbers such as 60, 56 and 727
In this case, sonewhere in there; 84 to 87.
Oh, sorry. 80, 56 and 72. M eyes are getting bad. Al
right. In box -- excuse ne. 1In hole 101 at the 300 foot

crown pillar depth of 109 -- no -- 105 -- 109.42. What's
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your wei ghted average for the RVR?

5-9.

59? Thank you.

Yeah.

Thank you, M. Parker. You can have a seat.

MR. HAYNES: Petitioners nove the adm ssion of
Exhibit 42 in the Part 632 case.

MR LEWS: W've seen, | believe, a series of
tabl es of data we've gone through, and then | saw as
apparently part of this same Exhibit 42 a slide eight. And
that's, | guess, | assunme that's not the entirety of this
Exhi bit 42?2

MR HAYNES: That is the entirety of Exhibit 42.

MR LEWS: Al right. So Exhibit 42 has the
tabl es we | ooked at and only slide eight photograph?

MR HAYNES: Yes.

MR LEWS: Then | have no objections.

MR. REICHEL: No objection, Your Honor.

JUDGE PATTERSON: Ckay. No objection. It will be
ent er ed.

(Petitioner's Exhibit 632-42 received)

M. Parker, based on your corrected RMRs as annotated on
Exhibits 41 and 42, do the RVRs for the eight cores that you
anal yzed predict a stable crown pillar or a crown pillar

failure?
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MR. LEWS: bjection; foundation. | don't
believe the witness has testified as to whether or how he
nmade any cal cul ations or predictions of subsidence or crown
pillar failure based on these RVR val ues that he's talked
about .

MR HAYNES: 1'Ill rephrase.

MR LEWS: Ckay.

M. Parker, based upon the predictions in the application in
which the application used a figure of RMR at 70 for a
stable crown pillar and an RVR of 60 for an unstable crown
pillar, and then based upon your corrected RVMRs as shown in
Exhibits 41 and 42, do those RVRs predict a stable or a
failed crowm pillar?

MR. LEWS: (bjection; foundation, relevance, Your
Honor. Number one, | don't believe we've | ooked at
provisions in the nmine pernit application materials which
verifies M. Haynes' indicates an RVR of 60 representing
unstabl e and an RVR of 70 representing stable. And the
second part, the relevance part, would be that | don't know
that we've identified any particular parts of the Gol der
reports which equate a 60 RVR as unstable with in fact the
current permitted conditions of the crown pillar. So |
think we have a problemwi th both foundation and rel evance
at this point.

JUDGE PATTERSON: M. Haynes?
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MR. HAYNES: As to foundation, the w tness
testified without objection that the application and its
appendi ces predicted a stable crown pillar at 70 and a
failed crowmn pillar at 60. So a foundation has already been
laid. As to relevance, the witness is using the figures
that canme out of Kennecott's docunents. So it's clearly
relevant. Al we're doing is basing the opinion here on
their docunents. So it's clearly relevant.

MR LEWS: |If I could explain a bit further, Your
Honor ?

JUDGE PATTERSON: Sure

MR LEWS: It's ny understanding that the
document ati on concerning potential crown pillar stability
went through various pernutations and prelimnary steps
culmnating in a report which recormmended a final thickness
of crown pillar and also that there were some final design
pl ans made as to, for instance, the width of the stopes,
whi ch equates to the potential dinensions of the open void
for the mne. And | believe the questions that M. Haynes
is posing to this witness do not account for those changes
fromthe initial prelimnary Golder reports to the fina
reconmendati ons by Golder and inportantly what is in fact in
the mine pernit application now So | believe the testinony
M. Haynes is soliciting at this point is not relevant,

because it relates to earlier prelimnary discussions about
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potential heights of the crown pillar, which are no | onger
t he case.

MR. HAYNES: As to that, Your Honor, the witness
testified that the hundred foot crown pillar height was the
initial application proposal. The 200 foot crown pillar
hei ght was the first nodification. And the 300 foot height
was the last nodification. So we've covered that as well.

JUDGE PATTERSON: |1'Il overrule the objection
M. Parker, let nme ask it again. Based upon your corrected
RVRs, using the CGolder estimates of a stable crown pillar at
70 and a crown pillar failure at 60, what do the RVRs of
these eight cores as you have adjusted them predict for
either a stable crown pillar or a crown pillar failure?
| don't want to own this approach to estimating or predict
instability. But | say that based on their figures, those
adj usted nunbers would indicate that the crown pillar would
be unst abl e.

And by "unstable," what do you nean?

Li kely to coll apse.

M. Parker, you're famliar with best practices for
preparing mning plans for review by agencies and ot hers?
I"mnot quite sure what you nean by that.

Al'l right. Best practices -- I'll rephrase it. Are you
famliar with best practices for preparing applications to

nm ne so that those applications can be reviewed by others
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for conpl eteness or sufficiency?

I'"d say | know how it's normally done.

Al right. And in your review of the tables that we've just
gone through for Exhibits 41 and 42, would you say that the
way that the RMRs were calculated is the way that it's
normal |y done?

It would not normally be done the way that it was done.

And how would it normally be done?

You woul dn't onit those bad rocks and pretend they weren't

t here.

M. Parker, earlier when we went through the |ist of
docunents that you reviewed, | asked you if you had revi ewed
what has been proposed as Kennecott Exhibit 592, which is
entitled Eval uation of Possible Hydraulic Conductivity
Changes Due to M ning-Induced Stress Effects, Eagle Deposit
Crown Pillar, prepared by Col der Associ ates, dated Apri
2008. And you said you reviewed that docunent?

Yes.

Did this docunent contain any new core | ogging or

geot echni cal 1 oggi ng?

|'mnot sure how to answer that. At about the same tine we
did get sone additional infornmation about core logging. |'m
not sure if they were related or not.

Al right. And was that additional information hel pful for

your anal ysis and your opinions, or not?
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It was sonewhat confusing, but was hel pful, yes.

And was there anything that was included in Exhibit --
Kennecott Exhibit 592 that woul d cause you to change your
opi nion of crown pillar failure?

No. I'dlike to add a little bit to that, just one nore
point. Again, there was no new information of the magnitude
and orientation of any lateral stresses in the rock nass.
And | consider that crucial to prediction of stability of
crown pillars.

Explain to us why the information about lateral stress is
crucial to the stability of the crown pillar.

Because that is what holds a massive broken rock in place.
Is there a conmon exanple that you m ght use to show the
effective lateral stress on a crown pillar?

A common exanpl e, you nean, |ike a nodel ?

Li ke a nodel .

Yeah; yes. | could if sonebody would I end nme half a dozen
fat books, | could hold themup like this (indicating) by
pressing i nwards on those books. And | could relax or have
to relax and eventually ny hand woul d cone apart and it
woul d col | apse, just as a rock would. And that appears to
be what happened at the Athens M ne.

M. Parker, do you recall in reviewing the application and
its appendi ces any discussion of the relationship between

vertical stress and horizontal stress -- excuse ne --
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| ateral stress?

Yes.

And what was the discussion in the docunents about those
concepts?

In general, they admitted that nobody knows what the stress
field, as we call it -- the stress field is in that area.
Nobody knows. And the best that they could offer was to
take a stab at it by going to docunentation of stresses
general |l y speaki ng over what they call the Canadi an shi el d.
What is the Canadi an shiel d?

That is a very, very large area, |ike, thousands and

t housands of square niles of ancient what we call
Precanbrian rock, which is present in Huron Muntains and up
parts of Keweenaw and in the Iron range and over a |arge
part of southern Canada, the Canadi an shi el d.

Yes. I'msorry | interrupted you. You were discussing -- a
di scussi on about the Canadi an shi el d.

That is called the Canadian shield. They took fromthe
publ i cati ons some averages and concluded or at least told us
that the | ateral stress would be sonewhere around one and a
half to two tinmes the vertical stress. That was their basic
assunpti on.

And do you view that assunption as valid?

No.

Why not ?
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You can't give one representative nunber to -- for an area
that large. | likened it to giving an average air
tenperature for Canada today.

And is that because the rel ationship between | ateral stress
and vertical stress has to be |ocalized?

" mnot sure what you neant by that, but | think that --
well, how should | put it? |It's going to vary a lot from

pl ace to place fromone corner of this roomto the other
corner of the room |If | take a neasurenent here and | nove
over five feet, odds are |'ve got a different neasurenent.

It varies a lot in magnitude and direction over short areas,
short -- small distances.

And in ternms of the rel ati onship between | ateral and
vertical stress, is there a relationship? Strike that. Let
me start over. |If lateral stress is low, in your exanple of
the books being held together, and the lateral stress is

l ow, what would likely happen in a mne with a crow pillar
if the lateral stress field in that regine is | ow?

If there were a mass of fractured rock which was
constituting the crown pillar and you had, say, 1,000 pounds
per square inch or a pretty substantial horizontal stress,

it would probably hold it in place. |If that dimnnished or
in some way was rel eased, the rocks would probably start to
fall a fewat a tine and the roof rocks would unravel, as we

say, like that and find their way to surface or to a very
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strong hori zon.

Now, fromthe information that you ve reviewed in the
application relating to lateral stress, including this
assunption fromthe Canadian shield, is it possible to
determine fromthe application what the |ateral stress
regine is at the area of the proposed m ne?

Not possi bl e.

And why is that?

Nobody has neasured it or studied it, as far as | know.

And in your view, it would be inportant for purposes of
determning the stability of the crown pillar here to study
the lateral stress?

| don't think that you could predict the stability or
instability reliably without determning the | ateral stress
field.

Is it possible to determine the lateral stress field before
ni ni ng begi ns?

It's possible.

And how woul d that be done?

| would guess that the first approach -- well, first go take
a look at the rocks, ook at the cores and see if there's
any evidence of high stress or |ow stress, the extrenes by
| ooking at the cores, talk to the drillers or look at their
| ogs and find out what they encountered. D d they find

rubbl ey stuff down there which apparently was not held



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

together? D d they find gaps which suggests that the joints
were not closed? Look for that evidence first and then nove
on to the next step, which would be neasurenent and probably
the first would be to use a technique call ed hydrofracki ng.
What is hydrofracking?

Hydro, water, and fracking, fracture. The general idea is
to close off a portion of a borehole by putting a plug here
and a plug there and then introduci ng water or some other

j ui ce under high pressure into that interval and punping the
pressure up until it split the rock. And there you have a
neasure of the direction of the stress and an approxi mation
of the magnitude.

And is hydrofracking a test that is commonly used in the

m ni ng i ndustry?

Not commonly. Conmmonly in oil well drilling and that sort
of thing sinply to break the rock.

But it is used in the nmining industry?

It has been for 30, 40 years that | know of. And then there
are other techniques, too.

And what ot her techniques are there?

Wl |, another one for deep holes would be sonmething |ike
this (indicating). You could drill a hole and put a
different bit on your drill and flatten and snooth the

bottom of the hole and then glue in effect sone kind of an

instrunent, string gauges perhaps, to the bottom of the hole
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and then use a normal dianond bit and over core it, as we
say; that is, drill around it and relieve it of stress. And
the stub of core that is broken off then will be relieved of
stress and it would expand or perhaps contract and you could
cal cul ate the approxi mate stresses.

And did you see that any of these techniques for -- by the
way, would these techniques be called in situ stress

measur enment s?

In situ, just nmeans in place; yes.

Ckay. And did you see any evidence in the application or
any docunents related to the application of the use of such
techniques to predict lateral stresses?

Not in the original docunents, no.

Have you seen any since?

I"mnot sure. There's sonebody m ght have nentioned it. It
shoul d be done. But before mining, no. | think what |'ve
seen in the docunents is a proposal which everybody now
junps on and says, "Yes, we'll measure the stresses when we
get underground where it's easier to do."

M. Parker, in your opinion, could in situ stress

nmeasur ement s have been perfornmed as part of the geol ogic
characterization of the rock formations or conditions near
or above the proposed m ne?

It could have been, yes.

Should it have been?



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

> O » O >

406

Naturally wanting to not waste any noney, we | ook at the
cores and | ook at the outcrop and get any other evidence
first. If we could determine it then, | think it would be
worthwhile to get neasurenments. Again, with this proviso
that we realize that if we did one of these rather expensive
nmeasurenments it's not representative of the whole mne.
think that -- 1'Il finish up that. | think that that would
lead me to -- if | were in a position to be planning a m ne
it would lead nme to set aside the stability of the crown
pillar for awhile and do what nobst people, go underground
and start nmining and then find out as you go al ong.

Ideally, you do it first.

M. Parker, have you described the mning plans proposed use
of explosives in the mne?

How t hey proposal to drill and bl ast?

Yes.

I think | can.

Go ahead.

Ckay. The original plans said that they woul d probably use
four-inch dianeter blast holes, which they would drill about
a hundred feet deep and put explosives into them and bl ast
themtogether or in a sequence to break the rock.

And what would the -- let ne back up. | want to establish
some foundation here. Wat is your understanding after

review ng the mning application of the nmethod of m ning?
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And | think you referred earlier to stopes. Could you

expl ain that for us?

The stope is a big hole in the ground from which they
extract the ore.

Al right. And what's your understandi ng of how the stopes
woul d be mined at this proposed m ne?

It's alittle bit involved. But starting at the bottom
which is what they did at the Athens Mne too, starting at
the bottomthey would drill and blast a stope, which would
be a hundred feet high. And the nost conmonly used nunber
in their report is ten neters wide. Elsewhere it's
different. Anyway, ten neters wide and a hundred feet high
They woul d break that primary stope and haul the rock out
and then they'd nove over ten neters leaving a pillar of ore
and mne anot her stope the sane way. There would be two
primary stopes and a secondary stope to be nined | ater.

They woul d backfill those two prinary stopes with what they
called cenented rock fill and then m ne the niddl e secondary
stope in a simlar manner and repeat that up, up, up unti
they get to the top of the orebody.

Now, in your view, M. Parker, after the primary stopes have
been mned and the nmining occurs in the secondary stopes
with a blasting -- the drilling and bl asting, do you have a
vi ew about the effect on the backfill prinmary stopes from

blast -- drilling and bl asting a secondary stopes?
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MR. LEWS: bjection; foundation. Your Honor, |
haven't heard any indication this w tness has ever had any
experience with stope mning and backfilling.

M. Parker, --

Yes, | --

-- do you have any experience with --

Yes.

-- stope mning and backfilling?

Yes.

Descri be your experience.

Canadi an gold m nes, sane general idea.

Waen was that ?

There were several tinmes. |'ve been doing this traveling
consul ting-type business for 40 years or so and scattered

around in there several tines.

So you have experience with stope -- the nmethod of stope and
backfill; correct?
Yes.

Al right. Back to ny question. Do you have a view about
the effect on the secondary -- excuse nme -- on the primary
backfilled stopes fromblasting in the secondary stopes?
Ckay. Even before that |I'd be concerned that those holes
filled with that explosive would break the rock on both
sides of the stope to a significant distance, thereby

weakening what we're calling a pillar between two stopes.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

409

So in other words, the drilling and blasting in the primary
st opes woul d weaken the rocks in the secondary stopes?

Yes; yes.

And then what about the blasting in the secondary stopes
once the prinmary stopes have been backfilled? Wat would be
the likely effect?

If we go with the original application, we're going to have
four-inch holes with a standard expl osi ve, which woul d
probably be anmoniumnitrate, because it's cheap --
relatively cheap. Sone danage woul d be done to the rock to
a distance. Rule of thunb, some damage woul d be done to the
rock to a distance of about 30, 3-0, hole dianeters. Mbst
of the damage woul d be close to the hole, of course, and
then it would dimnish to about 30 dianeters there would be
not nmuch damage. And that 30 tines four inches is ten feet.
So what I'mlooking at right off the bat is that the pillar
is going to be danaged to sone extent to a depth of about
ten feet on that side and ten feet on that side |eaving only
ten feet in the mddle of this pillar undamaged. Ckay.
That's before we get around to mining that mddle pillar.
Okay. Now we put in backfill which itself is as described
in the application as very weak, very little strength to it,
whi ch sonebody el se will address, | suppose. The situation
gets worse when you blast that mddle pillar which is

al ready damaged and the concussion goes out into the
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backfill, which is very weak stuff.

destroy it.

Do the application and its appendi ces or subsequent

docunent s di scuss the possibility of going to six-inch holes

rat her than four-inch hol es?

That is in the original application that to inprove

And you're likely to

productivity and | ower costs they might go to holes as big

as six inches in dianeter.

And what would be the likely effect of going to six-inch

hol es based upon your previous testinony?

Well, just take 30 tinmes six inches and you' ve got 15 feet

of danmage on both sides of

nothing left; right?

a 30-foot pillar.

I"msorry. You said there's nothing left?

15 feet, 15 feet, and it's only 30 feet wide in the

There's

begi nning, so there would be nothing left theoretically.

That woul d be an effect.

And that was apparently not

consi dered, which, you know, suggested to ne that

been thought through very

wel | .

it

hadn' t

Does the application discuss the possibility of using high

vel ocity expl osives?

Yes; sane height.

What's a high velocity expl osive?

Well, the energy content of explosives is related in a hole

to the anmount that you put

in the hol e,

of course.

And

410
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that's sonething to do with the density, how nuch it weighs
per cubic inch or whatever. |It's also directly related to
the velocity squared. And we're tal king about velocity as
the rate at which an expl osi on propagates through that
explosive. Wth a cheap amoniumnitrate, that night be
11, 000 feet per second, which is pretty quick. Wth a high
velocity emul sion, say, it mght not be 11,000 but 18, 000,
much, nmuch faster. And it's velocity squared that counts,
so a very significant amount of damage done. Apparently it

was not considered at the tine.

In the docunents you've revi ewed, have there been changes to

the type of explosive that may be used, switching froma
high velocity to a low velocity or |ow density expl osive?
One of the Kennecott exhibits concerns a | ow density

enul sion, which is being used in gold mnes in California
and Nevada to help them avoid this excessive damage.

And woul d your views about the explosives be changed if a
| ow density enul sion were used in this case?

It should help. It's not a newidea, by the way. It's the
i dea of making |ow density explosives is a hundred years
ol d.

M. Parker, if we turn nowto the topic of the ventilation
of the mne, is fire a concern for underground mi nes?

Yes, of course.

And what are the potential sources of fires in underground

411
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m nes?

Wel |, although the application nmakes light of it and says
there's nothing down there to burn, that's not true.

Howis it not true?

Wel I, they do recognize that one of the mnerals,

peridotite, tends to oxidize and get hot. They recognize
that, but they do not address the idea that one of the
fairly common things to happen underground is that on a

pi ece of machinery, say a big truck or a front-end | oader, a
hydraul i ¢ hose nay burst with too nuch pressure on it and
hydraulic oil spray onto the engi ne or an exhaust, burst
into flame, tires catch fire, black snoke is imediately
filling the mne openings. And since the air is traveling
at sonething like 1,000 feet per second in their ventilation
system very soon that thick black snmoke which won't all ow
you to see a hand in front of your nose, fills the nine

And as | say, probably kill everybody in the mne except the
driver who would wal k back up the hill in fresh air.

And what does the application say about the fire risk at
this proposed m ne?

Negl i gi bl e.

Do you find that conclusion credible?

Ri di cul ous. That was only possible cause of fire. And then
there's electrical, explosives. A significant one which

shoul d not be overl ooked is arson, the disgruntled enpl oyee.
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They say it will never happen, but it does. Therefore,
you've got to do sonething different about that ventilation
pl an and escape pl ans.

M. Parker, is the influx of water into a mne a concern for
the design of the nine?

Yes.

Do you have any experience with water flowing into m nes?
Yes.

Can you give us the benefit of your experience, please?
Yeah, quite a few. Linestone mine in Kansas City everything
was going fine and all of a sudden a fountain erupted under
the floor. The floor heaved up with enough water to flood a
good part of the mne. That was a quick one. At Wite

Pi ne, as they approached a major fault and which was call ed
White Pine Fault, they drilled holes into the fault and high
pressure water shot across the roomlike that, |ots of

water. A lot of mnes -- several mnes have been conpletely
fl ooded when they encountered water unexpectedly.

And describe for us generally how the water gets into the

m ne.

What do you nmean by that?

Well, fromthe very general terns, how does the water get to
the m ne?
| would think that nmost conmonly -- | just thought of

anot her one in Kentucky where they hit water with a | ot of
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sulfur init, toxic stuff. And in that case too the water
shot across the room hit the other side there. It was very
hi gh pressure. And they had to get rid of it, and they had
to find a place to put it, the Chio River

That's a whol e other state and a whol e other regul atory

regi ne, M. Parker

Anyway, that's what conmonly happens. You run into a
fracture, not expected, and there's a |l ot of high pressure
water in it and it floods the m ne.

Is there any way before the mning starts at a particul ar
nmne, M. Parker, to study the likelihood that the mning

wi Il encounter water such as you have descri bed?

Yes.

How i s that?

Well, if I were |ooking at a proposed nmine like this one, |
think the first place I'd look for information would be from
the drillers and their 1o0gs.

And what would the drillers |ogs show you?

If we had responsible drillers on the job, | think that they
woul d record every instance when they |ost water. They have
to punp water down the hole to wash the cuttings out as they
drill and to prevent the bit at the front end from pl uggi ng.
kay. So they're continuously punping water down the hole
and watching it cone back out of the hole. If that suddenly

stops, they say they' ve lost water. Right. Either the punp

414



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

o » O »r

>

quit or they hit a void underground and they're losing their
water. And they would normally record that. And that would
be a warning to soneone who was thinking about the
possibility of naking or losing a lot of water. They night
on the other hand encounter excessive water pressure which
woul d push extra water out of the hole. They'd say they
were making water in their records. That's where I'd | ook.
And did you find any discussion in the application or its
appendi ces or subsequent docunents relating to this mne
that discuss the review of any drillers' logs in relation to
the losing or gaining water?

No. | looked for it. | asked for it. | have nothing.

Do you find that unusual ?

Yes.

Do you think that's best practices for purposes of designing
this mne --

O course.

-- or to ask for drillers' |ogs?

Talk to the drillers all the tinme. "Wat do you find? D d
you make any water? Did you make -- lose water? Let ne

| ook at your logs.”" And then I m ght have sone speci al
holes drilled into suspect areas to define the problem
better.

And did you see any of that in this application?

I think that inclined holes are nore likely to hit vertical
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fracture than if you have a vertical hole; therefore, |
think the inclined holes are going to give you the

i ndications, and I m ght ask to have sone drilled
specifically if I thought it had a fault or sonething
underground. But | saw no indication of that.

M. Parker, is it accurate to say that application and the
appendi ces that you revi ewed approached the mine design from
a conput er-desi gn standpoint rather than froma practica

st andpoi nt ?

| think so.

And in your opinion, what would be a better way to eval uate
the design of this mine? Froma conputer-nodeling
standpoint or froma practical standpoint?

Practical. | want to deal with reality, not assunptions.
And how, froma practical standpoint, would you go about
that task?

Are you asking us now to redesign the mnine?

No, I'm not asking you to redesign the mne. But froma
practical standpoint, what would you do to at |east begin
the m ni ng design?

Go back to the basics. Look at the rocks; ook at the
cores; study the geology on the surface; |ook at case

hi stori es.

And for this mne what case histories would be rel evant for

pur poses of designing this proposed nmine? Are there any
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that are local or nearby or in the Upper Peninsul a?
Yeah. | would |look at all the mne histories that | could
get ahold of in the area and -- let's say 100 nmiles or in
simlar rocks. Keweenaw Peninsula did -- some of those
mnes -- sonme of those residents of mines in Keweenaw
Peninsula, did they run into large quantities of water as
they went under Lake Superior or not? Iron mnes, not many
mles away, they're in Precanbrian geology. What was their
experience? Wen did they have the -- one of the biggest
punps in the world in one of those iron mnes, a Cornish
punp.
And which iron mne was that; do you recall?
Iron River --

THE WTNESS: Stanley, could you fill me in on
t hat ?
Sorry. He can't help you right now.
Ckay. Maybe at Chapin nine.
At which m ne?
Maybe Chapin nmine, C-h-a-p-i-n. They --
And what's significant about the Chapin m ne?
| saw a photograph where three hairy, old mners were

standi ng, grinning underground as three jets of water cane

out of the wall like this (indicating), and we hit water
bodi es.
And what about -- as we discussed before, M. Parker, what

417
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about the Athens mine? Wuld that be relevant to your

i nquiry?

Yes, of course.

And what about the Ropes gold mine that you di scussed
before? Wuld that be relevant to your inquiry?

Yes; yes. | could say a word or two about the geol ogy
there. 1t's been studi ed several tines, and there have been
various theories. But | think that the nost recent and the
nost probable is that there was a massive rock, which they
call Schist, which is alittle -- made up of sort of flaky
nmnerals all aligned parallel to each other with a blob, if
you will, of peridotite on both sides of it, so it was,
like, a sliver of this pernmeable rock between two
peridotites, and the gold-bearing juices went fromthe
peridotites into that. And so there was a sliver of a
somewhat weaker rock between two stronger rocks. Al of
this sat vertically. Again, that sort of rings a bell when
we' ve got a possibility of a plug-like collapse because of
the vertical geol ogy.

Are there differences in geology at these other m nes that
you' ve just described that woul d preclude them from being
used as exanpl es of nearby m nes for purposes of eval uating
this nmining design or even design it?

No two mines are alike in detail. But in general, | think

that these could be -- they could provide useful information



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

of these |l ocal mnes being Precanbrian ancient, what we call
hard rocks. | would not use a salt mne or a coal mne for
a conparison, 'cause their rocks are quite different.

And, M. Parker, in your review of the application and the
other materials that acconpanied it, did you find any

di scussion of any of these mines or these nmine events in
those material s?

In -- on the first Sainsbury report -- | think it was the
first, nmaybe the second, he nentioned the Athens mne. It
was not mentioned in the later reports.

And the Sainsbury report is of course a report by a
consultant for the DEQ is that correct?

I think he was chosen by another conpany, an internediary,
MG for the DEQ

Yes. kay. But in the application and its acconpanying
docunents, you didn't find -- did you find any reference to
any ot her nearby mines for purposes of designing this mne?
| think there was nention of the Wiite Pine nine as having
hi gh stresses. That was just as an exanple. Sonebody el se
nmenti oned anot her one in Mnnesota, Long Mser Way. A |ong
time ago one set of neasurenments was nade in an iron mne

I think those are the only things that m ght be called case

hi stori es.

MR. HAYNES: Thank you. No further questions at

this tine.
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MR LEWS: Your Honor, |I'mgoing to do a
technology switch. 1'mtold it takes a couple mnutes.

JUDGE PATTERSON: Take a break?

MR LEWS: Al right.

MR. DYKEMA: Actually, your Honor, before the
break, can Huron Mountain O ub ask just a couple of quick
questi ons?

THE WTNESS: GCh. kay.

JUDCE PATTERSON: Ch. Ckay.

MR. DYKEMA: Thank you

DI RECT EXAM NATI ON

BY MR DYKEMA:

Q

M. Parker, am| right that, when this operation starts, if
it starts, the first thing they'll have to do is blast into
and under the Eagle Rock itself?

That' s what the proposal says.

And do you have experience with blasting -- initial blasting
operations to open up an underground m ne?

That would be just like a quarry in the beginning, yes.

Can you give the Court a sense of how far away the blasting
noi ses are likely to be audible?

It would depend on how rmuch expl osi ve you detonated at one
time and what kind of explosive. But to answer your
question a little better, you can hear a shotgun from one

end of the plains to the other, | inagine -- a 12-gauge.
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You can hear it. So you'd hear a "boonm and some runbles,
think froma normal mine blast which was opening up a tunne
or cleaning up the face prior to opening a tunnel. You'd
hear it, and for a long distance you'd feel it too
underfoot. There would be waves through the air and sone
under f oot .
Have you in your capacity as a mning expert and m ning
consul tant ever been asked to conduct an anal ysis rel evant
to the effect that underground blasting on fish living in
surface waters?
| have not been asked to do that specifically, no.
Are you aware of any state that regul ates underground m ne
blasting in order to protect surface fish?
| don't think it's specifically ainmed at m ning, but Al aska
and Oregon, at |least those two states, have regul ati ons
which regulate the -- any blasting near bodies of water
containing fish.
And have you conducted any review or any analysis of issues
related to that question?
| read the Alaskan and the State of Washi ngton regul ations
and what | could find in the federal regulations, which | ean
on Al aska for information

MR DYKEMA: Look at Exhibit 38-6.
M. Parker, we're now |l ooking at Exhibit 36, which is a

document prepared by the Al aska Departnment of Fish and Gane
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relating to blasting standards for the protection of fish.
Are you famliar with this docunent?

Yes.

And have you undertaken an analysis to deternine, based on
the standards set forth by the Al aska Departnent of Fish and
Ganme as to the effect that the blasting of the Eagle mne is
likely to have on fish living at the surface?

That was a very crude evaluation. | plugged dollar nunbers
into that fornula, yes.

And what conclusions did this analysis give you?

MR, LEWS: bjection; foundation, your Honor.

Nunber one, | haven't heard anythi ng about what our nunbers
are. | don't know that M. Parker knows the details about
the plan for blasting that will be used in the mne, the

anount of explosives, type of explosives, |ocation of
expl osives and so on. And | haven't heard any foundation by
whi ch he coul d draw any conpari sons between the actual nine
pl an of what will actually be done to regulations from
Al aska, nor, of course, have | heard any foundation or
qualifications fromthis witness as to tal k about the
effects of anything on fish, let alone blasting.

MR REICHEL: | join in the objection.

MR. DYKEMA:  Your Honor, he has testified as to
the kinds and sizes and velocities of the explosives that

have been discussed in the application. There is a range,
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and | expect his answer will take into account that there is
a range and -- what was the other basis? And he is -- we're
not offering himas an expert on fish. He is sinply

appl ying the data that the Al aska Departnent of Fish and

Gane have fornmulated to test the -- at what inpacts a fish's
swi m bl adder will rupture or burst. He's sinply using the
likely explosives in this mne under the -- using the

formula that the Al aska Departnment of Fish and Gane have
establ i shed as setting paraneters for killing fish, so |
think he has an adequate foundati on.

MR LEWS:. Your Honor, if | might add further,
understanding that to attenpt to apply what may happen in
this mning, nunber one, again, detailed, specific
i nformati on about the types of charges, amount of charges,
| ocation and so forth would have to be known. At best this
witness has testified that he has sonme general idea about
what nay be used, and that's the extent of what we've heard.
Secondly, it's further ny understanding that, for any
attenpt to conmpute effects on fish under this Al aska
standard, one would have to first be able to derive by sone
mat hemati cal cal cul ati on some reflection of sound waves and
so forth, and | don't believe he has the qualifications to
do it, nor have | heard any foundation that he has done it.
So | think there is sinply no foundation for himto be able

to ask the question posed by counsel.

ny
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JUDGE PATTERSON: By his own adm ssion M. Parker
has stated it was a crude analysis. For what's it's worth,
"Il allow himto testify, but | understand, Counsel, there
nmay be argunent as to the -- again, the credibility of the
assessnment. But |I'Il allow himto opi ne what he can
M. Parker, what conclusions, if any, did you reach from
appl ying the standards for fish safety that Al aska proposed
in Exhibit 36 to the operations of the Eagle mne and |likely
effects on trout living at the surface?

The analysis was relatively sinple. | didn't need a | ot of
input. | just did what nost mining engineers would want to
do if they had to predict what danage woul d be done to a
sensitive structure by blasting nearby. That's comon
practice; nothing very difficult about that. And to put it
briefly, what you need to know is how nuch expl osive you're
going to detonate at any one tine. They don't even specify
whi ch expl osi ve, because they will all behave in nmuch the
same way. You have to know the distance fromthe point of
expl osive to the point where the fish is, and you have to
know somet hi ng about the nedia through which the blast waves
will travel.

Is it going to be air? 1s it going to be water?
Is it going to be, as in our case, nore less vertically
rock? And you just plug those things into the formula, and

it tells you either the safe distance or the anmount of
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expl osi ves detonated at any one time which will be safe.
And | was surprised at the results. As Peter said, the
initial damage done to nost fish would be that their sw m
bl adder woul d be danmaged. That's what keeps themright-way
upwards, allows themto live.

And even nore sensitive to that is the danage
whi ch woul d be done to spawn just before it hatches out, and
that would be in a trout stream That would be in the
gravel and up-welling water at the bottom of the creek. So
it's not a difficult conputation. And | found that, if |
used the nunbers which were given to us in the
application and the application that | was to eval uate, not
recent additions -- | used the original nunbers, there would
be a four-inch hole. It would be filled with expl osive.

And | took a sinple explosive, which is not the
nost devastating. And | said, "Ckay. A four-inch hole
woul d contain roughly 4-1/2 pounds of anmmoniumnitrate per
foot of hole. And if we multiply that by the tight -- the
depth of hole which would be filled -- that would be the
sinplest way to do it. And a 100-foot hole you m ght put --
I don't know -- 60, 70 feet of explosive. And I nmultiplied
that out, and I cone out with a total anount of explosive
whi ch woul d be detonated if you only blasted one hole at a
time. Now, not nmany people would blast one hole at a tine,

because you get nore efficient fragnmentation if you bl ast
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several together

But let's suppose they did that for only just one;
not the nost efficient way to blast. WlIl, 4-1/2 tinmes 60
is -- you figure it out. 84, 90 pounds of powder, sonething
like that, would go of, "bang." That's a big "bang." And
pl ugged that into the fornula and find that you have to be
several -hundred feet away fromthe fish, in fact. Then
tried different conbinations and found out that, if we were
to blast as proposed in the proposal and only bl asted one
hole at a tinme, we'd be damagi ng brook trout in a creek
whi ch was runni ng al nost directly over the orebody at a
di stance sonething like 1,000 feet.

MR. DYKEMA: May | have one nonent, your Honor?

JUDGE PATTERSON:  Sure

MR. DYKEMA: That's all | have, your Honor. Thank

you, M. Parker.

MR LEWS: Now the Petitioner's counsel are
fini shed.

JUDGE PATTERSON: | was waiting to hear from M.
Haynes. Do you have any fol |l ow up?

MR. HAYNES: Ch, no, | have nothing further at
this tine.

JUDGE PATTERSON: Let's take a break.

(OFf the record)

JUDGE PATTERSON: M. Lewis, are you taking it
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away ?

MR. LEWS:. Yes, your Honor; yes. Hello, M.
Parker. 1'mRod Lewis. | represent Kennecott in this
matter. |1'Il be asking you sone questions.

CROSS- EXAM NATI ON

LEW S:
First of all, M. Parker -- and can you hear nme all right?
Yes.

-- | have a few questions about your resunme | believe that's
been marked as Petitioner's Part 631, Exhibit Nunber 124. |
understand from your resune that since 1971 you' ve been what
you cal l ed sel f-enployed; is that correct?

Yes.

And that's as a consultant?

| don't like to use that word, but npbst people do call ne a
consul tant.

Al right. And just judging fromyour resune, it |ooks |ike
the last tine you actually worked in the mning industry,

not as a consultant but as someone working for a mning
conmpany, would have been the years 1961 to 1971 when you
worked in the Wiite Pine mne; is that right?

That's right.

And prior to your experience in the Wite Pine mine, you had
about one year with a conpany called RL Loof bourow,

L-o-of -b-0-u-r-o-w. That was one year as a m ning
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consultant out of M nneapolis; is that correct?

That's right.

And prior to that you were at M chigan Tech for a nunber of
years?

Yes.

And prior to that you worked on -- as a surveyor engi neer on
nm ne shafts sinking and devel opnment projects between 1953
and 19547

Yes.

And prior to that you were in England, and you worked in
some coal mines in England; is that correct?

That's right.

You al so have listed in your resune a nunber of articles.
It looks to nme like -- and tell ne if this is not true. |
did not see listed here any articles that woul d have been
published in a peer-reviewed, refereed scientific journal?
In a what?

A peer-reviewed refereed scientific journal

I think there were some in mning engineering.

You think there were sone?

I think so.

Ckay.

And one in a Canadi an m ni ng journal

| did not see any of your articles listed that appeared --

for which it appeared the subject matter was the conputation
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and prediction of crown pillar stability prior to m ning.

Wul d that be correct?

| didn't wite about such a thing specifically, no. But of

course, in many nines the roof is the crown pillar

Par don ne?

| say, but in many mines the roof is the crown pillar.

You' ve indicated that you have testified in sone | aw cases;

is that right?

Yes.

And was one of those sonme litigation involving the Wite

Pi ne m ne?

Yes.

And was that litigation involving the inposition of a

penalty by the Federal Mne Safety and Heal th Agency?

Can you tell me nore about that? | don't renenber

Yes. Do you recall a penalty case in, | believe, 1983

brought agai nst the owner of the Wiite Pine mne?

Was that -- could that have been a | abor dispute?

No, sir. It appears to have been involved with safety

i ssues and particularly the reinforcenent that was done in

the roofs of the roons in that m ne.

That was a safety dispute, yeah. Yes, | renenber it.

And do you recal
Yes.

And do you recal

testifying in that case?

that the subject of the matter was
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whet her -- first of all, the Wiite Pine m ne used a nethod
of mning called roomand-pillar mning; is that correct?
That's right.

And that is different than the stope mning that's going to
be used in the Eagle nine; is that correct?

Probabl y, yes.

And is it true that in that type of mining, roomand-pillar
mning, that the coal, or the ore in this case, is mned in
roons separated by narrow ribs or pillars; that the core or
ore in the pillars is won by subsequent working in which the
roof is caved in successive bl ocks?

In general that's correct. The pillars were square, not
linear, and they took out enough ore to make sone noney but
not -- in that case not to collapse the roof.

And the issue in the case concerned the use of rock bolts or
roof bolts; is that correct?

That's right.

And the issue, as | understand it, was whether the mning
conmpany shoul d have used roof bolts or rock bolts as part of
the mning as a general matter or whether, as the owner
contended, the use of roof bolts should only be used on an
as- needed basis, depending on the assessnent of the

condi tions?

That's right.

And did you, in fact, testify in that case in favor of only
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using rock bolts to stabilize the roof of the mine if the
condi ti ons you encountered as you mned, in your opinion,
nerited such steps?

| did, yes.

And | believe that woul d be consistent with the opinions
that you' ve offered today that you believe the best course
is a practical approach, M. Parker?

Yes; yes, it is.

And you don't put nuch stock in the nore nodern conputerized
nodeling, | take it?

That's right. Could | tell you how that case was resol ved?
Pardon me?

Could I tell you how that case was resol ved?

Well, | got the decision here, so | think I know.

It was agai nst the conpany based on what the union steward
said. He said that they always bolted under these
conditions. And afterwards | said to him "John, why did
you say that? You knowit's not true." And he says, "Well,
| didn't know you were going to show up."

| see.

That's the truth.

Al right. But at any rate, you were in favor of only using
the rock bolting as needed and as you thought conditions

war r ant ed?

Yes, sir.
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Now, earlier you testified, M. Parker, as to your opinions
about the quality of the rock fromthe core sanples fromthe
crown pillar. And | believe you testified that your
opi ni ons were based sol ely on photographs of some of those
sanpl es; is that correct?

Solely? 1'd say mainly. Wen | found those, there was
errors or om ssions or sonething like that, and I felt that
I was quite probably justified in doing that.

Ckay. And you had -- what you had was phot ographs of ei ght
core sanples; is that correct?

Yes.

O eight drill holes, | should say.

Ei ght cores.

Ckay. And | believe you indicated earlier you have an
under st andi ng that there were many nore drill holes which
penetrated the crown pillar than the eight for which you had
phot ographs; is that correct?

That's right.

And you, therefore, do understand, don't you, M. Parker
that you had a small subset of the total nunber of drill

hol es through the crown pillar?

Yes. And further, we realized that they were sel ected by
Kennecott.

And what's the basis of that understanding, M. Parker?

Vell, we didn't select them
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Pardon me?

W did not select them

Oh, | understand that; | understand that. |Is it -- | think
you indicated that it's your understanding that those

phot ogr aphs of those ei ght borehol es were obtained fromthe
Departnent of Environnental Quality via a FO A request; is
that true?

| personally don't know where they cane from except that
we -- a request was put in for them and they did cone
through. Now, how they got into our hands, |'mnot sure.
You do not know why those particul ar ei ght borehol es were
sel ected by the DEQ do you, sir?

| don't. I'mcurious, though.

And you do not know whet her those eight borehol es were
representative of the total boreholes fromthe crown pillar,
do you, sir?

MR, HAYNES: Your Honor, | have to object here to
this Iine of questioning. It's argunmentative in the sense
that those eight boreholes that the witness testified to
were the only ones that we got. W have -- of course have
asked both informally and in this proceeding for access to
the borehole logs of all the other holes that were drilled
here, and we've asked to see the actual rock, and we haven't
been able to do that. So to -- for counsel to infer sonmehow

that the witness is self-limted in his analysis of these
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core holes | think is prejudicial, because, of course, if he
had a chance to | ook at nore, he woul d have done nore work.
MR. LEWS:. Your Honor, nunber one, it is very
rel evant that he's only | ooked at a very small subset of the
data. Nunber two, it is ny understanding that the
Petitioners did not request any such data until after the
contested case proceedings were filed; that they got the
phot ogr aphs and the other information pursuant to a FOA to
the DEQ that the photographs, eight borehol es, were what
the DEQ had and, therefore, what the Petitioners got. So |
think I'"mperfectly -- it's perfectly relevant to ask this
question -- questions to this witness about the limtations

of the data he had to review

MR. HAYNES: Actually, your Honor, let ne correct

somet hi ng counsel said. W requested fromthe DEQ t hrough
FO A requests nunerous tinmes all of the information they had
on the cores, on the core logs and on the -- on any
phot ographs relating to those cores fromthis project. The
DEQ consi stently said, "W don't have any information." And
so our FO A request actually was to the DNR, and we got
t hese phot ographs fromthe DNR, not fromthe DEQ So we
have requested them and we've been stonewalled fromthe
begi nni ng.

MR LEWS: Well, there's no basis for that

ei ther, your Honor. They got what the Agency had.
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JUDGE PATTERSON:  All right. | think the specific
objection was that it was argunentative. | don't see it as
that. | think it's proper cross-exam nation. Counsel, if
you -- you can certainly argue the reasons in -- if you have

nore or pursue that through rebuttal or redirect
exam nation. But | think this M. Lewis is on a proper
course of cross-exam nation.
MR. REICHEL: Again --
JUDGE PATTERSON: |I'msorry. | didn't nean to --
MR. REICHEL: No; no. That's fine. | just wanted
to clarify. Wiile M. Haynes correctly noted that the -- as
| understand it, that the Petitioners obtained the
phot ogr aphs in question fromthe Departnment of Natural
Resources, not the DEQ And again, | would sinply like to
note for the record that, to the extent counsel has
suggested or inplied that the DEQ had this information in
its possession and -- in its possession and refused to
provide it, that's inaccurate. But again, that can be
addr essed separately.
MR. HAYNES: And |'mnot inplying that the DEQ
wi thheld information that they had, because it's apparent
that the DEQ didn't have the information that we requested
that -- some of which we eventually got fromthe DNR  So
I'"'mnot making that inplication at all.

JUDGE PATTERSON: Ckay. All right.
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M. Parker, again, just to review, you had photographs of
eight drill holes through the crown pillar. You understand
that there were many nore than that. M question is, you
have no reason to know whet her those ei ght borehol es were
representative of the entire database, do you, sir?
| did not know. | assuned that they would not send the
worst. | did not know.
Yes. But in fact, for all you know, those could have been
ei ght of the worst sanples of rock fromthe crown pillar;
isn't that true?

MR, HAYNES: bjection; calls for specul ation.

JUDGE PATTERSON:  Overrul ed.
You may answer the question, M. Parker.
It's possible.
Now, another thing I think you indicated earlier, M.
Parker -- and in fact, you held up that core in your hands,
and you testified as to how you would | ook at that core, how
you woul d tap that core, how you would listen to that core
and how that would tell you nore information than these
nodern conputers and nodern cal cul ati ons about the quality
of that rock. |Is that your opinion, M. Parker?
It is.
Ckay. And in fact, you were not able to touch, handle, tap
on, listen to, taste any core here in form ng your opinions,

were you, sir?
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We were not given that opportunity, no.
You were limted to bl ack-and-white photographs; is that
correct?
No.
I's that correct?
No.
Did you have col or phot ographs?
You saw t hem
| didn't see color. |'msorry.

MR. HAYNES: They're color.

MR LEWS: Okay. Al right.
Al'l right. You had col or phot ographs.

JUDGE PATTERSON: It's not colorful.

MR LEWS: Not colorful, yes. GCkay. That's what
it --
| read -- can | make a comment here? | read in Steve
Coonbs' description of the |ogging procedures that
phot ogr aphs were taken of all the cores.
And you only had photographs of eight; is that correct?
That's correct. Then who had the --
Now, you also indicated -- | think you acknow edged in your
testinony that the core sanples that were reflected in the
phot ogr aphs coul d have been handl ed. her things could
have been done to them before what you saw in the

phot ogr aphs; is that correct?
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| said that was a possibility, yes.

And | think you did indicate that you knew that these cores,
what ever | ength they came out of the ground, would have to
be broken to be put into the box. |Is that also true?

O course.

And were you, in your evaluations, able to sort out the
fractures and other discontinuities in the sanples from
manmade fractures versus natural fractures?

| think | was able to do that well enough

Did you in fact have access to Kennecott's core | ogging
procedures? Did you know the details about those
procedures, M. Parker?

| have seen them yes.

And do you know how | ong the Ilength of drill cores extracted
fromthe ground were?

At best, ten feet.

Do you know that to be true?

| didn't neasure it.

And is it possible, in your opinion, M. Parker, based on
your experience, that, to extract the rock core fromthe
sl eeves fromwhich it's extracted fromthe ground, that
someti mes the operator would need to knock on that sleeve
with a hamer or other device to | oosen the core?

We woul d say tap

Tap?
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Yes.

And is it not true that that tapping can al so cause
fractures in the core sanple?

O course it could, yes.

And you were not able to distinguish fromthe photographs,
were you, sir, whether a particular fracture or break was
caused by tapping to renove the core?

| can say this: well enough to evaluate | ength of core,
yes.

So in your opinion, you could ook at a fracture in a piece
of core in the photograph and determ ne whether that was
caused fromtappi ng and renoval of the core fromthe sleeve
as opposed to a natural break within the ground?

Some of themwould be quite clear. Sone of them would be

debat abl e.

Now, | wanted to ask you -- you testified in -- about the
| ength used for the RQD cal culations -- do you recall
that? -- the length of core? | believe you indicated that

the rule of thunb is to use two tinmes the dianeter?

Yeah; that's correct.

And in your view, two tines the dianeter in this case ought
to have been ten centineters?

O close to it.

And we | ooked at a photograph of a box of cores, | believe,

that had a little rule at the top of the photograph that
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went to eight centineters; right?

That's right.

And fromthat you assuned that the actual core |ogging
procedures and the procedure used to cal culate the RQD was
based on an eight-centineter |ength versus ten centineters;
is that right?

No, that's not right. That's not what they said.

Ckay. Did you not testify that you felt that an

ei ght-centinmeter standard was used and that was incorrect?

| didn't testify to that, no.

So is it your testinony actually that you don't know whet her
Kennecott used either an eight-centineter or ten-centineter
| engt h?

| personally do not know, but there was some specul ation as
peopl e 1 ooked at these things that maybe that
eight-centinmeter scale in there was because sonebody was
usi ng and eight-centineter |ength as the standard.

Wul d you ascri be any nore significance than speculation to
that, M. Parker?

Well, | asked around, say, "W did it? Can't we find out?"
And | found out that several people |logged the cores in the
early days of the Eagle Project; contractors. And even the
contractors sent several different geologists to work on the
cores, and so | couldn't pin it down.

Isn"t it possible that someone put that rule on there just
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to give the person who | ooked at the photographs sone
measure of scal e?

MR, HAYNES: bjection to the formof the question
as to the possibility. | think the witness mght be able to
testify to probabilities but not possibilities.

In the sense about --

JUDGE PATTERSON:  Well, wait "til I -- I"1I
overrule the objection as to --

In the sense that all things are possible, I'd agree with
you, but | would expect there would be another reason.

I"ve carried in my pocket for several years this handy
little booklet, M. Parker, and | wanted to show it to you
if I mght. Conmon with these things | get kidded about it,
but | carry it around. It has handy conversions and things
like that. And you see here (indicating) it's got alittle
scale; right? You' ve seen those before, haven't you, in
little pocket cal endars and things?

Yes.

And can you see that this scale in both inches, up to 5
inches, and it's in mllineters, 130 mllineters?

Yes.

And | believe, if | recall my math correctly, that that 130
millimeters would be 13 centineters; is that right?

Yes.

Now, if you had seen that scale on the photograph, would you
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have assunmed that, in fact, Kennecott used a 13-neter scale
for its procedures in calculating RQ?

| wouldn't have assuned any such thing. But this was a --

| ooked |i ke a hand-nade scal e, specially nade and col or ed.
But again, | did not draw that conclusion. | never went
with the idea that it was an 8-centineter standard. | |eft
that open as a possibility, though.

Al'l right. | understand. | believe, according to ny notes,

that this is Petitioner's Part 632 Exhibit 41, page 1. And

do you recall, M. Parker, you tal ked about this diagram
earlier?
Yes.

And | believe you indicated that the red dots on this figure

are the |l ocations of some of the eight boreholes that you
had data for; is that correct?

That's as close as | could get, yes.

kay. And | think you acknow edged that they may not be
exactly in the right |ocation?

That is true; yes.

And | think you indicated -- and tell nme if I'mwong --

that what appears as tan or yellowin the figure | think you

referred to as the sem -nmassi ve sul fide?
Yes.
And the red blob, as you called it, in the upper right

corner of the tan portion | think you referred to as the
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massi ve sul fide?

Yes.

And it is your understanding, is it not, M. Parker, that it
is the sem -nmassive and massive sulfides which are the
target of the mning?

They were at the tinme of application, yes.

Good. And then the area that appears to be in blue outside
of the orebody itself, is that the peridotite rock you
referred to earlier?

That's what the map was i ntended to show, yes.

Ckay. So again, it may not be accurate in scale; is that
what you're sayi ng?

Well, you see, there's no information around this left --
bottomleft corner there, so there's sone interpolation or
guessi ng involved, but it's close.

Ckay. Now, you don't have all eight of the borehol es

| ocated on this figure, do you, sir?

One, two, three, four, five, six, seven. It |ooks like
have seven. One, two, three, four, five, six, seven. kay.
Now, it looks to ne like -- and again tell me if |I'mwong;
I may have m ssed sonething. | see one hole within the

sem -massi ve sul fide part of the orebody, and | see one
within the nassive sulfide part of the orebody. |Is that
correct or am| nissing one?

| think you are describing what's shown on that map, yes.
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Al'l right. And | think you indicated earlier -- and again
tell me if I"'mwong -- for these holes that you've
indicated with these red dots, you're not sure specifically
whet her they're vertical, whether they're on a slant one way
or another; is that correct?

| can tell that some of themare vertical 'cause there's a
dot and no line connected to them | can see "155" there
which is rather clearly connected to a green line. That
green is where it's in the sedinents, so |'mpretty --

And that tells us that it's drilled on a slant?

Yes. Now, sonme of those on the right-hand side, there's a
bit of confusion there.

If we look at hole 55, the one you just identified, what
woul d be the point of beginning of that drilling; do you
know?

Where the red dot is or approxinately.

And, now, | see -- other than those two holes that you
identified in the orebody, the rest of the hol es appear to
be outside the peridotite; is that correct?

At this elevation, yes; at this elevation.

And, again, you don't know for sure whether those are
vertical or on a slant; is that right?

And | told you that in some cases we had cross-sections
which allowed us to determnmine how they were oriented. It

woul d have been nice if when somebody had provided us the
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i nformation, they would have provided all of it, including
the | ocation of the holes, the inclination and the
orientation, what would be normal standard.

You also -- M. Parker, earlier we spent quite a lot of tine
| ooking at Petitioner's Part 632 Exhibit Nunber 42, which |
beli eve was those tables of data where it had the RQD data,
the borehole length information, then another chart that
showed RMR data. Do you recall those tables?

Yes; yes.

And as you went through that -- or as you went through those
tabl es you indicated that in sone cases you saw | engt hs of
borehol e for which there were RQD's very low or, for

i nstance, zero; do you recall that?

Yes.

And you noted in your testinmony that in some cases there was
no correspondi ng RVR val ues shown for those particul ar

| engt hs of boreholes; do you recall that?

Yes.

But | also believe you indicated on nore than one occasion
that there were al so sone | engths of borehol es which, in
fact, had some very RQD val ues and again for which there was
no correspondi ng RVR val ues shown in the tables; do you
recall that?

That's right.

And don't you think that if it was Kennecott's intention to



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

o » O >

skew the data; in other words, make the RVR s | ook better
than they really were; that they would al so have incl uded
t hose hi gher RQ@ borehol e data?

First of all, did | say anything about skew ng the data?

Well, | believe you indicated that the result was to skew
the data, and that's why |'m asking this question.

MR HAYNES: ojection. That's m scharacterizing
the witnesses' testinobny. He didn't say that the data were
skewed. He said the data didn't conformto best practices.

JUDGE PATTERSON: | think that's a fair comment.
There were a lot of things that | did not understand, and I
poi nted them out even though | didn't understand them
Al right. Do you think it's possible that there is, in
fact, a reasonabl e explanation for why sonme of those
sections of borehol es which had either high or | ow RQD
val ues were not reflected in the tables for RV val ues?
Isn't that possible, M. Parker?
| can't think of a good reason. Once you had the course,
you should be able to do that.

You authored a report that was submtted with the public
comments in this matter; is that right, M. Parker?

It was submitted?

Pardon me?

What was submitted how? What?

Did you subnmit a report earlier with comments about the
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pl anned m ne?

Sever al

Par don me?

Several of them

Several. GCkay. Al right. | wanted to ask you about sone
things you said in sonme of that materi al

MR LEWS: Counsel, I'mgoing to be | ooking at
what you had marked Part 31, Exhibit 9-H | think it was
also listed as Part 632, Exhibit 3, that big exhibit.

MR HAYNES: Comments?

MR LEWS: Pardon ne?

MR, HAYNES: The comments?

MR LEWS: It is the conmments. And | think I
have an appendi x reference if that helps you. Yes. It was
NWF Appendi x 9- B.

MR. HAYNES: Thank you
| want to ask you about sone things you said in your report
which | believe are consistent with your testinony today,
M. Parker. And specifically |I have in ny notes here that
you said in your testinony that in this case as far as
determ ning the stability of the crown pillar, that you
woul d do what nost people do, get underground and find out
then. |Is that pretty nuch your approach to this, M.

Par ker ?

I think that that's the way nost people do it.
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And in your report, M. Parker --

Excuse me. Could | just add a little bit to that?

Yes, sir.

That's the way they would do it rather than predict with a
| ot of confidence that everything would be right.

| understand. You take issue with the -- again, the

mat hemati cal and the conputer nodeling and the nore nodern
use of predictive tools?

And the confidence expressed in the fact that it would be
stable and there woul d be no subsidence. Yes, | take issue
with that.

And it's your position that, again, the old ways are still
the best ways, that we need to | ook at the rock, kick the
rock, get down underground and then see what we're going to
encount er?

That' s ny opi ni on

M. Parker, |'ve seen the term-- and you may have used it;
I"'mnot sure. But in the mning context |'ve seen the term
"devel opment™” used in ternms of mning. And I've seen -- it
appears to ne it means sonething different than actually
mning the ore; is that correct?

Yes.

And does it generally -- would it include, for instance, the
process of making a tunnel and access places, for instance,

SO0 you can get ready to get to the ore and then mne it?
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And are you famliar with the pernmit conditions for the
nmning project in this case?
What do you nmean by "pernit conditions"?
Do you know that a mning pernit has been issued by the
M chi gan Departnent of Environmental Quality for this mne?
| would like to think that is not a certainty.
Ckay. Ckay. Well, let ne assure you, M. Parker, that such
a permt has been issued. kay?
| hear you.
Al right. | take it since you -- well, let nme ask you
this: 1'massum ng then that you have not read the
conditions of the permt; is that correct?
That's probably true.

MR. LEWS: Looking at, Counsel, |ntervenor Numnber
385, that's the Part 632 Mning Permt, and by the way, |
woul d offer that at this time, your Honor.

JUDGE PATTERSON: |'msorry. What was that nunber
again, M. Lew s?

MR LEWS: Intervenor Nunber 385.

JUDGE PATTERSON:  385.

MR. HAYNES: | don't have an objection.

MR. REICHEL: No objection.
M. Parker, we just tal ked about --

JUDGE PATTERSON: No objection, it wll be
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(I ntervenor Exhibit 385 received)

MR LEWS: |I'msorry, your Honor.

JUDGE PATTERSON: That's all right.
We just reviewed your opinion as to if it would be better to
col |l ect and devel op this data once underground than rely on
these other predictions. And | recall also that you tal ked
earlier about the collection of what M. Haynes called in
situ stress data; do you recall that?
Yes.
And it had sonething to do, as | understand it, with sone
testing which nmight enable one to predict or gain sone
addi tional information about these so-called vertical or
| ateral stresses which mght exist within a crown pillar?
That's right.
And | believe you indicated that while it could be done
per haps before nining, that it's nore typically done after
ni ni ng commences once underground; is that true?
More typically, yes, which is not the best way.
And are you aware, then, in the permt, M. Parker, that in
page 6 condition E-8, again Intervenor Nunmber 385, that the
DEQ actually requires the following for this nining
operation: "As each level is developed" -- and we just
tal ked about that word, renenber?

"As each level is developed starting with the
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| owest level, the pernmittee -- that's Kennecott --
"shall collect in situ stress data in standard
geol ogi ¢, geotechnical and hydrol ogic data to eval uate
rock stability for the overlying | evel or |evels.
Suppl enental dianond drilling shall be carried out if
necessary to fill in any data gaps, and a 3D physica
nodel shall be devel oped and maintai ned to accurately
assess ground and hydrol ogi c conditions."
You did not know that that was going to be a requirenent for
this nining; is that correct?
| think I1'd heard that, yes. But none of that appeared in
the original application, which is what | was supposed to
eval uat e.
That's fine. | understand that, sir. Thank you. And do
you recall also making this statenment in your report, M.
Par ker ?
MR LEWS: This is at page 14, Counsel, of the
second of the papers in that appendi x.
Do you recall saying in one of your --
MR. HAYNES: |I'msorry, Counsel. Second of which
papers?
MR LEWS: It would be the sanme exhibit |
referenced earlier. |It's the Appendix 9-B-NW. Ckay?
MR. HAYNES: |In which report?

MR LEWS: And then | believe it's his second
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report. It's titled "Comments on the KEMC Application, June
2006." These are all included together in ny version. |If
you trust me, M. Haynes, |I'll read it correctly.

MR, HAYNES: |I'll trust you subject to

verification.

MR LEWS: Al right.

MR. HAYNES: |Isn't that what President Reagan
sai d?

MR LEWS: Trust but verify, yeah.

Do you recall saying this in your report, M. Parker, as
soon as | find it again:

"My thinking is that surface stability could and
probably woul d be ensured by careful mning during the
early years so as not to lose the mne but could only
be guaranteed if a penalty were inposed if subsidence
did occur at any tinme." Do you recall that?

Yes, | do.

MR. HAYNES: |I'msorry. Before you continue, what

page was that on, Counsel?

MR, LEWS: Page 14.

MR. HAYNES: Thank you

And, again, you have not reviewed the permt application or
materials, | think, beyond the Col der reports, but are you
aware, sir, that, in fact, there is a bonding requirenent

for this mne project?
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Was that the 11 m|lion?
' mnot sure of the anount.
That's -- ny comrent was, "peanuts as conpared to the val ue
of the project.”
And do you recall saying in that report on page 21, M.
Par ker, that:
"The proposed m ne schedule will allow
approxi mately 69 nonths to conplete the data collection
and crown pillar design prior to nmning above the 327.5
limt. Good, but again a new approach"?
Ckay. That sounds familiar, again enphasizing that this is
a change fromthe original application
| understand. You've indicated that your assignnment and
initial coments were based on the application materials,
and you had not reviewed the permt condition. M. Parker
you al so offered sone testinony earlier or sonme opinions
about the potential performance of the backfill that's going

to be used in the nine. Do you recall that?

Yes.

And you indicated in response to ny objection, | believe,
that you had -- you had had experience in mnes which used
stope and backfill techniques. Do you recall that?

Yes.

And did you indicate you' d had that experience in severa

m nes?
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And was it successful ?

Ckay. There are several different kinds of backfill. Wen
|"ve seen mine tailings sorted to get the coarse materi al
and get rid of the fine material and lightly cenmented and
poured hydraulically into an encl osure, that works.

Al so, in |ooking at your report --

MR LEWS: And this would be, | think, the third
paper attached to that appendi x, M. Haynes, the one
entitled "Additional Thoughts on KEMC Backfill Plans," page
23 actual ly.
-- you indicate there, M. Parker, that you had discussed
the prior day with Stanley, the proposed backfill. And you
i ndicate that, "from Googling mne backfill practices,
especi al |y Canadi an techni cal papers, in which | think I
recogni zed the Gol der approach." |Is that correct, M.
Par ker ?
Is what part of it correct?
What you said there, that you, "learned quite a bit fromthe
di scussion with Stanley and from Googling m ne backfill
practices, especially Canadian technical papers"?
That's correct.

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

MR. REI CHEL: Good afternoon, M. Parker. M name

is Robert Reichel. | represent the DEQ in this proceeding.
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| have very limted questions for you.

CROSS- EXAM NATI ON

BY MR REl CHEL:

Q

On direct exam nation when M. Haynes was asking you the
questions, one of the things you testified about was a
situation at the Athens Mne, and do you recall that one of
the slides you were asked to | ook at was froma publication

MR, REICHEL: | believe, for the record, it was
contained in Petitioner's Part 32 Exhibit -- 632 Exhibits
Nunber 38.

"' mnot hooked up here to project this, but as you may

recall, sir, you were asked to look at a diagram and a paper
that discussed the -- case studies at certain mnes?
Yes.

And depicted in that slide or that excerpt fromthe paper
was a diagramthat showed certain subsurface fornation
pattern with, | believe -- according to your testinony there
were di kes present there. Do you recall that?

Yes.

And | just want to make sure | understand your testinony.

Is it your understanding that the situation at the Athens

M ne, based upon your review of that paper, was that the
area where the subsidence occurred was an area | ocated in
between two dikes; is that a fair statement?

The one on the left of the sketch was descri bed soneti nes as
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a di ke, sonetines as a fault, sonetinmes as a conbi nati on.
The one on the right was a dike clearly.

Is it your understanding, sir, in that situation that the
subsi dence did not occur in the actual area of the intrusion
of the dike that you described?

No, between di kes.

Correct. And isn't it true, sir, that at |east based upon
your review of the application for this particular mning
project, the area where the target of the mning is is
within a single intrusion that conmes to the surface that's
the so-called Eagle formation?

| think it was -- it came in at |east two stages, maybe
three; first the dike and then the peridotite and then
injection of ore, | think.

Well, wouldn't you agree, sir, that the situation that

exi sted at the Athens M ne where the subsidence occurred
between two features that were identified as dikes is not
the sanme as exist at the proposed mining site at issue here?
It's not exactly the sanme, but | see simlar conditions in
that there is a dike on one side and a questionabl e contact
with the country rocks on the other side al so al nost
vertical .

But, again, the situation is not the sane?

No; no. | said no two mnes are alike.

MR. REICHEL: Could | have just a nonent, Judge?
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JUDGE PATTERSON:  Sure
M. Parker, you testified earlier about in situ stress
testing; do you recall that?
Yes.
And you were asked a series of questions by counsel on
di rect exam nation about the possible use of in situ stress
testing froma surface location prior to the devel opnent of
a mne. Do you recall being asked about that?
Yes.
And | believe your testinobny was that you had identified a
coupl e of possible techniques. One | believe you testified
was hydrofracci ng; do you recall that?
Yes.
In your professional experience, sir, do you know how nany

times that techni que has been used; that is, in situ stress

testing froma surface location in hard rock mning prior to

the devel opnent or pernitting of a mne?
No.

You don't knowif it's ever been done?

Ch, | didn't say that. | don't know how many --
Ckay. Do you know -- you don't know how many tines?
Ri ght .

How many i nstances are you aware in which that has occurred
under the circunstances | described?

This was ny connection: One of ny jobs was to find
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hydr of racci ng sand, the oil people, and hydrofrac a hole and
went to crack the rock to let the oil and gas perneate it
nore easily. And they like to punp in a special kind of
sand to hold those fractures open so they don't close when
you rel ease the pressure. So | was chasing that

hydrof racci ng sand, and | knew there was a big denmand for
hydrofraccing. But that would be practically -- 1'll guess
practically all for oil, gas, and in sonme cases for in situ
| eachi ng of ores, crack the rock and put juice in there to
di ssolve the nmetals or whatever

"Cause of their mning technique?

Yes.

But, of course, that's not being proposed here; correct?
Par don?

That's not being proposed at this site; correct? That is --
No.

And | believe the other technique that you describe for in
situ stress testing you said conceivably could be used or
conducted froma surface location prior to the devel opnent
of the m ne involved doing additional borings. And I'm not
sure | have the correct term nology, but over drilling?
Qvercoring.

Overcoring. Excuse ne. Thank you, sir. And again, ny
question is, based on your professional know edge in the

hard rock m ning industry, how many instances are you aware
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of the use of this technique in advance of m ne devel opnent
to conduct in situ stress testing froma surface |ocation?
That is, how many tines, to your know edge, has that been
done?

| did not followit closely, but I know that for quite a
years the practice was used in South African gold m nes.
They pronoted it. | never used it.

It's not a technique you used?

As | look at WIson Blake, | renmenber now that there's sone
hydr of racci ng done in lIdaho too in silver mnes.

MR. BRACKEN: W hydrofrac --

MR REICHEL: Sir. M. Blake will be testifying
and i f soneone wants to ask himabout that, that can be
pursued, but just to explain to you, sir, only person can
testify at a tine.

But if | understand your testinobny correctly, you' re not
aware of the use of this technique prior to the devel opnent
or the permitting of an underground hard rock nine in the
United States to determ ne these vertical -- excuse nme -- in
situ stress neasurenents?

I cannot point to an instance. | used to read about it
years ago, how it was done. And | shall say | don't

renenber any reason why it would not work here.

Ckay. Let's just assunme hypothetically, sir, that this were

done.
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Yes.

Wul d you -- for exanple, let's just say hypothetically
sormeone did this technique tonorrow and they conducted the
stress -- this kind of test at a single boring. Wuld you
consider a single test sufficient to -- reliable in your
phi | osophy or your practical approach to m ne engi neering?
Wul d you consider that sufficient to establish conclusively
the probability or potential for subsidence?

Not concl usively but better than nothing. And |I'd be

| ooki ng not for a very precise nmeasurenent of the |evel of
stress but for a direction of maxi num stress and for an
approximation. Is it zero? Is it 10,000? Is it 2,0007?
Something like that. 1'd be happy with that. And as

l've --

Just a single nmeasure?

As |'ve said before, no one neasurenent is likely to be
representative, but you could do several neasurenments in the
same hole at different depths. W could figure it out.

But again, you wouldn't base it -- if | understand your
testinony correctly, sir, it's your recommendati on and your
prof essi onal judgnment is that the best and preferred way of
addressing this kind of issue is to actually conduct these
kinds of tests in situ once you're underground and as the
ni ni ng progresses; correct?

| didn't say that was the best but it would be the nost
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attractive, especially if, as in a lot of cases, you're sort
of poor-boying an operation; you don't have nmuch noney in
the beginning. Normally those people would wait. But if,
as in this case, a very valuable project, it would be al nost
i ke a governnent project noney that would be avail able, and
I'd do it.
But, again, you can't give nme a single instance that you're
aware of the hard rock mning industry in the United States
where this has been done prior to mine pernmit; correct?
At this time | cannot do that, no. | think I could find it
though. I've not | ooked into it.
And in any event, it's your testinony that this is not
comonl y done?
That's true. This isn't a common mne. Renmenber?

MR. REICHEL: Nothing further at this tine.

JUDGE PATTERSON: Redirect?

MR. HAYNES: | have a few questions.

REDI RECT EXAM NATI ON

HAYNES:
M. Parker, M. Lew s questioned you about the availability
of other core data in addition to the eight cores that you
revi ewed the photographs and the tables for. Do you
renenber that questioning?
Not precisely, but |I renenber vaguely, yes.

In your review of the application and its appendi ces and
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later information did you note in your review any di scussion
in those docunents of the cores and the RWVR anal ysis that
you performed here, any discussion that |ooked like that in
any of the application or its appendi ces?

W1 son Bl ake commented on our report, including that stuff.
But did you see any in the application or its appendi ces or
the later documents concerning an analysis |ike you

per f or med?

Only that | just nentioned.

M. Lewis also asked you -- strike that. |In response to M.
Lewi s' questions about the sem -nassive and the massive
sulfide unit that were shown in Exhibit 41 as the orange and
then the red portion of the deposit; do you renenber those
questi ons?

Yes.

And the blue ring around the deposit, as you testified
before, is the peridotite; correct? Wll, a close
approxi mati on?

Approx- -- yes.

And you testified in response to his questions about the
proposal in the application is to mne the nmassive sulfide
and the sem -massive sulfide; do you renenber that?

| heard him say that, yes.

And do you have a -- do you have a view different than that

about what you believe will be mned at this site?
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O course.

MR LEWS: Object other foundation, your Honor.
The witness has testified that he has revi ewed
specifically -- if | can find it here, Appendix C-1 -- that
was the geol ogy report; Appendix C2, that's the Gol der
report on rock characterization. Appendix C-3 was anot her
Gol der report on rock characterization and predictions of
crown pillar stability, technical meno dated April 2006 by
Gol der, technical neno dated June 7, 2006 by Col der, M.
Sai nsbury's reports. There's no foundation laid as to why
M. Parker would have sone basis for sone opinion that the
nne plan will be different other than is reflected in those
docunent s.

MR. HAYNES: Well, your Honor, |'m asking the
witness to testify concerning his -- based upon his
know edge of the mning industry and based upon the likely
value of the ore in this unit as well as in the peridotite
as to whether or not the nining application correctly
predicts what's going to be mned there. | can ask -- | can
do one nore foundational question.

JUDGE PATTERSON: All right.
M. Parker, did you also review the m ning application
itself as well as the appendices?
Yes.

And are you aware of the price of nickel and copper in
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mar ket s today as opposed to -- or in comparison with the
prices at the tinme the mne application was submtted?

| amwell aware of that.

And based upon that know edge do you have a view as to

whet her or not it would be feasible froma mning standpoint
to mne nore than the nassive and the sem -nassive units?

MR LEWS: (Objection to relevance, your Honor.
The pernmits sets forth the conditions for the mning. It
specifically incorporates the mne pernit application
materials. That is what Kennecott is allowed to do. That
is all it's allowed to do. Counsel is attenpting to elicit
this witness' speculation as to what ni ght happen at sone
point in the future not allowed by the permit, and it's not
rel evant to these proceedi ngs.

MR. REICHEL: Join in the objection.

MR, HAYNES: Well, | think, your Honor, that we
can explore the basis of the application and also the pernit
and as to whether or not those actually reflect reality.
That's what |'m asking the w tness about.

JUDGE PATTERSON: 1'Il allow himto answer. [|'m
not sure where you're going with this exactly, but --

M. Parker, do you have a view as to whether or not the
application and the pernit set forth the probable extent of
the mining for this site?

| do.
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What is your view?
| believe quite strongly that the sudden and spectacul ar
increase in prices of metals has brought a ot of that
peridotite which had sone sulfides init up in value to a
point at which it not only could be m ned but al nost has to
be mined if we are to get responsible recovery of the
resource, a |lot nore.
And if that were to occur, M. Parker, would that alter the
anal ysis for the crown pillar stability that's been proposed
for this mne?

MR LEWS: bjection; foundation; relevance, your
Honor. First we start with specul ati on about mining that
can't take place by |law under the current permt. Now we're
aski ng about specul ation as to what the nining design would
be in that specul ative hypothetical scenario.

MR. HAYNES: Al I'masking was to infer based
upon his know edge of and his review of the RVR s for this

site whether or not he'd have to revise those if the mning

pl an changes. It's a pretty sinple question.
Yes.
JUDCGE PATTERSON: |'Il allow himto answer.
M. Parker?
Well, |I've seen enough changes in the application already to

believe that nore will follow. And | can't prove that yet,

but when the dollars are counted, | have to believe that the
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State will require that ore to be mned, and then the mne
will be nore valuable. It will be larger. The dinensions
will change. The duration of mning will change. Those

things | believe, not to nmention yet the additional

or ebodi es whi ch we suspect are | ayi ng around.

Al right. M. Parker, in response to M. Lewi s' questions
about getting down underground to then -- once the mning
begins to then take in situ stress nmeasurenents and to
devel opnent a 3D mining plan, do you renenber those
questions?

Yes, | do.

If the nine were to proceed as planned and that is the

mning would start fromthe bottomup and this 3D plan were

prepared, would those -- would that work change your view as

expressed today that the crown pillar at 300 nmeters is

nevert hel ess unstabl e based upon Kennecott's RMR s as you' ve

anal yzed t henf?
If we just |ook at the nunbers and accept their eval uation

we see that the m ne woul d be unstabl e.

MR HAYNES: | have nothing further. Thank you.

MR LEWS: Nothing further, your Honor.

MR. REICHEL: Nothing further.

JUDGE PATTERSON: Thank you, sir.

MR. HAYNES: Your Honor, could we take just a

short break?
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JUDGE PATTERSON: Yeah. Good idea.
(O f the record)
JUDGE PATTERSON: Ready?
MR. HAYNES: Ready. Petitioners call Mrcia
Bj oner ud.
REPORTER: Do you solemly swear or affirmthat
the testinony you re about to give will be the whole truth?
M5. BJORNERUD: | do.
MARCI A BJORNERUD
havi ng been called by the Petitioners and sworn:
DI RECT EXAM NATI ON
BY MR HAYNES:
Q Good afternoon. Wuld you say your nane and spell both

nanes for the record, please?

A My name is Marcia Bjornerud. The first name Ma-r-c-i-a;

| ast name Bjornerud, B-j-o0-r-n-e-r-u-d.

JUDGE PATTERSON: |I'msorry. Can do that one nore
time?
THE WTNESS: B-j-o0-r-n-e-r-u-d.
JUDGE PATTERSON: Thank you.
Q Dr. Bjornerud, could you give us a brief recitation of your

educati onal background, please?
A Yes, | have a bachelor's degree in -- a Bachel or of Science
degree in geophysics fromthe University of Mnnesota in

1983, and a master's in structural geol ogy and rock
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nmechanics and a PhD in the sane fields fromthe University
of Wsconsin and those degrees in 1985 and 1987.

And what -- can you describe for us please what you nean by
"rock mechanics"?

The study of how rocks respond to stress both by brittle
failure and ductile deformation.

And what do you nean by "structural geol ogy"?

Structural geology is the study of the architecture of the
crust of the Earth. It can include plate tectonics but it
can also include smaller scale features |ike fractures and
joints. Anything that has to do, again, with the response
of rocks to stresses and napping the crust, defining its
geonetry.

And then could you give us then a brief history of your

enpl oynent ?

Yes. After ny bachelor's degree | had a short-term
appointnent with the U S. CGeological Survey in California
doi ng work al ong the San Andreas Fault and also in the Mna
Lake area where there was concern about a vol canic eruption
about to happen. And then | had a postdoctoral -- then I
went to graduate school and then | had a postdoctora

appoi ntnent at the Chio State University and during that
time | worked with Canadi an Geol ogi cal Survey geol ogists in
Northern Ellesmere Island in Arctic Canada to map a | arge

area of northernnost Canada that had not been napped in
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detail geologically. And then | had ny first academ c job
at Mam University of Ohio where | was professor in a
graduate programand | got tenured there but decided to nove
back to the north country and | took nmy current position at
Lawrence University in Wsconsin in 1995.

And what is your position at Law ence University?

" m professor and chair of the geol ogy departnent and I
teach but | also continue to do research, nmy own as well as
research involving students.

What courses generally do you teach?

| teach the hard rock geol ogy courses primarily, including
structural geol ogy, igneous and mnetanor phi c petrol ogy,
history of earthen life, the whole great story of all of the
Earth's history, introductory geology, field geol ogy, and
occasi onal seminars on things like planetary geol ogy.

And how woul d pl anetary geol ogy be different fromthe -- as
you described it, the whole big Earth that we Iive on? O
isit?

It's very different and we learn actually a | ot about
Earth's geology by conparing it with that on Venus and Mars;
for exanple, no water nakes a big difference.

And what are the particular areas that you have an interest
in research?

I"mparticularly interested in understanding rock fracture

and faulting and being able to | ook at naturally fractured
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rock and meke inferences about ancient stress regi nes and
processes including seismcity of earthquakes.

Have you received any academnic awards or others honors in
your work?

| have -- I'ma fellow of the Geol ogical Society of America,
a professional organization of geologists in the United
States and Canada. And | think fewer than five percent of
the nenbers can becone fellows, so it's and honor. | have
received a Fulbright fellowship to study geol ogy in Norway.
| spent a year there. And | also was recently granted an
endowed professorship at our university in recognition of ny
research.

Have you witten any books concerning geol ogy?

| have. |'ve witten a textbook in geology that's used in
i ntroductory geol ogy classes and nore recently I've witten
a book neant for l|lay people about the history of the Earth;
a very broad-brush overview.

Have you participated in witing chapters of any books
dealing with geol ogy?

Yeah, |'ve done that too in a nunber of edited vol unes,
technical as well as books for popul ar audi ences.

Have you published anything in any peer review journals?
Most of ny publishing is in peer review journals and |'ve
done a lot of that in ny field, in structural geol ogy.

And those articles in your structural geology area in the
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peer review journals are indicated in your résumg?
Yes.

MR. HAYNES: For the record, Dr. Bjornerud's
résune is Petitioner's Exhibit 122 and it has al ready been
adm tted by stipul ation.

Dr. Bjornerud, have you published abstracts al so?
Yes.

And what is a published abstract?

They're usually a relatively short sunmary of a paper that's

presented at a professional neeting. And |'ve published --
' mnot sure how many dozens.

Now, as part of your acadenic duties do you teach students
who go into geotechnical consulting?

Yeah, quite a few of our students with a bachelor's degree
can find jobs in geotechnical consulting, and they do.

And as part of your work and your research, have you becone
famliar with best practices -- best professional practices
for structural geol ogy and rock mechani cs?

Yes.

And what are -- if you can generalize, what are those best
prof essi onal practices?

Well, in any project you gather as nmuch gernane data as
possi bl e and generally that starts with a literature search
to find whether previous work has been done the area, and

then it would certainly involve going to the outcrop. |If
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there's actually exposed rock available that is certainly

t he begi nni ng poi nt where you have an actual three-

di mensi onal exposure of the rock that you're trying to
study. It would also involve taking sanples and bringi ng
them back to the | aboratory and perhaps making thin sections
to I ook at them under the m croscope so you could do a
detail ed mneral ogi cal analysis. It would involve
potentially collecting data in the field on the orientations
of bedding planes or fractures of faults and then, again,
bringing themback to the lab and plotting them And then
if there were any geophysical or bore hole data that tell --
gi ve you infornation about the subsurface you woul d
incorporate that as well. So trying to get information --
as nuch three-di nensional information as possible.

Now, in this matter what were you asked to do?

| was asked to do a field study of the site of the Eagle
outcrop and, secondly, to look in detail at the eight cores
for which we had i nages and do rock mass ratings of all of
that core based on the inages.

You were here to listen to Jack Parker describe what rock
mass ratings are. Do you have anything to add or subtract
or clarify concerning his explanation of what RVMR s are?
Yeah, | think | do, and can | wite sonething on the --

O course.

I think it would hel p everyone.
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MR. HAYNES: Your Honor, I'Il try not to have an
equi pnent mal functi on.

JUDGE PATTERSON: | appreciate that. Qur high-
tech easel

(Wtness prepares sketch)
So what we call the rock mass rating, RVR is actually the
sumof five different conponents. There's a sixth one but
we'll talk about that in a second. RQ@D, which M. Parker
talked a | ot about, is one of those conponents. And in the
current version of the RVR system which is called "RVR 89";
that has nmaxi mum possi bl e value of 20. You do a conversion
between the percents that M. Parker tal ked about and
there's a correspondence between the percent and the
different possible values for that. Al is what's called
"intact rock strength.” That has a maxi mum possi bl e val ue
of 15. A3 is the spacing of discontinuities.
And what do you nmean by "spacing of discontinuities"?
The distance between fractures, faults and other things that
break up the rock. And that has a value of -- maxi mum
possi bl e value of 20. A4 has to do with the condition of
these discontinuities, which neans are they -- do they fit
back together |ike puzzle pieces or do they have a | ot of
| oose rock between them or do they have evidence of slip.
And that has a maxi mum possi bl e value of 30. And the | ast

one i s groundwater conditions predicting how nuch fl ow of
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wat er coul d happen through the rock, and the maxi nmum
possi bl e value of that is 15. Now, the reason | wote this
out is because it is hard to hold all these numbers in mnd
and there are protocols for each of these, descriptors of
the quantitative rock strength and then nore qualitative
things that have to do with condition of the discontinuity
that allow a person | ooking at the rocks to assign specific
nuneri cal values, again with these being the nmaxi num
possi bl e ones.

In the Kennecott report all we had was the A2
val ues and then the total RWR values. W did not have
speci fic independent information on these other paraneters,
except that there was a table that provided intact rock
strength of different rock types and also there is a
statenent in the geotechnical report, C3, to the effect, or
C2 -- excuse nme -- to the effect that dry conditions were
al ways assunmed. And that we inferred then that they al ways
gave this paraneter a value 15. W had no i ndependent
information really neter by neter in the cores of anything
but RQD's. So | was asked to go through the cores neter by
neter and do an assessnment of them identify the rocks and
then assign to the best of nmy ability values for A3, A4 and
A5 and use the RQ@ val ues, which was the only independent
conmponent that we had infornation for.

Al right. Now, if we can go back to the first portion of
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your assignnent, and that was to visit the site. D d you
visit the site?

Yes.

And why is it inportant -- or is it inportant to visit a
site like this to evaluate the structural geonetry or the
structural geology of this -- of a site?

Right. As M. Parker indicated, these rocks are very

het erogenous; it neans from place to place you find
different rock types and they're also not isotropic; they're
not the same in all directions. And so it's inportant to
get a sense of the three-di nmensional picture. And when you
have an actual outcrop, when rock is sticking out of the
ground, that's the easiest place to start to get this three-
di mensi onal picture. Bore holes are essentially one-

di mensi onal peep holes down into the subsurface and it's
difficult, if not inpossible, to get a unique sense of the
geonetry of the rock frombore holes. Even nany densely
sanpl ed bore holes aren't as good as three-dinensiona
exposure of rock

And before you visited the site did you have a chance to

| ook at the regional geol ogy of the area?

Yeah, I'mvery fanmliar with the geol ogy of the Marquette,
M chigan area. | take students on field trips there and
have had sone student projects in that area, so | do know

quite a bit about the area.
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Al'l right.

MR HAYNES: Now, if we could put up on the
screen.
This is appendi x Cl of the application, page 13. And this
is a figure that M. Parker also testified about, Dr.
Bj or ner ud.
Yes.
This figure says -- it's labeled "east area geology." |Is
there anything in this figure that would assist you in your
assi gnment and woul d you point those things out to us?
Ckay. Again, nost of this is based not on avail able
outcrop. There's just two places where rock is actually
sticking out of the ground: East Eagle, which is a place
that | visited, and the snmaller Eagle area. But this work
that | think was done initially in the 1970's by the
M chi gan Geol ogi cal Survey is very inportant because it
shows us that there are very continuous di kes that are
general ly east/west striking that can be seen nagnetically
through the sand and gravel and gl acial deposits that cover
themup in general. And then also these faults tell us that
these di kes are set by some |ater tectonic stress.
And what is the significance of that, of the faults here?
Vell, both the dikes and the faults constitute
discontinuities in the rock; places that one should

i nvesti gate because they can potentially be zones of
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weakness.
Al right.

MR. HAYNES: Could we then go to, on the screen,
3A?
Al right. Dr. Bjornerud, you said that you visited the
site; correct? "Yes"?
Yes, | did.
Did you take any pictures of the site?
Yes, this is one of the pictures | took at the site.
And what is this picture of?
Ckay. This is a view of one of the steep rock faces you can
see at the site. There's ny rock hammer for scale. And
what we see is the peridotite body; it's an igneous body
that was in -- placed in the subsurface, but close to the
anci ent ground surface. And we know that because one of the
nost dramatic features to a geologist visiting this site are
all of the fractures -- or "joints" we say -- breaking the
rock mass up into colums or pencils alnost that are quite
uniformin thickness. And this really is a |lovely exanple
of what we call "columar jointing." And it's forned when a
hot nmagma body cools quickly. And you see this, for
exanple, in lava flows in other parts of the world.
Al right.

MR. HAYNES: Can we go to the next slide, next

pi cture?
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MR REI CHEL: Excuse me. Counsel, |'mnot sure
the record is clear. Wich exhibit is this?

MR. HAYNES: This is fromDr. Bjornerud' s report
in the cooments from Cctober 17 that when we -- when | nove
to adnit it is going to be | abeled Exhibit 3a.

MR. RElI CHEL: Thank you.
This is another view, a picture | took at the East Eagle
outcrop a little bit closer up showi ng how the rock mass is
broken into these pol ygonal shapes that continue into the
side of the hill.
And how is that significant to you as a structura
geol ogi st ?
Wll, it's interesting because it does tell us sonething
about the cooling history of the rock. Again, as the magnma
cools it actually contracts. It's a little Iike mud cracks
in some sense of the word, because they're caused by --
they' re cracks caused by sonething shrinking. And when you
see sonething like this usually it continues right across
the entire thickness of the magma body and it neans that the
rock is conpletely broken into these rod-Iike cylinders.
And what froma structural geol ogy standpoint does it tel
you that the -- this rock outcrop has these polygonal cracks
and col umar structures?
Well, it tells us that, again, the nagma body was very hot

and it was intruded into nuch colder rock. And the reason



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

the cracks devel oped is because of that tenperature contrast
and the rapid cooling and shrinking. And again, we see
these in other parts of the world.

Now, we've now put up on the screen what are figures 1C and
1D, and what are these?

These are two pictures | took in Southern Iceland three
years ago in the national park called Skaltafell National
Park, and | included them because they're very anal ogous to
what we can see in nmuch ol der rocks at the East Eagle
outcrop. This is a comon nethod a geol ogi st uses, conpare
nodern and ancient features. So these are very much like
what we see at that site. Except in this case these columms
of rock -- these (indicating) are icicles here, but these
are colums of rock. Here we see them nmuch closer up

al nost perfect hexagons. These are fornmed in a horizonta
lava flow that cooled fromthe top down and the bottom up
and so they're in a different orientation. |In our case at
the Eagle outcrop they forned in a vertical dike and that

di ke cooled fromthe sides inward and formed these cracks.
But in the lava flow they were cooling the other way and you
formvertical colums. But they're the sane feature. And
again, even to a casual glance it's quite clear that's the
same nechani smof formation as at East Eagle.

Thank you. Dr. Bjornerud, do you have experience in

eval uating the stress regime of rocks underground?
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Much of ny work, ny academ c work invol ves maki ng i nferences
about ancient stresses. But we can't really nmeasure them
directly; we can only make inferences about them As a
graduate student | did do sone in situ stress testing but
it's not sonething that | do today as part of ny work.

Is the stress -- are stress regines sonething that you
routinely describe as -- in your teaching and in your
academ ¢ work?

Yes.

And is that a fairly straightforward geol ogi cal concept?
Students find it difficult but, you know, it's -- | think at
the undergraduate level it's possible for students to
under st and/

And is it inportant in your view to understand the stress
regine of an area in order to evaluate a mning -- potential
ni ni ng pl an?

Yes.

And why woul d that be?

Because anyti me you have preexisting fractures in rocks
determ ni ng whether or not they are going to be reactivated
as slip planes or just tensile cracks depends entirely on
the stress regine that's acting on it.

Dr. Bjornerud, we put up on the screen figure 3A from your
Cct ober 17 report. And this is a figure that you prepared,

is it not?
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Yes.

And what is the purpose of this figure?

What | was trying to do was convey the rather conplicated

t hree-di nensi onal geonetry that we can infer, again, based
on both the outcrop that is exposed at East Eagle as well as
the drill cores that | |ooked at inmages of. And the two key
poi nts woul d be here's the dike, again like nost of the
structures in the area, trends east-west. And here's ny
attenpt to draw these colums of rock that have formed this
pol ygonal network breaking up the rock into these pencils
again. And then the other inportant feature that is very
clear is one looks at the drill cores, the eight that we
have the imges for, is anytine these drill cores have
penetrated the contact between the di ke rock and the host
rock there's a very, very broken-up zone of sheered and

al nost rubblized rock that often has also a | ot of
nmneralization along it, including a mineral that is an
alteration product of olivine which is the main mneral that
gives the peridotite its nane. Peridot, the genstone people
have perhaps heard of, is olivine. Wen olivine gets
hydrated it changes to a very weak mneral called serpentine
and we see that especially devel oped al ong the margi ns of
this. And | actually brought sonme serpentine. It's an
extrenely slippery rock. It's a bit like talc and is known

for very low friction
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And, Dr. Bjornerud, did you in your review of the core
phot os notice or were you able to observe the occurrence of
the -- give nme the nane again, the --

Ser penti ne.

-- serpentine rock?

| can infer that it's there, but in just an inmage of a rock
it's hard to do a positive identification. However, in both
the 1979 M chi gan Geol ogi cal Survey report by Kl asner and
others and in the Cl appendi x by Rossell and Coonbs both
groups of geol ogists nmentioned that nmuch of the peridotite
is -- has been changed to serpentine. So | wasn't the first
to observe this. But it has a certain ook even in a
picture; it has a shiny sort of I|ook.

And what is the significance of the serpentine rock?

It has very low frictional properties; it's a very unusual
rock. It's kind of notorious for being -- having rmuch | ower
coefficient of friction than other silicate mnerals.

And what is the significance of a | ow coefficient of
friction?

Well, it neans for any particular state of stress that may
be acting across a discontinuity like the edge of the dike
here, you need nore confining pressure to keep it from

sl i ppi ng.

And by confining pressures, that would -- is that what M.

Parker referred to as the |lateral stress?
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Lateral stress, yeah

MR HAYNES: Let's go to the next slide.
|"msorry. Before we |eave this one, Dr. Bjornerud, just
bel ow the north arrow we have witing that says "brecciated
contacts between di ke and country rock." Wat does that
mean?
Ckay. That's what | was describing. This word "brecciated"
nmeans broken up, sheered rock. Certainly there's been a |ot
of deformation of that rock at the tinme that the dike was in
pl ace.

MR, HAYNES: Next slide.
Now, Dr. Bjornerud, we're looking at figure 3B from your
report and what is figure 3B and what does it represent?
Ckay. | was trying to argue, as M. Parker was, how
inmportant it is to have sonme idea about the stress regine,
because there are any nunber of relationships geonetrically
bet ween these two sets of discontinuities: the broken zones
bet ween the di ke rock and the country rock, those vertica
walls. And then also the -- all of these thermal fractures
that cut through the dike rock. Those are all potential
zones of weakness and we need to know if we're going to make
nmeani ngf ul concl usi ons about the stability of the pillar
what kinds of stresses are acting on themtoday. W know
that when the di ke was in-placed the stress regi ne m ght

have been sonething like this, that the dike itself
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represented a tensile crack that opened up and nmagma was
intruded into it. |If that's true still now, that's a very
bad scenari o because that nmeans there woul d be potential for
tensile failure opening along that.

And what woul d be the consequence of tensile failure?

| do have a nodel that | could share, or maybe defer that.

Let's -- can you bring the nodel up?

Now?

Sure, to illustrate your point. W have sonme assistance
com ng.

So l've tried to nmake a very, very sinplified block nodel to
show the stress situation. And it's rather like the picture
in the mddle, we have little pencils of |oose rock that's
just held together by the conpression of these elastic
bands. And if | renpve the bottom of the nodel, so had sone
failure under this particular state of stress, but as we
start renmoving the confining pressure -- that too -- we can
have failure progressively or suddenly because nothing was
hol di ng these rods of rock.

Thank you.

So that's one stress scenario, but we don't know what the
stress is, either its direction or the relative nmagnitude.
Stress is a three-dinensional quantity. You can't describe
it by just one nunber.

MR. HAYNES: Could we go to the next slide?
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stress going | think longitudinally along the dike; is that
right? Correct?

Yes.

And then in this slide you have a different kind of stress?
Here's the opposite scenario where again assum ng as
probably is true in this part of Mchigan that the nmaxi num
principle stress lies somewhere in the horizontal plane.
This is the opposite extrene where the stress is acting

per pendi cular to the walls of the dike. And that in sone
ways is the best case scenario and it seens to be what was
assumed in the application and in the C2 and C3 geot echni cal
reports.

And when you say --

But it is only one of possible -- one of several possible
scenari os.

When you say it was assuned; can you describe that
assunption for us?

The assunption, which is again just one of nany
possibilities, was that the maxi mum principle stress was
conveniently acting to keep the rock together

And do you view that assunption as accurate?

It's one of an alnost infinite nunber of possibilities, it
coul d be anywhere in the horizontal plane if the stresses in

this part of Mchigan are |ike those in other Precanbrian
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hori zontal plane. It could be anywhere fromnorth to south,
so here it's acting north and south. In ny other scenario
it was east and west, but it could be any of those things.
And the other thing that we don't know are the relative
magni t udes of what we call signma one versus signma three, the
maxi mum and m ni mum princi ple stresses. That nmakes a big
difference too. Rocks tend to fail when those differences
are larger, so we neither know the orientation nor the

rel ati ve magni tudes of the stresses.

And you're saying the application and its appendi ces don't

di scuss those factors?

No. The last -- the application and its appendi ces do not.
The --

And do any subsequent docunents that were submitted by
Kennecott for purposes of this mne?

Is it 592 -- does address that, but again, they have no --
even M chigan data, nuch less local data. So they specul ate
about other scenarios but don't have any dat a.

Dr. Bjornerud, we now have figure 3D fromyour Cctober 17
report. And you seemto have a different set of --
different orientations for the red arrows here. Could you
expl ain that?

So this is the nore general case where the maxi mum principle

stress, the red arrow -- big red arrows is at sone oblique
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angl e both to the contact between the di ke and the country
rock and to these thermal joints. And in that case all of
these features could be at risk of failing as faults rather
than as tensile cracks.

Al right. Could you explainin alittle nore detail what
you nmean by "failure as faults versus tensile cracks"?
Okay. Neither being exactly shut nor just opened up, but
instead there is a conponent of this stress acting parall el
to the plane. It could cause themto slip in the plane. So
the point of these three diagrans was sinply to show -- we
don't know what the state of stress is and the responses of
this very broken rock depends on how the stresses are
acting, both the magnitudes and the directions.

Is that, in your view, having reviewed the application and
it's appendi ces and supplenmentary material -- is your
view -- what is your view concerning the discussion in those
docunents for determining the local structure regi ne around
this proposed ni ne?

Wll, in the original application as M. Parker, | think
said, the only information they had was based on regional
Canadi an shield stresses. And again that's, | don't think
prof essi onal best practice to use sonething that is not a

| ocal value. Because all of the crown pillar stability
anal ysis, both the scanned scale span and the C pillar

anal ysis, the stress magnitude and direction are inputs into
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those progranms. And so you have to assune sonething to use
those progranms, so you should have sone basis for the
nunbers that you enter when you use those prograns.

And if you were to use such a program Dr. Bjornerud, you
woul d not from a professional best practice standpoint use
such assunpti ons?

No. O you would run scenarios that represent the ful
range of possibilities.

And did you see in the application or its supporting
docunents or further docunents any such estination based
upon those different variabl es?

No.

Is there a way in your view froma structural geol ogi st
standpoint to estinmate the stress locally in a spot such as
the proposed Eagle M ne?

Yes.

And how woul d that be done?

Agai n, hydrofracturing is probably the quickest. If you

al ready have bore holes you can do it that way and M.

Par ker has tal ked about that. There is one even |ess
expensi ve nmet hod, which if you have bore holes that have
been around for a while the regional stresses will actually
start deforming themfromcircular to slightly elliptical
and you can get at least qualitative infornmation about the

magni t udes and orientations of the stresses in the
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pl ane just from bore hol e deformation

And are such in situ stress neasurements a standard

procedure for determ ning the stress regi ne?

Yes.

And in your view could one obtain such stress neasurenents

in situ before starting to mne?

Yes.

And woul d you reconmend that such things be done?

Yes.

MR, REICHEL: (bjection; |eading.

MR LEWS: Also objection; foundation. There's

no foundation that this witness is an expert on what kind of

studi es aught to be done for mining. Apparently she's

tal king about in situ stress testing and other context near

as

| can tell.

MR, HAYNES: Well, | think, your Honor, that she's

testified al ready about using various inputs into the scale

span and C pillar analysis which are, which it's what

Kennecott did here. So she's qualified to answer those

questi ons.

obj ecti ons.

JUDGE PATTERSON: And I1'Il overrul e the

Dr. Bjornerud, would you recomend that such in situ stress
neasurenments be -- had been done in this situation?
| woul d.
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Dr. Bjornerud, | think you testified that as part of your
assi gnment here you were asked to perform sone RVR
calculations; is that right?

Yes.

And is there a standard reference in the literature that
structural geologists and ot her geol ogi sts use for

det erm ni ng how RMR be cal cul at ed?

Yes.

MR. HAYNES: For the record, this is a chart from
the Stanley Vitton report in the Cctober 17 conments, is at
page 15.

Dr. Bjornerud, you reviewed Dr. Vitton's report that was
submtted as part of the comments in this project?

Yes.

And the chart that we have up on the screen; is this chart
the one that you recognize as one that is used ordinarily by
geol ogi sts in determning RW s?

Yes.

Jack Parker tal ked about RQD percentages. Do you renenber
or did you hear that testinony?

Yes.

And is that the technique that was used under the RVR 76

met hod?

Yes. In the application apparently, at least initially, the

RVR val ues were based on a slightly older version of this
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called RMR 76. It's nore common these days to use an
updat ed version RVR 89 that is -- was changed; that's the
one | drew here -- to nake it nore geologically rel evant.
They' re not hugely different. There are slightly different
maxi mum possi bl e val ues of all these conponents.

| see. And could -- for our benefit could you point out in
this chart that we have on the screen the method by which
RVR s are calculated and tie that into your previous witing
on the foot chart of the various Al through A5?

Yes. So here we have the paranmeters. Each one is nunbered
and this is the first part of the RWVR system Al, 2, 3, 4,
and 5. The first one, as | nentioned before, is intact rock
st rengt h.

And coul d you define intact rock strength, please?

So this is usually a | aboratory test simlar to what M.

Par ker was describing, some kind of standardized test to get
a sense of how strong a particular rock type is under dry,
uni form | aboratory conditions. And there are different ways
of neasuring that, even at the point |load or the uniaxiel
unconfi ned conpressive strength, both of those he descri bed.
And than if you do the point |oad test you use this group of
nunbers, if you do the other one you use this group of
nunbers. And than you change themto the A-1 rating, again,
maxi mum val ue of 15 but if it falls in this range it's 15,

this range 12 et cetera.
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So there's a conversion that takes place fromthe actual
test into the RVR systen?

Right. So all of these have no units, they've been
converted fromsonme units to just this RVMRrating with its
maxi mum val ue.

And the m ni mum val ue --

O m ni num val ue.

Is zero; correct?

Yes. For this particular paraneter.

For the intact rock strength; correct?

Yes.

Al right. And than what is A-2?

A-2 is the RQD and so you see the percent's here correspond
to different RVMR A-2 val ues but here the convention is even
if it's very poor, it's actually three.

So for the RQ under the RVR 89 systemthe range of val ues
is fromthree to 20; correct?

Yes.

And just so that we can conpare these values to the RQ@D
percentages that were in the charts that M. Parker
testified about. A 100 percent RQ@ would be 20; is that
right?

Yes.

And then the | ower percentages have correspondently | ower

nunbers in proportion; correct?
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Yes.

Al'l right. Could you than describe the A-3 Doctor?

The A-3 is trying to quantify the typical spacing of
discontinuities including fractures, faults, veins that are
actual ly breaking the rock up and --

And by spacing discontinuities; what do you nean by spaci ng?
How far apart they are.

And that's based upon view ng the cores?

Yes.

And give us an exanple for the spacing say for if you were
to get a rating of 207

That neans that you have | ong pieces of rock unbroken
greater than two neters, six feet and woul d have to be
unbroken to be a 20 there.

And if you have the core that M. Parker used; is there a
way that you could for us today give us an A-3 rating for
the core that you have in your hand?

Well, it's not long enough really to be two neters.

kay. Well, could you rate it?

| nmean, it's intact as long as it is assumng that it was
broken, | suppose froma |longer piece, | could give it a
rating of 20.

That's fine. Now, if you go to A-4; could you describe A-4
for us, please?

The A-4 is the condition of the discontinuities and it's
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descriptive thing. But it has to do with how nuch

di spl acenent and how nmuch alterati on has happened to the
fracture. A fracture that's very fresh will just fit, the
two pieces will fit right back together and that is one
criteria by which you can tell fractures that m ght have
happened during the drilling process fromnatural ones. But
a fracture that has sone separation between the surfaces and
you can tell the pieces don't quite fit together. O
there's some kind of we call it gouge material, than it wll
get a lower rating if it has slickened sides. These are
linear features on surfaces that indicate there's actually
been slip, those would typical of fault surfaces. And
again, this gouge neans material, ground up rock that's been
processed by faults slip

And for A-4, you say that there's sonme judgenent that's
required in order to assign those nunbers; correct?

Yeah.

And that judgenment is obviously professional judgenent of
the geol ogi st; correct?

Ri ght.

And even if there is professional judgenent is there a way
to be consistent or inconsistent in such assignations on the
A-4?

Absolutely. | think the strength of this kind of approach
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isif it used in a very consistent way. One person or a
smal | group of people doing the work over a short period of
time and at least it can give you relative assessnents of
rock quality. But it's not a precision kind of measurenent.
Al right. And for A4 the range of values is what?

In the RMR 89 it's 30 to zero.

Al right. And I'msorry. | think | overlooked this on A3.
Just for the record for A3 what is the range of val ues?

Maxi mum 20 to 5 m ni num

And why do we have a minimumthat is greater than zero?
This is just the convention that is used; it's a standard
that everyone has agreed is a workabl e thing.

Al'l right. Now, Dr. Bjornerud, if you can |ook at the A5
portion of this chart and explain it for us, please.

Ckay. This is one that concerns groundwater flow through
the rock or potential flow And again, there is sone
subjectivity but 15 is the maxi nrumval ue that is conpletely
dry conditions either of rock that so tight it doesn't have
any effective perneability or a situation where there is no
water present. So that's the maxi mum And the m ni mum

val ue where groundwater could flow through the rock is zero.
and have you in your experience seen the various flow or
conditions that -- the wet conditions of rock?

Yes.

They correspond to these different val ues?
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yes. And again, in the application it seens that the
assunption for the A5 value, although we didn't have it

tabul ated nmeter by nmeter in the core, was that all of the
conditions were dry. And that was on page -- in appendi x C2
on page 21.

So in other words, for the RMR s that were used in the
application the assunption was that the A5 factor was goi ng
to be given a value of 15; correct?

That's right. And can | say sonething about that?

O course.

Because in the application as | nentioned before, the RVR 76
met hod was used. And | don't have another color, but let ne
just put the different values. So this for RVR 89. And the
76 nmethod, the first two paraneters have the sane maxi mum
possi bl e val ue.

O what, just for the record?

O the -- Al and A2 have the sane possi bl e maxi mum val ue, 15
and 20 respectively. A3 however, in the 76 schene has a
maxi mum possi bl e value of 30. A4 had a maxi mum possi bl e

val ue of 25. And A5 had a maxi mum possi bl e val ue of 10. |If
you |l ook closely at the C2 geotechnical report what we found
was that they used the RVR 89 val ue -- naxi num possi bl e
value for A5 but the MRM 76 val ues for the other four
conmponents -- and if you add these up they actually add up

to 105.
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and woul d that be best professional practices?

No, because --

Have you ever seen that happen in any other RVR work that
you' ve revi enwed?

Well, if you're going to use one systemyou should use al

of the paraneters in that system

And what is the effect of having a total RVMR of 105 versus
100?

well, it nmeans that all of the values started out
potentially too high, five points too high. And so |

would -- ny best judgnent is that all of the values in the
application should be shifted dowmn by five at |east.

There's one ot her paraneter.

Go ahead.

Let's see where we are. One other paraneter that was not
nmentioned at all in the report is this one, which is B, and
it has to do with the orientation of the discontinuities in
the rock. So we -- | nentioned before these joints that cut
across the dike rock as well as the two boundi ng surfaces on
either side of the dike, their orientation should be taken
into consideration. And this paraneter B ranges from
maxi mum val ue of zero to negative 12

And why do we have zero to negative values for the paraneter
B?

Because generally any major discontinuities are -- wll
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decrease the rock nmass rating, and so in the best case
scenario there's no effect, but they get worse dependi ng on
their orientation relative to the structures that's being
devel oped.

And based upon your review of the application and the
supporting docunments can you tell whether or not the B
factor was used in any of the RWVR cal cul ati ons?

Does not seem have been used.

So would it be accurate to say that the RVMR discussion in
the application and its supporting docunentation is first
overstated by a factor of -- by a value of 5 and then it
doesn't take into account probable negative ratings, or at
| east fromzero to a negative rating on the B factor?
Based on my reading of the application and the appendi ces,
yes.

Dr. Bjornerud, in your view are RMR s a necessary and
sufficient description of rock properties?

| think they're an attenpt to quantify and standardi ze what
is inherently a very conplex system but the absolute
nunbers don't mean anything. | think they're useful in a
rel ati ve sense and they can be useful as a first order
approach to again try to quantify things and -- | think
they' re one approach, but | think that in the absence of a
better understandi ng of geol ogi c context they can be

danger ous because the conputer prograns just require these
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RVR s as inputs as well as the stress data. But you can get
a kind of msleadingly precise result wthout actually

havi ng a good sense of the context of the rock nass. So |
think that's -- in some ways they're a good solution to the
problem of a very messy reality, but they have to be used
wi th caution.

Now, Dr. Bjornerud, did you review the RQD and RMR val ues
assi gned by Kennecott to the several cores that you

revi ewed?

Yes.

And how did you do so?

Well, | had Excel spreadsheets that listed the RQD and RWVR
values. And actually I did not look at the total RMR's. |
did ny designations independently and then | conpared them
Al right.

MR, HAYNES: Your Honor, | hesitate to break
testinony here, except that we're going to get into a nuch
|arger area and | think since it's alnost 5:00 o' clock it
woul d be appropriate to take a break.

JUDGE PATTERSON:  Thank you

(Hearing adjourned at 4:51 p.m)
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