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( PROCEEDI NGS COMVENCED AT 9: 00 AM
Di scussi on
THE CHAI R Good norning, everyone.
Just a remi nder that |ive audio and video streans
and video recordings of this proceeding are avail able

to the public through the AER s website and YouTube.
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Anyone in the virtual hearing roomwth their canera or

m crophone turned on will be captured, and inages and
recordi ngs of you and your surroundings wll be
broadcast to a publicly avail abl e YouTube video. |If

you have concerns about this, please contact counse
well in advance of the tine you' re scheduled to
participate to explain your concerns. W'IlI|l make best
efforts to try and accommobdat e your concerns
considering the need for an open and transparent public
pr ocess.

Are there any prelimnary matters before we return
to M. O Gornman's questioni ng?

Okay. I'Ill just note that Benga has filed
responses to Undertaki ng Nunber 19 and Nunber 21.
Undert aki ng Nunmber 19 was rel ated to confidence
intervals for westslope cutthroat trout, and | don't
know if it's up yet, but it will be posted as Cl AR 877.

Benga response to Undertaking 21 was a revised
version of the Nautilus report as an outcone of
M. O Gorman's questioning yesterday afternoon, and it
wi || be posted as Cl AR Nunber 878.

Wth that, M. O Gorman, you can conti nue.

MR O GORMAN: Thank you, M. Chair.
GARY HOUSTON, DANE MCCOY, M KE YOUL, M KE BARTLETT,
CORY BETTLES, DAVI D DEFOREST, SOREN JENSEN,

MARTI N DAVI ES, LElIF BURGE, DAN BEW.EY, Previously
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Affirmed

STEPHEN DAY, NANCY GRAI NGER, Previously Sworn

(Water, including surface and groundwat er managenent,
quantity and quality, selenium nmanagenent and aquatic
resources, including fish and fish habitat and fish
species at risk)

Al berta Energy Regul ator Staff and Panel Questions
Benga M ning Limted

MR, O GORVAN: Good norni ng, everyone.
M . Houst on.
MR, HOUSTON: Good norning, M. O Gornman.

| want to say thank you to you guys for really quickly
turning around the updates to the Nautilus study. W
just received it, so l'mgoing to take a look at it on
the lunch break, and sone of ny experts are al so going
to take a look at it this norning, so we're not going
to come right back to that right now, but | expect |'I
want to ask you about it this afternoon, if that's
okay.

So carrying on. W'Il| start off alittle nore --

maybe a bit nore easy to handle first thing in the

nor ni ng.

MR. O GORMAN: Can we please call up Cl AR 69.
It's Addendum 5, Zoom Host. And -- oh, sorry. |'m
actually -- sorry. | was on the wong page. | need to

start with CIAR 42, Section C, and go to PDF 81
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A

Q MR O GORMAN:

|"'mgoing to have a coupl e of

qui ck questions, M. Houston, about the project water
demand.
MR, O GORVAN: So it's CIAR 42, Section C
PDF 81. That's good. Can you scan down to the bottom
of the page, please? Actually, we sort of see it --
sorry. Scan down a bit. That's fine. So right close
to the mddle of that page.

Q MR O GORNVAN M. Houston, this was back in
your original EI'S subm ssions, the Cl AR 42.
Oiginally. R ght where we see that dotted --
actually, we see the cursor pointing, we see a line

that says the nom na
coal processing plant i

tonne; correct?

A MR HOUSTON:

cursor.

Q It's right where -- |

where the asterisk is pointing.

of it --

A Oh, yeah. Ckay.

Q Sorry. | realize it's
nmy pointer is pointing,
for that.

was questioning ny --

change ny gl asses.

see the --

wat er makeup requirenent for the

s 110 litres per raw netric

| ' m having trouble seeing the

it's the sentence

It's about 60 percent

now -- it's the sentence where

not the Zoom host. Apol ogi ze

my eyesight. | think Il
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Al right. M bad. It was ny pointer.

So you see the 110 netres per raw netric tonne
val ue?
Yes, yes.
Ckay. So that's what we had when you originally
submtted your EIS.

MR. O GORMVAN: We'l|l take that down, please,
Zoom Host, and we'll call up what | asked for the |ast
time, which is ClAR 69, Addendum 5, and we'll | ook at

page 250, PDF 250. |If we scan down this page a little
bit. Scan down, please. Scan down. GCkay. So there
we go. And just below. No. Ckay.

MR. O GORMVAN: Now you see it illustrated.

So after we received the original EIS subm ssion,
our water demand and water use fol ks were | ooki ng at
Addendum 2 and then Addendum 5. We did receive sone
updated info, and that -- in between those two
docunents, you incorporated water recycling and reuse
strategies into the mne's proposed operations as a
nmeasure to reduce operational water requirenents --
THE COURT REPORTER: Excuse ne, M. O Gornman.

MR O GORVAN: -- (I NDI SCERNI BLE -
OVERLAPPI NG SPEAKERS) neasures with incorporating the
coarse reject centrifuge --

THE COURT REPORTER: Excuse nme. Excuse ne,

M. O Gorman.
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MR. O GORMVAN: Yes?

THE COURT REPORTER: H. It's Angela, the c
reporter. |'mhaving an awful time hearing you
nmorning. | can't hear you. Can | just get you
speak up, please, and nmaybe start that question
agai n?

MR O GORMAN: Okay. Maybe I'Il -- |
and project a little bit nore. | seemto be hav
some sort of problemwth this m crophone, so |
apol ogi ze. How s that?

MR O GORVAN: Gkay. So in a nutshell,

i ncorporating the plans for the coarse reject
centrifuge into your water requirenents, we then
this docunent, found that the CHPP would require

approximately 57 litres per raw netric tonne; is

ourt
this

to

[l try

i ng

after

, In

t hat

right? Conpared to the 110 value we had seen early on?

MR MCCOY: M. O Gorman, it's Dane M Coy

her e.

H, M. MCoy.

There were -- we'll confirmthat, yes, the -- th
the new value was 57 litres, and it was -- in an
an attenpt to nmake the -- the CHPP nore -- nore
nore water recovery, process changes were nade,
and with the -- with the additions that we

i ncorporated, the -- the value went down, that
57 litres per -- per netric tonne.

e--
--in
-- have

and - -
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kay. Thanks, M. MCoy.
|*"mgoing to call up one other docunent from your

subm ssi ons.

MR. O ' GORMAN: Actually, it's in this
document, Zoom Host. |If we can scan down to PDF 329.
MR. O ' GORMAN: | think -- and renenber,

gentl emen, we're on Addendum 5.

So right in the mddle of this diagram--
actually, alnost exactly in the mddle, we see a -- a
smal | object called the "coarse reject centrifuge" wth
a water flow that comes out of it of 174,000 or mllion
litres per year? Sone people use 'M as thousands and
some people use "M as nmillions.

So can you confirm M. MCoy, or soneone, what
you believe that is?
MR HOUSTON: | believe that's mllion,
M. O Gornman.
| think in this figure, someone's using 'M as
t housand. 174, | think that's thousands, actually.

But would it be mllions per year?
MR YOUL: M. O Gorman, M ke Youl here.
| can junp in, if you like.
A hundred --
Can you hear ne okay?
Yeah.

Right. So we typically talk in negalitres, which is a
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>

t housand cubic netres, so 140 -- 174 nmegalitres of

wat er - -

Ah, right. You're right.

-- can recycle back in. Ckay?

Okay. You're right, it's negalitres, so it's 100, 000
cubic netres?

Yeah.

Okay. Geat. So | guess what we wanted to check with
you is can you clarify or confirm is that where the

di fference arose between the two different val ues that
were subm tted around the CHPP water denmand?

It was a conbi nation -- sorry.

Go ahead.

It was a conbination of that plus recycling
approximately, if nmy nenory serves ne correct, about

30 negalitres a year of water that we recover that is
free-draining water com ng out of the conveyor belt
spinning the reject bin, and also as the reject bin
fills up and the trucks are under it -- under it, you
often get a bit of free water comng out of that that's
separating fromthe -- the rejects, and we coll ect that
in adrain, in a sunp, and then recycle that back in --
back in, so the reduction is a combination of those two
I mprovenents.

kay. Did you just say an extra 30 negalitres? [|I'm

not sure | heard that.
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Yes.

Ckay.

Yes. 30.
So --
Three zero.

So nost of the reduction, you know, seven-eighths or so
of the reduction, conmes fromthe coarse reject
centrifuge; is that right?
That's correct.
Yeah, roughly. GCkay. That's good.
MR. O GORMAN: Let's call up please, Zoom
Host -- in the sane docunent, let's just go back to
PDF 293.
Okay. |If we can expand this a little bit, please.
And in this page -- then if we can scan down. Oh,
no, sorry we're looking at it. So the -- no, scan back

up a little bit please, Zoom Host.

MR O GORMAN: So the question we -- we had
asked in this information request -- you see it witten
there -- was to discuss contingencies that m ght be

needed in the event of conponent outages in proposed
dewat eri ng process. And you -- you see that you
responded -- you -- your operating procedures for the
CHPP di d have contingency plans. You did say that if
that particular situation occurs, the feed rate will be

ei ther reduced or stopped until the outage is resol ved.
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So is that still correct? |Is that still your
t hi nking, or do you have -- have you revised your plans
on that front?
MR YOUL: That's still the thinking,
M. OGorman. |If there's not enough water there, we'd
either slow the plant down or stop it altogether.
Okay. Geat. So now I'mwondering if you can tell us
whet her you have yet selected the dewatering system
that you plan to use at the mne? And if you have,
have you studied the reliability of this proposed
systen?

We have, yes. So the actual exact nake and nodel of

conponents of the dewatering systemis still subject to
going out to tender and -- and out to the various
suppliers, but in general ternms, the -- the dewatering

through the plant is tried and proven technol ogy.

(1 NDI SCERNI BLE), who are our process plant designers,
have built many of these plants, and the plant that
we'll be installing at Grassy Mountain is very simlar
to quite a few plants that have been built in recent
years. Wth the exception -- | will point out -- the
only new piece of gear is the hyperbaric disc filter,
and this was chosen as an alternative to a thernal
dryer.

kay. That's good. And, again, are you -- are you

confident that this systemcan be relied on to
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consistently provide the desired recycled water stream
whi ch you are planning for?

Yes, absolutely. The -- the technol ogy bei ng enpl oyed
t hrough screens, vibrating centrifuges, belt press
filters, sieve bends, these are all comonly found

t hroughout processing plants through the world.

Okay. This particular system there are other exanples
of it --

Yes.

-- being used in other plants? Ckay.

Yes. Yes. As | said, the only exception is the
hyperbaric disc filter, but that's been used in many
ot her processing installations. Not necessarily in
coal but in concentrates -- netal concentrates dealing
with fine -- fine particles.

Okay. So let's assunme that you do experience sone
operational challenges with it and it doesn't perform
as well as you expect, are there any particul ar other
measures that you could then enploy to get that extra
wat er, other than applying for additional water

al | ocati ons?

W -- yeah, we have | ooked at this. There are
alternatives. Now, what -- | guess the -- the main
increase in water recovery or decrease in water
consunption, as you pointed out, was through the

installation of the centrifuge on the coarse rejects.
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And -- and | think I mentioned to Ms. -- Ms. Janusz
yesterday that that centrifuge is identical to the
centrifuge we had on the product stream just on the
reject stream and that's purely there for water
recovery.

Shoul d we need to push further, there's quite a
| ot of tweaking we can do with the -- the speed and
pressure the centrifuges operate at. The -- the

downsi de of that is where, so that's an operationa

tradeoff. But if it's all in the name of saving water
and that's -- and that has to be done, that's -- that's
the direction we'll go.

Yeah. As | said, the pressures, the dinensions of
the centrifuge. W also -- in the hyperbaric disc
filter there's an option to fit a steam hood to that,
whi ch further increases the internal pressure of that
to reduce water consunption. And we can | ook at just
| arger -- nore -- nore equi pnent, which would have an
I mpact on the plant footprint. But there's quite a few
options there to -- to deal with water recovery.

Ckay. Thank you, M. --

MR, HOUSTON: | could --

Oh, go ahead.

| could just add a little bit, M. O Gormn. It would
be normal during the detailed design to do a

reliability study, and that would drive, you know, the
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deci sions to have standby units, for exanple, available

to -- to ensure that we do have a reliable operation.
But that -- that would cone during the detail design.
Okay. Thanks. Standby units, not -- not a standby

entire centrifuge, though?

Just -- just -- just to ensure that we have mai nt enance
capabilities or -- or reliability that would -- would
nmeet the needs of the -- of the process. So -- because

t hat woul d depend on engi neering decisions at the tine
after areliability study was done.
kay. Thank you, M. Houston and M. Youl. And, yes,
| should -- actually, | neant to acknow edge before |
started this -- this round of questions, M. Janusz
al nost beat nme to it and nmanaged to take this one out
of nmy package. She went partway down the road but it
didn't take us all the way hone, so finally, I wll ask
you my last question in this thene, which is: Can you
confirm whet her or not you anticipate the need for
additional water allocations, either during the
operation of the mne, during start-up years, for
exanple , while you' re having the raw water pond fill?
MR,  MCCOY: M. O Gorman, it's Dane M Coy
agai n.

| think with the -- with the water allocations
that have been -- with the volunes that are antici pated

and the allocations that are -- have been applied for,
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we do have a -- a bit of contingency within those
vol umes, so we're at -- at this point, you know, with

the -- you know, the reliability of the -- of the

equi pment getting -- performng as -- as a --
projected, | think Benga believes that the anmount of
water that's been applied for is -- is and wll be
sufficient for the -- for the project.

Ckay. Thank you, M. MCoy and everyone. That's it
for that group of questions. | appreciate your answers
t here.

I"mnow going to take us to a series of questions

on hydrology. |If your hydrol ogists want to get warned
up.

MR, O GORMAN: Ms. Porco, how s ny vol une
now? |'mdoing the best | can. Sorry.

Ckay. So I'mgoing to go through a bit of a
preanble, but in the nmeantinme, Zoom Host, if you could
pl ease call up Cl AR 360, which was Addendum 12, and
take us to page 30. W're going to pop around that --
t hat docunment a bit.

MR O GORVAN: And while that's com ng up,
|"mgoing to begin ny -- ny question for you folks.

M. Houston, it's up to you who wants to answer
this. It may or may not be considered an overly
techni cal question. Sone parts of it wll be, though

and | think will need your hydrol ogists to respond.
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Ckay. So let ne provide a brief background.
Benga's use of water allocation transfers for this
project is going to carry certain inplications. One of
themis a requirenent that water conservation
obj ectives or instreamfl ow objectives on the key
rivers and creeks are going to have to be net. That's
going to inply that you nust rel ease water to augnent
flows when flows fall below certain critical levels in
the Crowsnest River and Blairnore and Gol d Creeks.

Now, ny good friends our hydrol ogists at the AER
have been -- have issued questions to you about this
Issue, trying to firmup what we need to understand
goi ng back to before the Panel was appointed, so
with -- when you were just responding to staff IRs
bef ore the Panel becane invol ved, but then even with
the Panel, we've issued you a couple of IRs, including
nost recently in Addendum 12, which you just responded
to sone nont hs ago.

So in this Addendum 12, which |I've asked -- we
will be taking a closer | ook at, you did finally give
us a couple of the key -- a couple of the nunbers that
we need to cross the finish line on this one. W saw
sonme of these critical flows that we need to understand
for both Crowsnest River and Blairnore Creek. W --
["I'l point out, and this was explained --

MR. O GORMAN: If we want to scroll up a bit,
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pl ease, Zoom Host, so we show -- it was IR 7.3. Just
go to the beginning of our ask where we -- just, you
know, scroll up pages. Yeah. And there, if you go a
bit farther up, you'll see where the IR itself begins.
Go up one nore page. ay. That's where your response
begins, so that's fine.

Actually, leave it on -- that's -- that's good.

MR O GORMVAN: So there are a coupl e of

di fferent approaches that one could take to identify
the critical flows and the rel ease requirenents. W
di scussed several of them and when we issued this IR
we provided sone detailed cal culation guidelines to
attenpt to steer you in the direction of producing the
nunbers that we need.

You, in your response -- which I won't show on the
screen right now -- but you adopted essentially an
approach in which you tied the critical flows to be
based on avoiding a greater than 10 percent loss in
area-weighted suitability habitat in Blairnore and Gold
Creeks, and that includes maintaining certain mninmm
nmont hly di scharges for key bio periods. You fleshed
that it in your response. |'msure you renenber that,
M . Houst on.

"' mgoing to point out that when, M. Houston, you
and | spoke, what -- what feels |ike a year ago in the

climate change section of questions, and | pointed --
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you know, we had sonme -- | think "disagreenent” is too
strong a word, but we had a different interpretation,
maybe, of what we had asked you in this IR, and in
rereading it, it seens that you, Benga, interpreted the
IR to really focus on the scenario we proposed in here
about a shutdown of the SBZ.

And in your response -- so to be clear, we put the
scenario of the shutdown in the SBZ to notivate you to
why we needed the nunbers for Blairnore Creek. The
Gol d Creek request in here had nothing to do with a
shutdown in the SBZ. So when you responded, No flow

augnentation to Gold Creek wll be undertaken, we
were -- interpreted that as, oh, you're not -- you're
not augnenting Gold Creek, and you were -- | think were

saying you' re not augnenting Gold Creek just because
there's an SBZ shutdown. That explains our -- you're
noddi ng your head so | see you're --

MR, HOUSTON: Yeah. | agree. | renenber

t he discussion. And you can inmagine imediately after
that, during a break I went back and read the entire
IR, sol'm-- I"'mwth you.

kay. GCkay. So that's ny preanble. Let's begin. In
your IR response that we're | ooking at, you did provide
us with a flowmmtigation plan. | don't think we need
to look at a particular -- we can go to PDF 30 in here,

five pages later, please, near the bottom of the page.
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kay. So in the proposed mtigation plan that you
provi ded us, you did provide a rationale for
expl ai ning: (as read)

Wiere project inpacts on fish habitat in

Bl ai rnore Creek would be nore than 10 percent

I f flows were below .07 cubic netres per

second from August to April and .19 cubic

nmetres per second from May to July.
You -- does that make -- do you renenber that? You see
t hose nunbers?
Yes. Yes, |I'mfollow ng.
kay. Ckay. You proposed that you woul d suppl enent
flows to Blairnmore Creek by up to .07 cubic netres per
second from sedi nent ponds and pit seepage. This is
descri bed over the next couple of pages. Does that
sound right still?
Yes.
Okay. So let's scroll up, please, to PDF 26, four
pages before this one. GCkay. And if we scan down.
Scan down. Were did we say this? If | scan down a
little bit farther, please. | did wite -- oh, second
paragraph fromthe bottom EBFs using -- there we go.
The final sentence in that paragraph, second paragraph
fromthe bottom that says that: (as read)

The EBF [environnental base flow m ninmum

release rate will likely be required to be
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proportional to the project footprint in each

creek's watershed as illustrated in sanple
calculations that we'll give a little bit
| at er.

So | want to clarify sonething wth you, please. In

your response here, and going forward, are you
conmtting that you, Benga, will supplenment the ful
flow shortfall below-- in -- in Blairnore Creek bel ow
the critical thresholds of .07, .19 cubic netres per
seconds irrespective of the magni tude and duration of
that shortfall.
Gve us a mnute, M. O Gornman, to fornulate a good
answer .
Sure. By all neans.
DR. BEWLEY: H, M. O CGorman. This is
Dan Bew ey. N ce to neet you.
H, M. Bew ey.
How are you doi ng?
Good. How are you this norning?
Good. 1've only had one coffee, so I'mstill waking
up. | --
|'ve had five.
You are far ahead of ne, sir.

Ckay. So | was involved in this particular
response froma point of view of instreamflow needs in

some of the calculations that you see here. It's --
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it's definitely an inportant question. |If we get into
kind of questions related to mtigation scenarios and
kind of water volumes in those different scenarios, |
may divert to soneone else, but | can just talk froma
kind of instreamflow needs as a protection |evel for
the fish aspect on this.

I"mgoing to try a slightly unusual tactic here to
begin. | just want to -- a mnute or two for sone
pr eanbl e.

Zoom Host, can we bring up Cl AR 543, page 141.

And | should just kind of add sone context here.
Myself and M. Bettles were responsible for witing the
i nstream fl ow assessnent, and this instreamfl ow
assessnent was critically reviewed by M. Allan Locke.
And just for context, M. Allan Locke was one of the --
the authors of the Al berta desktop nethod, and | really
appreciate his contributions to the review and the
di scussi on that we're having today.

Once we get there, we'll kind of honme in on one of
hi s recommendations, and | fully agree with this
recommendation. So this is Cl AR 553 and -- 553,
page 141. That's right. Top paragraph.

So just for sone context, when we -- when we dea
with instream fl ow needs, there's various ways of doing
this. There is a coarse |level way of doing it, just on

a desktop basis. There's no fieldwork involved. There
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Is also a very detailed way of doing it with field
neasurenents, and that's the route that we ultimtely
went down.

In ternms of a coarse |evel assessnment, there's
vari ous thresholds out there. M. O Gornan, you
i ntroduced one this norning, a 10 percent significant
| oss of habitat over a particular period. There are
ot her thresholds out there at various jurisdictions.
So one is the -- the federal threshold, and it's --
it's in nuch of the docunentation. The federal -- DFO
threshold is essentially once you go bel ow t he
30 percent nean annual discharge |evel, then
essentially any project-related i npacts have to be
mtigated for

There is also the provincial |evel --
environnment al base-flow cutoff |evel, which basically
is -- originates fromthe Al berta desktop nmethod. And
basically what the Al berta desktop nmethod says is in
your driest 20 percent of conditions for any given week
or year, if there are project inpacts on flow in that
driest 20 percent of the year, then those | osses due to
the project nust be mtigated. Gay? There's --
there's all these various different threshol ds.

And M. Locke's good recommendation is that we
need to -- we need to have a discussion on what is that

best or nost optimal environnental base flow or cutoff
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for this project, given that there are different
jurisdictions and they each have their own protection
| evel at that very lowflow |evel

The one -- the one reason why we did a detail ed
assessnent is because, you know, these -- these desktop
net hods are great if you don't have nuch data. But if
we're dealing with sonmething of high significance -- in
our case, the trout -- then we really need to dial into
a detailed flow assessnent. Right? And just really
get the nost anobunt of information as to what the flows
are and all the different reaches and what are the life
stages and the fish suitability for those |ife stages.

So our scope was to identify the residual inpacts
on each |ife stage of the trout for each reach, and you
see that in sone of the calculations. That supersedes
any ki nd of desktop-level nethod that we're dealing
wth. So where -- we want to be careful when we're
you know, saying that we're -- we're using these
coarse-|l evel desktop nethods in this discussion.

| should also note that M. Locke -- also , one of
his great recomrendati ons was to point us to an updated
version of the Al berta desktop nethod that has just
come out in the last 12 nonths. | believe it's called
the Alberta Water Directive CGuidelines. So sorry for
the long preanble. Just to kind of add that to the --

t he di scussion, M. O Gornman.
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So | guess just to kind of carry the question on.
Yeah. So there is the scenario that the SBZ shuts down
and our calcul ations were to, you know, figure out
usi ng these coarse-|evel thresholds that we believe
shoul d be inproved using our detail ed nethod, yes,
essentially, the -- the folks here at Benga crunched
the maths and they basically said there's this water
avai |l able in the ponds that, you know, over a given
amount of time -- | think it's -- it's 50-sonething
days maxi num peri od worst case ever that this saturated
backfill zone may shut down and flows in Blairnore
Creek need to be suppl enented, that they woul d neet
that 30 percent MAD level in Blairnore to satisfy
the -- the base conponent of the instreamflow needs
usi ng that desktop nethod that we think should be
updated with our detailed assessnent. Ckay?

Ckay.

Yeah. Do you want to guide ne on to ..

Vell, | nean |'Il take you back to the question. 1In
the IR response -- and so first I'll acknow edge
everything that you just said are things that have been
di scussed on the record. W understand there are
deskt op nethods. W understand, instead, you're
proposi ng sonet hi ng based on your instreamfl ow
assessnent. |I'mmnot really at this point challenging

you on that. W acknow edge those are different
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approaches that -- we've said you've proposed that
approach, so |I'mjust going with that approach.

And in the -- in the response that you gave us you
did say that you woul d suppl enent flows up to the .07
and .19 netres cubed per second. And | just wanted to
confirm are you commtting to doing that irrespective

of the magnitude of duration, or are you not?

MR, HOUSTON: So the answer's: Yes,
M. O Gorman, we are conmtting to do that. W -- of
course, if the saturated backfill zone isn't shut down,

we need to recognize that that is in respect of
Bl ai rnore Creek
Yes.
That saturated backfill zone is a huge water storage
element in the water managenment plan and -- and so one
can draw that down. It -- if it's out of service, then
| -- | think the -- the limtations on how | ong one can
tolerate that -- that situation are -- are limted, but
we would commt to providing the .07 flow rate during
that tine.
Ckay. Thank you, M. Houston.

And the higher value at the different tines of the
year, which was .19, as | recall?
It -- yes, I'm-- I"msorry. W would -- we would neet
the requirenents.

Ckay.
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Yeah.
Ckay. Thanks, M. Houston.

Let's nove on to a slightly different aspect of
this question. So as | think | alluded to in ny |ong
preanble, we still need -- | think | said we were
two-thirds of the way honme. W had critical flows for
Crowsnest, and there just was a | ot of conservation
objective there that you addressed. W had -- now had
critical flows for Blairnore, but we still don't have
this critical flow information we need for Gold Creek
In fact, we interpreted your response as sayi ng you
weren't going to augnent flows to Gold Creek as -- that
you didn't have that for us.

So | did note, M. Houston, several tinmes, and |'m
not going to try and -- and I won't try and find the
transcript references, but you have spoke through this
process about your plans -- small 'P plans, not
capital 'P" plans -- but your plans, your ability to
augnent flows fromthe sedimentation ponds into Cold
Creek at tines when flows were low. So you've spoken
to that in a general sense, but what we need to
understand is for -- again, notivated by your use of
these water transfers, what the critical flows are and
the potential flow augnentation that you will do into
&old Creek, and we actually need sone detailed -- a

sense of how you're going to do that.
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So if |I scan down in ny notes -- sorry. | have a
| ot of notes on this.

MR, O GORMAN: Let's call up, please, Zoom
Host, CIAR 44, which is -- and we're going to | ook at
your instreamflow assessnent. W're going to go to
PDF page 84. That's several pages nearby. Geat. |If
you can just expand just as an illustration that
graph -- that figure at the bottom

MR. O GORVAN: W won't | ook at this other
series of tables here. Actually, it's Dr. Bewley; is
that right?

DR. BEWLEY: Sure. O M., whichever you
prefer.

kay. Did you prepare these?

Yes.

Ckay. Geat.

So we have a series of figures that relate the AW
habitat to flow for different |ife stages of the
west sl ope cutthroat trout. W have five different
figures, one for a bunch -- you know, five different
reaches on Gold Creek. We won't | ook at the others.

Il will note that in the response you gave us to
IR 73 -- 7.3 that we've been tal king about earlier, you
did illustrate one or two of these diagrans for the --
relating the AW habitat to flow for Blairnore Creek.

So that would -- this was -- this type of figure is an
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I nportant notivator, | think, in your -- your proposed
appr oach.

And we're going -- so knowi ng that these exist,
we're going to -- now go to, in the same docunent,

PDF 252, please. Table Al.

So if we look at -- | think we wanted to | ook at
GC- 09.
MR O GORMVAN: And blow it up alittle bit,
pl ease, Zoom Host .
MR O GORVAN: So GC-09 -- and this is a

projection you gave us for the maxi mum percent change

in flow forecasted due to the project -- no, that's
not -- not -- there. During operations.
MR. O GORMAN: That's good. That's good,

Zoom Host. Stay there.

MR O GORMAN: So you projected during
operations at GC-09 the biggest percent change flow
woul d be a decrease of 9 percent at -- at that station
in Gold Creek. Is that right, M. Bewey? | think --
and | understand that that is in Reach 7, GC- 09.

DR BEWLEY: Sorry. Wiich -- which page is
this of this docunent?

It's PDF 252.

| believe this is in the water tenperature section. W
have -- we have predicted changes in streamflow, and

they show in page 26 of this PDF, | believe.
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Let's take a | ook
So, yes, this shows the changes on Gold Creek at those
vari ous nodes. This is in average hydrol ogica
conditions, | believe. There's a corresponding table
for dry hydrol ogical conditions. But, yes, this is
the -- kind of changes in flow predicted --
Ckay.
-- along Gold Creek.
MR O GORMAN: Can we scan down a little bit,
Zoom Host, please, to see the tinme frane we're | ooking
at here? This -- so -- you see -- okay. That's fine.
MR O GORVAN: So this starts in 2017 and
goes to 2041, and then you see those sorts of
fluctuations.

[“11 -- 1"1l tell you what |I'mgetting at,
M. Bewey, is what we wanted to see were actual
nunbers -- this figure, of course, we'd have to eyebal
and guess what the nunber is. Actual nunbers for your
projected nean reduction in flowin Gold Creek. You --
in that table we | ooked at a mnute ago -- and |
recogni ze we were | ooking at the dry year colum. But
| think the normal year columm on the other side of it
also wll show the sanme maxi mumreduction in flow at
that station in Reach 7 in CGold Creek.

But we wanted to know what your mnean percent

change in reduction and flow due to the project is
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during operations. And if | look at this figure, what
| interpret you' re saying, it decreases --
DR. BEWLEY: Sur e.
-- on a pretty steady path down to, actually, dropping
the flowto nore than 10 percent reduction at that --
Yeah.
-- station, which is CO2?
Essentially, you know, through operations as -- as the
m ne devel ops, water is increasingly lost through to
the end of operations and then into this kind of
t wo-year w ndow of decomm ssioning in the early to
m d- 2040s, and then we get into that kind of closure
phase thereon

So, yeah, like, part of ny discussion with
M. Sawyer is getting into the -- the | osses of habitat
that are predicted based on these flow changes and the
relationship of that to the kind of baseline anount of
habi t at avai | abl e.
Right. And, of course, that's what we are interested
in for this calculation as well. So that's
interesting, but do you -- do you have -- do you have a
tabl e of nunbers that would support this ?
O these flow val ues?
Yes.
So this was obtained from SRK, and | would defer to

M. Jensen to -- you know, if these values are
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t abul at ed.

M. Jensen?

MR,  JENSEN: Yes. Hello, M. O Gornan.

Hel | o.

|'mtrying to -- I"'mtrying recall if we did tabulate
these, and | would probably say no. | -- | don't

recal |l tabulating these nunbers. | -- | think all we
did was show themin an illustration |like this.

Okay. Well, I'Il pull back fromlooking at these
specific nunbers. Although I will ask -- maybe what we

should do is --

MR. O GORMAN: Let's go back to the AWS5 curve
again, which is page 84, PDF 84, Zoom Host.

MR. O GORMAN: So here what we're really

| ooking for -- what we would like is for each reach to

under st and --

MR. O GORMAN: Scan down a little bit,

pl ease, Zoom Host .

MR O GORVAN: What we would like to do is
understand for each reach on Gold Creek what the

percentage change in flowis that we can expect due to

the project and, you know, a -- a graph that we have to
eyebal |l where it -- the points mght |line up over on
the -- on the y-axis makes that a chall enge for our

hydr ol ogi st s.

Wien you gave us your response to IR 7.3, you did
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sort of denonstrate that you do have a good sense

t hrough your -- your nodelling and your instreamfl ow
assessnent how habitat varies with flow for the
different reaches and for different life stages. So
this is what |'mgoing to ask you whether you can
provide: If you can provide it -- | expect it would
requi re an undertaking -- but | expect you're going to
need to think, you know, is this sonmething that you are
able to provide for us? 'Cause this is the information
t hat we need.

Can you please -- 1'll read it out to be -- nake
sure | don't get -- get it wong. Can you pl ease
provi de for each reach and life stage during operations
what is the fl ow bel ow which the predicted change in
fl ow due to your project wll reduce habitat by nore
than 10 percent? And if you like, |I can actually offer
you a suggested formula for that cal culation to guide
your work. But the idea is here if you know what the
average flows are and you know on average how your
project is going to inpact those flows, how -- at what
point in reducing those flows from-- due to your
project are you inpacting the AW habitat for the
different reaches and bio periods to a degree that's
greater than 10 percent. And that woul d be
fundanentally, | think, related to this question | want

to know of what is the critical flow?
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DR. BEWLEY: kay. So | think | understand
the question. Just to -- let's try this. Can we go to
page 94, please, of this docunent. There we go. Ckay.
Let's just scroll along to the operations phase.

So what | think you' re asking, M. O Gorman, is we
have colums in there that say "nean percent AWS",
okay, and anything negative neans that there is a
residual inpact on habitat due to the flow | osses that
have been predicted.

What | think you're asking is what are the flows
that woul d cause those nunbers that you see there, |ike
negative 2 percent, 2 percent, 2 percent, 1 percent,

1 percent, what woul d be those change in flows that
bring us to that 10 percent significance level. Ckay?
| s that the question?

| believe that it is. | do want to nmake sure ny
hydrol ogi sts agree with ne, so they will get back to
me, but | -- yeah, | nmean, the whole point is at what
poi nt are you reducing the flows so you -- is your
project reducing the flows so the AWS decreases by this
critical -- as you' ve suggested, is the critical anount
of loss of 10 percent. So, yes, we think that what you
just said would get us to where we -- we need to be to
come up with the critical flow.

kay. So | think we're on the sane page. Just give ne

one nonent, please.
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MR, HOUSTON: So -- so, M. O Grman, we're
just discussing what we think you' re asking for, and
we're -- we're thinking this may be a -- a couple of
days of work to -- to get back to you on this.

I's this fundanental for ongoing questions or --
Yeah. I'Il junp in and respond to that, M. Houston.
So, yes, this will require an undertaking. It would

require sone nunber crunching but not sort of nonths or

weeks of renodelling or anything like that. It would
just take sonme -- we think sone el bow grease from your
experts. It is not information | need to ask you nore

guesti ons about.

So as -- if we could get this -- you know, |ike
the other information request | had, | did want to ask
you nmore questions about. This is just information
that we are going to need going forward in the future
to be able to evaluate if we have enough information
about your flow augnentation strategy.

So if you could be -- put sone folks to try and --
to work it out and submt it before the close of the
evidentiary period, | think that would be sufficient
for our purposes.
| -- 1 think we can commt to that. |'mjust going to
check with Dr. Bew ey to nmake sure that he's crystal
cl ear on the request.

Vell, | could -- | could clarify a bit nore.
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kay.
Let me -- let me just try and clarify again. [|'Il give
it to you a couple ways.

In Gold Creek for each reach and life stage -- so
t hose are, you know, broken down in those categories
for everything they say -- we want to understand --
here's a coupl e of ways you could think about it.
Gven an ' X percentage change in flow due to the
project under what flows -- so bel ow what flows, then,
are the project inpacts nore than 10 percent inpact to
the AWS habitat?
DR. BEWLEY: Just to be clear,
M. O Gorman, you're referring to the nmean bio period
that we see in the colums here, or do you nean the
one-nonth maxi nun? They're slightly different.
Can we scan over to -- a bit, please, to the left side
so | can see.
| can -- | can clarify what that difference is, if you
want ne to.
Pl ease do.

Yeah. So we were | ooking for each bio period --
each region bio period.
So can we just --
On the bio stage.
Yeah. Can we just scroll over to the deconmm ssion?

And this is the easiest one to explain. Sorry,
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decomm ssion. That's right.

So there's -- there's two thresholds or nmetrics
that we've used. There's a nean, and there's a
one-nmonth maxi mum Mean is the nore chronic, kind of
long term and the one-nonth maxinumis nore acute. So
deconm ssi oni ng 2043 to 2044.

And let's just take spawni ng as an exanpl e.
Spawni ng occurs in My, June, July; okay? So that
nmeans that in May, June, and July of 2043 and 2044, we
are calculating the habitat reductions in each of those
six nmonths, and we're calculating the nmean in the nean
colum that you see here. The one-nonth maxi mum
basi cally nmeans in those six nonths of cal cul ations,
what is the one nonth with the highest [ oss of habitat;
right? As an acute |evel of habitat -- residual
habitat inmpact. So it's -- for this particular w ndow,
it's the one-nonth value versus, in this case, SiX
nont hs of values that are averaged, which you see in
t hat nean col um.

So, yeah, it's over to you whether you -- which --
whi ch netric would you Iike?

The netric we'd |like you to apply, M. Bewley, to the
AWS figures is not the colum we're | ooking at there,
but the mean inpacts on flow fromthe project during

operati ons.

Okay. So it's the -- the flow reduction that brings
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you to the 10 percent |evel of nean habitat reduction
Ckay.

And it's going to be five nunbers per reach that
we see here. | guess five flow reduction nunbers per
reach that give you that 10 percent.

Yeah, we want it by reach and by -- and by -- by life

stage, yes.
Ckay.
So, yeah. That -- that would work for us.

And because this is obviously a confusing and
technical calculation for all involved, we would Iike
you, please, to be very explicit in explaining to us
t he met hodol ogy you use in comng up with these nunbers
and make sure -- | suppose it's obvious -- that you use
real data with nunbers as opposed to a -- a figure that
we have to try and interpret.

Okay. And the last question | have is: You indicated
you had a fornula that was available to help in these

cal cul ati ons?

Vell, we sort of had a general sort of fornula. Wy
don't |, you know, share the one | suggested to you?
Sur e.

Unl ess ny hydrol ogi st says not to. Ckay. |I'mgoing to
go the -- if it helps to clarify, the idea we're

t hi nking of -- and, obviously, I'mgoing to have to say
this out, so -- | can't showit to you. But we're

Dicta Court Reporting Inc.
403-531-0590




4190

© 00 N o o B~ W N PP

N N NN N NN R R R R R PR R R e
o g A W N P O © 0 N o o0 M W N P O

tal ki ng about a percent reduction in habitat, right,
for reduction in flow due to the project.

So if we think about the nunmerator of that
equation for -- in the percent reduction, your AWS
curves show a habitat -- you know, a habitat anmpbunt as
a function of '"Q, as a function of the flow?

Yeah.

So if you have your '"H as a function of 'Q, where 'H
Is habitat area and 'Q is flow, and you subtract

"H -- I"'mfrom Newf oundl and, and so | call it as
“haitch" [phonetic], you'll have to forgive ne -- 'H
is a function of '"Q tothe 1 mnus 'K, where 'K is
the reduction in flow due to your project. Right?

So what's the -- what's the delta between the
habitat nunmber as a function of 'Q, subtract the
habi tat nunber as a function of the reduction in 'Q
due to your project, divide that by your denom nator of
the habitat as a function of 'Q, and you get the
percent reduction in'H that we're |ooking for? And
where does that take us to exceed 10 percent? And that
wll tell us sonething interesting, we think, about the

critical flows in Gold Creek.

kay. Yeah. | will look into that and get sone
nunbers.
MR, HOUSTON: kay. Well -- so am | correct

that we're looking for delta 'Q for the --
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Delta 'H .

Delta 'Q or delta 'H ?

Delta '"H is a function of the change in 'Q

DR BEWLEY: So you're after the delta 'Q

| ' m under st andi ng?

Wll, we do -- we want it for the two different 'Q s.
W've got 'H of QL and '"H of @; right? Were Q1,
right, is the -- the -- the flow, and @@ is the
reduction in flowthe -- the reduced fl ow due to your
project. That delta divided by your starting point,
your 'H of QL.

MR, HOUSTON: kay.

W want to know, nost inportantly, obviously, when does
the result of that calculation take you to greater than
a 10 percent loss in'H, or "haitch" as | call it?

"H or "haitch"?

Ei ther one wll work.

Ckay.

But I'mthe -- I"'mthe only person that will understand
if you call it "haitch".

Okay. | used to have a cal culus professor who call ed

it "haitch" too, so I'mused to that.

But I'm | ooking over at Dan here to see if '"H is
a characteristic of the reach, or is that sonething
that varies on a snmaller scale? 'Q is a function of

reach; | can understand that.
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DR BEWLEY: Habi tat varies between all the

i ndi vidual nmeans or habitats, and this -- this approach
basically uses sanpling at a nunber of those
representative meso habitats; okay?

These -- these cal culations that you see here are
essentially averaged over the -- the reach, but they --
they're weighted for the proportion of nmeso habitats.
So if you have a riffle-dom nated reach, then the |oss
of habitat will -- will essentially be weighted by what
is the loss of habitat at our riffle-specific transects
in a given reach; okay?

So -- but the nunbers you see here are averaged
over the reach, but they -- they weight what the reach
| ooks like in terns of neso habitat conposition.

Vell, M. Bew ey, we mght need you to, you know,
unaggre -- disaggregate themto do that cal culation, so
that's why we're hoping -- it'll take a little bit of

el bow grease, we acknow edge, fromyou folks, but it is
i nformation that our hydrol ogi sts have been trying to
understand for sone tinme. And here we are at the
hearing. W don't need to ask nore questions about it,
but we woul d appreciate it.

And, M. Houston, I'll ask you to confirmif you
can commt to an undertaking to submt these nunbers
before the end of the evidentiary portion?

MR. HOUSTON: | --
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DR. BEWLEY: Sorry. From a nonl egal

background, what is that date, actually?

MR, HOUSTON: The end of the nonth, roughly.
DR. BEWLEY: That, | think, we can make
wor k, yeah

MR, HOUSTON: kay. We'll conmmt to that,
M. O Gorman, and we'll try to exceed your

expectations, just in case there is sone tweaking to
the tables that is required.

That's great.

MR, O GORMVAN: M. Chair?

THE CHAI R kay. Can we get an

undert aki ng nunber ?

MS. UTTI NG M. Chair, Tracy Uting, Panel
manager. That would be CI -- oh, sorry. Undertaking
Nunmber 22.

THE CHAI R: Thank you.

MR O GORMAN: |*'mgoing to -- | nean, |'m

going to just incorporate in that, please, a detailed
expl anation of your cal cul ati on net hodol ogy.
DR BEWLEY: Sure. Yeah
kay. Ckay. Thank you for that, M. Bew ey and
M . Houst on.

So let's carry on with some nore hydrol ogy
qguestions, but those -- that should be the -- that was

t he nost nunber-i ntensi ve one.
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MR. O GORMAN: kay. Can we please take this
down, Zoom Host, and call up -- and we will go back to
in-- alot of these questions. Go back to Cl AR 360.
It's Addendum 12, and PDF page 36. W're still in the
information request response to information -- IR 7. 3.
Yeah. That's good. Right there in the mddle.

MR O GORVAN: The Crowsnest Pass -- the
Crowsnest River water conservation objective.

So in this IR response, in this part, you did
provide a mniml release rate of 500 -- about 500
cubic netres per day fromthe site to help satisfy the
wat er conservation objective for the Crowsnest River.
However, in this response, you didn't provide us with a
mention of how this was going to be handl ed during the
wi nter period when the water -- the WSC hydronetrics
station, affectionally known as "05AA008", and that
information is in here sonmewhere. Those in the know
know that station. It does not, in the winter, have
near real-teamdata, so it's not reporting flow data in
here real time, which is a famliar concept, | think,
to Al berta hydrol ogi sts.

So |l will ask you a question: Can you tell nme how
you're going to nonitor the water conservation
objective in Crowsnest River at the Frank -- at the
Frank station during the winter when that Water Survey

of Canada station does not report on a near real-tine
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basi s?
MR, HOUSTON: That -- that's a good
guestion, M. O Gorman. |'m wondering because that --

the issue nmust be live today with or wi thout this.

Are you on nute?

Must be |ive today with -- wi thout our project,
and -- and so |I'mwondering how that is done today
and -- and, you know, how -- how is that managed today.

That -- that's what's going through my head. This is
an issue with or without the project is, | guess, what
| * m t hi nki ng.

| do know the answer to your question, M. Houston, but
|*"mnot, | don't think, allowed to answer it for you.
Ckay.

So |''m wondering whether you mght turn to your

col | eagues.

So as a starting point, you fol ks have not
explicitly thought through -- you may -- you did commt
to neeting that WCO objective in the Crowsnest River,
and you have to, because you're -- if you -- if you are
successful in getting the transfers you' ve asked for,
for the Crown in particular -- licence in particular,
but during the winter when there's no real-tine data to
evaluate it, we need to know how you plan or -- to --
to nmeet that WCO during the winter in the Crowsnest

Ri ver.
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DR. BEWLEY: H, M. O Grman. Sorry for
the wait.

Yes. \What we can offer, | think, is to begin
wi nter sanpling on the Crowsnest to fill in the data

that the Water Survey of Canada collects at the same

station through the open-water nonths.

W -- we do have experience of this for a simlar
kind of -- simlar kind of analyses that are called for
internms of -- the water survey have their seasona

gauges, but we need year-round data. And this is

I mportant data for any kind of hydrol ogi cal annual
statistics; right? In this case, it's to assess

whet her the flows on the Crowsnest are above or bel ow a
certain threshold, as you indicat ed.

So what this would entail is, essentially, |
think, offering staff to conduct w nter streanflow
measurenents on the Crowsnest at this station. That
basi cally gives us streanfl ow nmeasurenents that are
then used to calibrate continuous estimtes of
streanfl ow which you get from I|ike, the pressure
transducers.

You do need these streanflow nmeasurenments because
they're -- they're a conplicated -- the reason why you
cannot use stage discharge curves in winter is because
ice is a source of backwater, which basically neans

that you have -- you have nore water depth than you
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shoul d for a given discharge because everything is
backed up. So those stage di scharge curves that Water
Survey devel op and refine over tinme, they are not
applicable in winter. That's where the streanflow
measurenents cone in to help calibrate those continuous
W nter estinates.

So just talking with M. Houston, | think we're --
we can commt to essentially conducting those
streanfl ow neasurenents on the Crowsnest in the winter
to kind of calibrate those -- those w nter estinates,
subject to, of course, risks associated wwth w nter
sanpling on the river, ice safety, all that kind of
stuff; right?

Sure. GCkay. Thanks, M. Bewley. | have one foll ow up
on this. So that's -- that's your proposal.

Let me throw an alternative sort of assunption at
you. Let's say, for whatever reason, you have
challenges in identifying the real-tinme flows to know
i f, on a particular day during the winter, when this is
nostly an issue, the Crowsnest has fallen belowthe
rate at which you need to assure you are putting at
| east 500 cubic netres a day into the system Wuld
you be willing to conmt that when you don't have the
data, you would commt to maintaining throughout that
entire period, presumably during the winter, when you

don't have data, that you would return the 500 cubic

Dicta Court Reporting Inc.
403-531-0590




4198

© 00 N o o B~ W N PP

N N NN N NN R R R R R PR R R e
o g A W N P O © 0 N o o0 M W N P O

netres per day to the Crowsnest, obviously via Blair
[sic] or Gold, to make sure that you were satisfying

this objective?

MR, HOUSTON: Yes, that -- that's a fairly
smal | nunber conpared to what we're -- we're planning
to put back in the systemon a daily basis, so we -- we

could commt to that.
Ckay. Thank you, M. Houston. Let's nove on. And
t hank you, M. Bew ey.

Good. Good. Good. Good. Another question
related -- two nore questions related to nonitoring of
flows. GCkay. This -- ny initial preanble we've
al ready covered a nunber of tinmes. So we've talked
about you've agreed to return water -- "return" during
operations when flows are below the critical
threshol ds. You've proposed a nonitoring plan.

MR. O GORMAN: | f we could haul up Cl AR, Zoom
Host, please, Nunber 44. Excuse nme. And look at -- in
Cl AR 44, PDF 77.

MR O GORMVAN: Right. So | won't ask you to

go through this, but you nmay renenber this docunent --
it cane fromyour nmaterials sonme tinme ago -- which had
a nonitoring plan for how you woul d be nonitoring

for -- for -- for these flows. | just wanted to
illustrate that we had seen it.

Separately fromthis -- that's it --
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MR, O GORMAN: You can take it down, Zoom
Host .
MR. O GORMAN: Separately you' ve al so

provided us with critical thresholds for Blairnore
Creek in Addendum 12. We don't need to haul those up.
Those are the nunbers we've been discussing. And you

are going to produce, as a result of the undertaking,

the threshold -- the thresholds we need to see for Gold
Cr eek.

So if we can -- do | actually need to haul up this
docunent? Hmm Yes. So let's go -- open up again

Addendum 12, CI AR 360, and go to PDF 27.

MR, O GORVAN: 27. (Good. Let's scan down to
the bottom of that page, please. Gkay. Good.

Actually scan down a little bit nore, just to the very
bottom of the page.

MR. O GORMAN: ' mwondering if we show --

oh, looks like we define those terns at the top of the
next page, the 'Qs and the '"A's that you see on this
page.

Ckay. So in this docunment what we did was we
presented you with a set of equations as a nethod to
conpute what the m nimum operational release rates to
Bl ai rmore and Gold Creeks woul d be when flows are bel ow
the critical thresholds. W've focused a lot so far on

the critical thresholds, but it's a separate question
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as to how nmuch water you would need to release if the
flows fall below there.

And | -- to be -- so | guess what we want to know
is whether you'll be able to follow this nethod to
conpute the m ni num operational release rates. And |
should be a little nore clear wwth that. W want to
know operationally how you're going to be able to tel
every day, while you're at work mning for coal,
whet her or not you need to release extra water into
Bl ai rnore and Gold Creek; and if so, how nuch?

DR BEWLEY: Sorry. Just one nonent,
M. O Gorman. Thank you.

Yeah.

Thanks for waiting, M. O Gornman.

So we do have sone experience with this
essentially with projects that need to, you know,
maintain certain flows or water |evels under certain
permt conditions.

So what | think we can offer here is, as -- as we
have di scussed this | ast week, we do have hydronmetric
stations in Gold and Blairnore Creek as we stand.

The one thing that | think is inportant here is, |
think we're -- the need in this particular question is
for real tine or near real-tinme data in ternms of water
| evel s, water tenperatures, and essentially estinated

flows in a real-tine basis. That we can do if we set
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O

up our hydronetric stations with the ability to have
telemetry on those sensors in the hardware, and
basically what that neans is through the telenetry, the
data calls into a server or a database however --

how -- how regularly we want it. So often we -- we
collect near real-tinme data fromthe |ast day based on,
you know, the data in the |ast day, and that goes
through the telenmetry systens.

So what | think we're offering here is the -- the
ability to add that telenetry option to our hydrometric
gauges to call in with the | atest data and essentially
characterize the flows on a near real -tine basis, and
that then gets fed into your cal culations that |
bel i eve you're tal ki ng about.

Okay. And you would nonitor on the mne site as well
to estimate, you know, the mne flow?
MR, HOUSTON: So, yes, M. O Gornman, we --

we coul d have that data avail abl e and use operating

paranmeters to set alarnms and -- and reaction points
where we would -- we would take, you know, a -- action
to correct a -- a lowflow situation

kay. Ckay. Followups. So what we're describing
and, M. Bew ey, what you just sort of talked out is
the sort of "return strategy"” and the nonitoring to
support a return strategy that our hydrol ogists have

been seeking. So is your plan that you would prepare a
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detail ed plan that describes a return strategy and
submit it at sonme point? If it'll be part of the plan,
you know, what -- when would we see that or sone future
regul ator see that? What el se would that plan include?
So, M. O CGorman -- yeah. |'mnot on nute.

M. O Gormn, we -- we have submtted a draft
aquatics nonitoring plan, and | believe these would be
details that we could add to that aquatics nonitoring
plan to be nore specific about the timng of data
retrieval and -- and operating characteristics. So
our -- our -- our understandi ng has al ways been that we
will finalize that aquatics nonitoring plan with the --
with the regul ator post this -- this process.
kay. Final question on this thene.

Sorry. | have construction taking place outside.
| don't know if people can hear that.

Just can you el aborate a little bit nore about
whet her you have a plan about where you woul d instal

the type of equipnment that M. Bewl ey was just talking

about ?

It -- it would be associated with the existing
hydronetric stations that we have on -- on the creeks,
M. O Gorman.

Ckay.

And -- and | should add, and -- and potentially at any

outfall location that we -- we choose, you know, that
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we create.

Okay. So by -- M. Houston, by tying your response to
the -- to the -- which plan did you just say?

Aquatics nonitoring or --

Aquatics nmonitoring plan?

Aquatics nonitoring plan, yeah.

So you're not saying you would prepare a separate piece
whi ch woul d be a water nmanagenent plan?

No. The -- the aquatics nonitoring plan includes a
broad range of nonitoring prograns, fromquantity to
quality to biological nonitoring. So it's a fairly
conprehensive plan, and we would try to keep it all in
one docunent.

kay. Thank you.

Let's nmove on. This last --

THE CHAI R M. O Gorman
MR. O GORMAN: Yeah.
THE CHAI R: Yeah. |'mjust going to

suggest, if you are about to change topic areas, we're
going to be | ooking for a break soon, so you can either
do it now or after your next set of questions.

MR. O GORMAN: Actually, I"'mnot -- this is
the final one that's sort of related to hydrol ogy and
nmonitoring, so let ne do this question, and then |'1|
take a break, M. Chair.

THE CHAI R Ckay.
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MR. O GORMAN: And thank you for --
THE CHAI R: Sounds good.
MR, O GORMAN: And this is, actually, I

think, a fairly brief question.

MR O GORVAN: So, M. Houston, | don't need

to haul the document up again. Al of this is related

to your response to IR 7.3. You did indicate in

there -- if you need me to point you to it, | can --

that you woul d augnent the creek flows by punping

stored water fromthe selected sedi nentati on ponds.
During operations -- and, to sone extent, we

touched on this, but just to nake sure we're clear --

how wi Il you nmonitor to ensure that the rel ease of

water fromyour site is the correct volune or flowrate

needed to satisfy that water return?

VR, HOUSTON: | don't think we've finalized

how we're going to nonitor the flow rates out of the

various ponds. There are various nmethods -- you know,
usi ng shaped weirs, for exanple -- to -- to gauge

the -- the flowrates, or we could just do a -- you
know, a -- a level netring on the pond. So | -- |

think it's going to depend a little bit on the -- on
the final design of the ponds.

Ckay.

Yeah.

Do you have a sense of what kind of structure you're
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going to need to ensure that you've got the return

vol une and rates?

Yeah. Typically you would -- you would use a -- a
shaped outlet fromthe pond that -- and that -- where
you coul d nmeasure the -- the height of water flow ng
through -- flowng over a weir, and use that as a -- a
nmeasure of the quantity of water that -- and -- and the

rate of water that's flowi ng out of the pond. That --
that would be ny sense. It -- it's alittle bit going
to depend on the -- well, | -- 1 think that woul d be
the primary nethod of nmanagi ng water-fl ow quantiti es.
kay. M. Houston, |'Il accept that as an answer, and
let's say that waps up that set of questions. Thank
you.
MR, O GORVAN: M. Chair, | think this would
be a good tine for a break.
THE CHAI R: Okay. Thank you.
It's 10:30-ish, so we'll resune at 10:45. Thank
you.
( ADJ OURNVENT)
THE CHAI R Ckay, M. O Gorman. \Wenever
you're ready to conti nue.
MR. O GORMAN: kay. Thank you, M. Chair
Okay. Zoom Host, can we please call up Cl AR 42,
Section C, and we're going to go to PDF 117.
Ckay. Yeah. The surge pond. That's good right
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t here.

MR O GORVAN: So, M. Houston, this docunent
we're | ooking at does indicate the damcrest heights
for the southeast surge pond as 1,509.2 netres above

sea |level, and the raw water pond as being 1,503 netres

above sea level. Do you agree with that?

Yes.

Ckay. Geat.

MR. O GORVAN: So, Zoom Host, in this

docunent can we scan down, please, to PDF 193? And
scan down on that page a bit, please. And zoomin at
the -- sort of the bottomhalf of the page. Scan down.
Just -- no. The bottomhalf of the page. GCkay. And
can we -- alittle bit lower now. And can we zoomin
one nore tinme maybe? And naybe one nore zoom (One
nore magni fication, Zoom Host, please. kay. That

shoul d work.

MR O GORVAN: M. Houston, here we see the
| ocation --

MR. O GORMAN: Ch, that's good. Thank you
Zoom Host .

MR O GORVAN: We see the |ocation of the

sout heast surge pond and the raw water pond.
MR O GORMAN: Ch, no, we've lost it, Zoom
Host. | need both of those ponds to be show ng,

pl ease. Can you roll back down on the page? Just
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scroll down the page a little bit so we can see both of
t he ponds, Zoom Host. Good. Thank you.
MR. O GORMAN: kay. So here we see the
sout heast surge pond and the raw water pond is.
There's an interconnecting water pipeline in pink, and
we al so see the surface contours on the map for the
area between those two ponds.

Now, it |ooks |like we have the height of the |and
bet ween the two peaking at about an el evation of
1,570 nmetres above sea | evel, which would be nore than
50 netres higher than the southeast surge pond. Does
that | ook right to you, M. Houston?
MR HOUSTON: That -- that is what |'m
reading off the map as well. Do you have a question
you're going to follow on wth?
Yeah.
"Cause | was going to ask M. Youl to --
Yeah.
-- to weigh in on this.
It mght be M. Youl. And we're going to actually cal
up later, just shortly, sonme conversation that M. Youl
engaged in relating to this topic, but | was going to
do that in a mnute or two.

So leaving this picture up, | guess as our first
guestion: Can you explain how under normal operations

water is going to be nmoved fromthe southeast surge
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pond -- surge pond to the raw water pond? And | can --
you know, while you're thinking about that
specifically, we're wondering about will this proposed
pi pel i ne be underground? What -- would it be a -- what
woul d be its size? What would be the flow capacity of
the pipeline? |s water going to flow by gravity or

requi re punping? So those kinds of questions.

MR YOUL: Want ne to junp in?
MR, HOUSTON: Yes, please.
MR YOUL: Ckay. Yeah, M. O Gornan,

you're right. The peak of the natural ground surface
bet ween those two ponds is significantly higher in each
pond, so the water will be punped fromthe sout heast
surge pond to the raw water pond. So this is all

contact water which eventually will require punping

into the saturated backfill zones.
The design of that pipeline, I -- | do recall we
have stated that sonmewhere in the docunments. | can't

recall which page, but we talked to the dianeter and
the -- the flowrates, frommenory. \Wether that
pipeline is on the surface or buried is still to be
determ ned and whether it -- or be on the surface;
it'll need to be heat traced. So that's still to be
designed in the -- the actual material of the pipeline.
But the -- the general theory is that that pipeline

will nmove water back to the raw water pond for
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processed water as well as going to the saturated
backfill zone.
kay. Thanks, M. Youl.

And, yeah, to clarify, by "underground”, we

weren't really asking whether it would be on top of the

surface or a foot bel ow surface. | guess we were
wondering was there sonme plan to drill through that
mountain to run your -- your pipeline?

No. No. W'd snooth the surface to avoid any sort of
undul ations in the pipeline to give the water a clear
path and mnim ze resistance to maxi m ze the punping
efficiencies. But by and large, it will followthe --
t he natural ground surface.
kay. Thank you.

And it will be punped because --
Yeah.
-- those ponds are both at essentially the sane
el evation; right?
Correct.
Crests. Ckay.

Ckay. We're going to | ook at a couple of
transcripts, please.
MR. O GORMAN: Zoom Host, can you pl ease cal
up the -- |1 think it's the Novenber 6th transcript,
which I think is Cl AR 799.

And we're going to -- right. So page 2171. |
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recogni ze that -- yeah, the page nunbers in these
transcripts, sonetinmes they' re PDF nunbers and
sonetinmes they' re page nunbers. | can't keep them
strai ght nyself.

If we look at 2171 and we scan down -- actually,
one full page to line -- starting at |line 13,

di spl aying down fromthere. So this was a converse --
MR O GORMVAN: Okay. That's good. That'|

be fine. Thank you, Zoom Host. That's good.

MR O GORVAN: So this was a conversation

that I was engaged in with you, M. Houston, when | was
aski ng about potential failures of that southeast surge
pond whi ch, as we've acknow edged, has contact water in
it.

And | think, if we | ook at the response that we
had fromyou, you indicated that one type of failure
that the -- that pond or the dam-- we were talking
about dans at the tinme -- mght experience would be
water comng in too fast to treat.

| assume you didn't really nean treat 'cause no
treatnment is taking place in that pond; right,

M. Houston?

MR, HOUSTON: That's correct. Although, if
it's -- if there is an energency situation and -- and
were not able to accommpdate in the raw water pond and

the saturated backfill zone, then there -- you know,
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with a high quantity of water to deal with, we could

run into a situation where -- through the whole system
that there's an inability to treat at that -- at that
quantity. Like, we -- we're not treating in this -- in
the -- in the surge pond, yes.

Right. That's all | was asking. Sorry. | nean,

that's fine.

Yeah.

That was a sinple msstatenent using the word "treat"?
Yeah.

But nore so the issue is how!| seemto be interpreting
your answer is water is comng in too fast to the

sout heast surge pond, and in that case, the discharge
woul d be through the raw water pond, and then woul d
flow out towards Blairnmore Creek. Is that -- that's
what you said there; right?

Yeah. And to be clear, that -- that would be through
that pipeline that we were just tal king about.

Ckay. And that's -- okay. Fair enough.

MR. O GORMAN: Can we please call up, Zoom
Host, CI AR 42, Section C -- actually, while you're --
while you're hauling that up ..

MR, O GORMAN: | just want to be clear,

M. Houston. So | just want to nmake sure | understand
how if the -- if the southeast surge pond has water

comng into it too fast, you get it over the top of
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that 15-plus-netre crest to get discharged over to the
raw wat er pond, |ike, your punping capacity will be

able to handle that and that pipeline?

MR, HOUSTON: So maybe | should ask M. Youl
to -- to provide additional details.
MR YOUL: Yeah. The -- the punping

capacity that southeast surge pond is designed to --
it's a mtter of days to enpty that pond. | can't
recall the exact nunber. And | wasn't involved in --
inthis work, so I"'mjust trying to recall that from
menory.

But in theory, we're |ooking to keep that
sout heast surge pond at a lower level. The raw water
pond will be the main pond where we maintain
operational water levels, and the intention is with
t hat pipeline and punping system we'd continue to top
up the raw water pond fromthe southeast surge pond and
keep that southeast surge pond at a -- at a typically
lower level. It's a buffer pond, if you like. So
we're not intending to store contact water there for
| ong periods of tine.

But the raw water pond will be the main pond,
which will have its operational limts designed into
it. There wll be alower [imt. There's a buffer
capacity for maintaining sonme supply at the processing

plant, particularly during the -- the | ow runoff
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season, and then an upper limt, and then above the
upper limt there's the flood mtigation limt, and
then you have your freeboard, and then you top through
the spillway.
kay. Thank you, M. Youl.
MR. O GORVAN: Zoom Host, can we | ook at --
back to CI AR 42, Section C, and | ook at PDF 116,
pl ease. Yeah. That's -- that's what we want.
MR O GORMVAN: Sois it -- it is on that
table. The inflow design flood is there. Yeah.

So this -- this table above does include the
i nfl ow design flood for the surge ponds and for the --
actually, maybe it is --
MR, O GORMVAN: I f you scan down a bit. I'm
| ooki ng for the southeast surge pond. Table 556.
Yeah, it's the one on the bottom of that page. Sorry.
So if we just blow up the bottom of that page, please,
Zoom Host, and scan down. Right. Good. Good. Thank
you.
MR, O GORVAN: So we see down here we've got
the prelimnary dam specification and inflow design
floods for the different surge ponds.

The sout heast surge pond is shown as being, for
the inflow design flood, two-thirds between a
thousand -- a thousand-year and the probabl e maxi num

flood; is that right?
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MR, HOUSTON: That's correct. Yes.

Ckay. Thanks.

MR O GORMAN: And if we scroll down to the
next page, please, Zoom Host, PDF 117, but it's just

t he next page. W're looking at Table 5-8 -- 5.5-8
now. So scan down a bit.

MR O GORMAN: Agai n, sout heast surge pond at
the bottomis the one that we're interested in. But
this table shows us details on the surge pond energency
overfl ow spillways. For the "SESP", let's call it, it
does indicate an inflow design flood of 21 cubic netres
per second; correct?

MR, HOUSTON: Yes.

It's in the first colum of nunbers. And a 140-netre
di scharge channel ; is that right?

Yes.

Ckay. So in the circunstance for the energency
overfl ow spillway, can you just clarify where that

di scharge channel wll be directed?

| -- | believe that would | ead over to Gold Creek.
Right. Ckay.

M. OGorman, | think it's inportant to understand the
pur pose of the surge pond. W're -- we're -- we're
using this as a place to put the contact water, and the
contact water would cone fromthe ex-pit dunps,

percol ate through and be picked up in -- in toe drains.
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Any -- the catchnent basin, if you wll -- if
you' re thinking about a rainfall event, the -- the
surge pond in -- in fact, we're -- we're going to

arrange surface flow so that it doesn't go into the
surge pond, again, with the idea of keeping clean water
clean. And -- and so | -- | just wanted to nmake sure

we're all thinking about this the sanme way, that

this -- this is not a pond that's catching rai nwater
and -- and dealing -- dealing with a high-precipitation
event. In fact, we would design this pond to not have

that surface flow -- the clean water arrive in the
pond.

Ckay. Thank you, M. Houston.

MR. O GORMAN: We're going to call up a

di fferent docunent, please, Zoom Host. |,
unfortunately, don't have the Cl AR nunber, but it was a
transcript. The transcript from Novenber 18th, two
days ago. | did indicate to you folks -- you kind,
Zoom Master folks, that 1'd be asking for it, but |
don't think I have the Cl AR nunber. And -- great.
Thank you. We're going to scan down, please, to page
3673. And going to go down to the bottom of that page.
Starting at line 24. So let's show the bottom of the
page, please. Geat. Thank you.

MR, O GORMAN: So this, M. Youl, you'l

renmenber -- it was only two days ago -- you were
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speaking with M. Rennie this week. There was -- if

we -- if we look at -- there's -- we -- you were

di scussi ng spillways applying to engi neered channel s
that would flowto -- in particular, we were interested
inagully that existed between Grassy Muntain and

Bl uf f Mount ai n.

If we take a ook at -- starting at line 24 here,
and then we'll scroll through the next page, | -- |
think you said -- actually, why don't | ask you if you
wanted to repeat, starting at line 24, and we'll go to
t he next page.

Coul d you read that for ne, please, M. Youl?

MR YOUL: Yes. (as read)

The surge pond that will feed any energency

overflow water will flow over a spillway.

[And this is the raw water pond, not the

sout heast surge pond, just to be clear.] It

wi || be an engi neered designed spillway based

on the Canadi an Dam Associ ati on gui del i nes;

and that will flow down the spillway, over

the damwall, and down into an engi neered

channel that will, by gravity, discharge

eventually into Blairnore Creek

Q kay. So you were talking here about the raw water

A

pond, not the southeast surge pond?

That's correct.
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kay. So there's no gully that exists, that you know
of , between the sout heast surge pond and the raw water
pond; right? W didn't mss this in your diagrans?
No. No. The gully -- there may be a better
description for it, but it's a topographic |ow, an
actual low that sits between Bluff Muntain and G assy
Mountain. And that ridge we tal ked about before on
that plan which was -- | don't know -- 1,570,

t hereabouts, that's the high point; and then fromthere
to the west towards the raw water pond, the el evation
decreases all the way down to -- to Blairnore Creek.
kay. GCkay. That's -- that's good, M. Youl. Thank
you.

MR, HOUSTON: M. O Gorman?

Yes.

| ve been discussing with nmy colleague M. Jensen on
the answer | gave just a few m nutes ago about the

pur pose of the surge pond, and he would like to clarify
the -- the different kinds of events that -- that we
coul d see at that surge pond. So if you don't m nd,
just to make sure that the record is -- is perfectly
cl ear.

Yeah. Please proceed. That's fine wth ne.

MR, JENSEN: Thank you, M. O Gornan.
When we | ook at -- at different types of events
for -- | should preface this by saying I'mnot a -- I'm
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speaking as a -- as a water nmanagenent professional and
not as a geotechnical engineer. But generally we're
dealing with two distinct type of -- types of events.
One is the EDF, which is the environnental design
flood; and the other one is the IDF, which is the -- is
the inflow design flood.

The EDF is the -- is the event that you expected
to contain so -- so that there is no -- no uncontrolled
rel ease into an environnent. And, you know, the --
we -- it's project dependent and situati on dependent
what you define the EDF as. | don't knowif it's been
finally established what the -- what the EDF woul d be
for this. 1 know for sone of the channels we're
tal king about a 1-in-200-year event is -- is not
untypi cal for EDFs; whereas for |DFs, you know, the
gui dance listed in the -- in the CDA guidelines, the
Canadi an Dam Associ ati on gui del i nes, apply.

So what -- what we've been tal king about here is
the IDF. And the IDF -- the intent of the IDFis to
protect structures. So you want to make sure that you
can either contain or you have a spill where they can
convey that naxi num event you designed for. And -- and

it's great. So that maxi num design event woul d

i ndeed -- you know, if we were in a PMF-type situation
or two-thirds between of a 1-in- -- in-1,000 and a PDF,
that would indeed be -- likely be released into a --
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into Gold Creek
What -- what woul d be contai ned and woul d be

managed is anything up to the EDF. So the EDF we

haven't -- | don't knowif -- if it's been defined yet
on the record. |It's typically a detailed design
consi deration. | know we | ooked at -- at different --

at the hydrotechnical considerations around routing.
But -- but the clarification | wanted to make is that
EDF is the event that woul d be contained, just -- just
so it's clear.

kay. Thank you, M. Jensen. Jensen; right?

Yes.

Yeah. Thank you.

kay. We'll -- that -- that clarified sonme things
for us.
MR O GORMAN: Zoom Host, could you take this
down, please. Actually, no -- yeah. Take down the

transcript. And we're going back to Registry Doc 42,
Section C, and this tine, we're going to | ook at

PDF 113. Ckay. PDF 113. At the bottom Table 5.5-2.
Ckay. Thank you.

MR. O GORMAN: W saw this a nonent ago,

M. Houston, or whoever wants to answer it. But you
did provide prelimnary damclassification with inflow
design floods for the sedi nent ponds and the surge

ponds. And this table actually had the sedi nent ponds.
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And if we junp forward -- | don't think we even
really need to. | -- | think we -- 'cause we saw it a
m nute ago, Table 5.5-6 showed the sane. Actually,
let's go ahead and show it.

MR O GORMAN: Jump forward to PDF 116,

pl ease, Zoom Host, a few pages down.

MR O GORMAN: And on that page at the bottom
we'l|l see you provided prelimnary dam cl assifications
and I DFs for the surge ponds and the raw water pond,
whi ch al so contains selenium Sorry.

So | want to just confirmif it's correct, and |'m
not going to showthem but | -- | think you'll be able
to confirmw thout me showi ng as an exhibit that the
categories |isted under the classification based on
incremental |osses was based on the Canadi an Dam
Associ ati on consequence classification rating systens
for dams?

MR HOUSTON: | -- 1 believe at the tine
this was witten out, that was the docunent we used.
Okay. And no one el se would disagree with that?

M. O Gorman, we -- we talk about prelimnary ratings
of dans. Cbviously there's a lot of work to -- to be
done. We would follow the Al berta Dam Safety
@Quidelines in -- in ternms of final designs for these
dans, and that would include things |ike inundation

studies during the -- during the detailed design phase
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that woul d, you know, solidify these classifications of
the various water storage structures.
kay. Gkay. Thank you, M. Houston

So -- right. | just want to clarify it's correct
to assune that, |ooking at sone of these categories
that you' ve assigned here, the ratings -- the
consequence ratings in the mddle colum of
environmental and cultural, those are primarily driven
by environnmental considerations for these dans in --
the surge pond danms in particular; is that right?
That -- that's correct.
kay. So | wonder if you could just, for the record,

tell us, you know, briefly why the ponds that we see on

the Gold Creek side, so the east -- northeast sedi nent
ponds and t he sout heast surge pond, were rated as -- soO
we see the southeast surge pond on this -- the table.

W can go back and | ook at the other table, if you need
to.

But | wonder if you can just quickly tell us why
t hose ponds and their -- their danms on the east side of
the project all were rated as "very high" under the
“Envi ronnent al Consequence" category?
It -- at this stage of the design, M. O Gorman, the
ratings are based on an appreciation for the size of
the structure, the -- the -- the type of consequence

that -- that could be expected. And -- and, again,
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we're -- we're tal king about worst-case consequences,
so what coul d be expected, and -- and then using

prof essi onal judgnent, deciding whether that's high,
| ow, or very high

That needs to be confirned through -- through the
i nundation studies that | was tal king about and sone
di scussion with the -- the regulator, in this case,
AER, to -- to assign a final rating.
kay. Thank you, M. Houston.

So your -- an element, | think | heard you say, in
your response of that rating is related to, would you
agree, the sensitivity of the potential receptors in
t he case of something bad happeni ng?

That -- that's -- that's correct. And that conbi ned
with the potential volune of water and -- and, you
know, some professional judgnent to assess what the --
what the consequences of that could be.

Okay. So | actually want to ask you about the ponds
and their dans on the -- on the west side of the
project where the environnental and cultural ratings
were nmuch | ower. Your southwest surge pond you rated
as being -- classified as being of "|low consequence".

And if we go back a few pages, we would al so see

smaller ratings. Smaller, you know, not -- not very
high ratings for the other dans and ponds on the -- on
the west side of the project that would -- let's call
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it the "Blairnore Creek side of the project”.

| wonder if you could just explain your basis
for -- for those ratings?
And it -- it's the same process, M. O CGornan,
assessing the receiving environnent, |ooking at the
gquantity of water in -- in the ponds -- specific ponds,
and usi ng professional judgment to assess what the
I mpacts woul d be. Again, all that needs to be verified
through a -- an inundation study.

The -- the point of -- of this level of assessnent
isreally to take a first crack at what the structure

itself mght |ook Iike, what -- what footprint it m ght

need to take up on the -- on the -- on the plan.

And -- and so that -- that's the basis for assigning
these classifications at -- at this stage and -- and --
and, you know, go -- going to this depth, is -- is nore

or less to have a prelimnary assessnent of how big

t hese ponds need to be, how high, and what size that

woul d | ook |ike on the footprint.

Ckay. I'mtrying to think about what | heard you say.
So was the potential sensitivity of the receptors

in Blairnmnore Creek, in the event of, as | call it,

sonet hi ng bad happeni ng, was that a factor in these

ranki ngs?

Yes, and that will continue to be a factor as we go

through the nore -- nore detailed studies. Yes.
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kay. But | would point out that there are still
near - pure westslope cutthroat trout in Blairnore Creek.
You woul d agree with that; correct?

Up -- upstream of a point on the creek, yes, | would
agree with that.

Okay. GCkay. And one |last question on this topic,

al though I mght need to go back and clarify one thing.
MR O GORMVAN: | wll ask -- | submtted an
aid to questioning, and | don't have the Cl AR nunber,

but | did tell you kind Zoom host folks that it was

comng. It was the AEP Dam Consequence C assification
System

M5. ARRUDA: M. OCormn, it's AQ
Nunmber 1.

MR, O GORMVAN: Right, AQ Number 1. And |

think, Ms. Arruda, you told ne that the page nunber was
48 in that docunent, if | renenber correctly?

MS. ARRUDA: | believe so.

MR O GORMVAN: Okay. And it spans over the
next coupl e of pages.

And | just want -- M. Houston, you -- you may
have even sort of answered this, so just to -- for
conpl eteness, these are the Al berta Environnent and
Par ks dam consequence cl assification system and we
wanted to confirmthat you woul d expect to update or

revisit your classification for your different dans
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according to this docunent?

MR, HOUSTON: Absolutely. And based on --
based on the further engineering work that -- and

i nvestigation that we're going to do. Yes.

Ckay. Thank you.

Before we | eave this topic, | do want to come back
to you, M. Youl. | have -- we renenbered your
conversation with M. Rennie, | think, potentially
differently than you indicated a mnute ago. | don't

know i f we need to go back through the transcript, but
we did -- we can haul it up, if you'd Iike.

We certainly had the inpression that when you nmade
t hose comments -- or maybe M. Rennie or you, at |east
one of you was tal king about the southeast surge pond.
So | wonder if you wanted to clarify if what you said
this norning was a correction, or if you genuinely --
we can -- "Il let you ook at the transcript, and then
maybe you can tell ne whether you were correcting

sonmet hing that was said or if you stand by that,

pl ease.
MR YOUL: Okay. Just while you're
bringing it up, | -- | definitely recall referring to

di scharge to Blairnore Creek, not Gold Creek.
Mhm Rght. No. W agree with that.
Yeah. Was there any other clarification you were

seeki ng?
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kay. | don't think it's that inportant to pursue.
Ckay.

So let's -- let's nove on fromthere, 'cause | think we
under stand what you're saying this norning, so -- and
we -- we heard sone useful information there. So thank
you both very nuch. That's it for that question.

And for the topic of hydrology until -- one future
hydr ol ogy question to cone.

Ckay. 11:21. W're going to change gears and
tal k about geol ogy and geochem stry, gentlenmen and
ladies. So |I'mgoing to ask -- | think that | --
probably all a little bit surprised that a week into a
di scussi on about water for, | think, a mne -- a
proposed mning project, I'mnot sure there's been any
reference to acid rock drai nage yet, so we m ght
actually touch upon that a little bit in these
guestions to cone.

MR O GORMAN: |*'m going to ask, Zoom Host,

pl ease, that we call up CI AR 42, Appendix 10, and

PDF 134. And we're in the geochem stry reports here in
Appendi x 10. PDF 134. Right. OCkay.

MR. O GORMAN: So, gentlenen, netal aging
potential was eval uated by SRK, by conducting humdity
cell tests and conparing shal e sanples to the average
crustal abundance for shale, graph of humdity cell --

| don't think this is -- | don't think | have asked you
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for the right page 'cause | thought | was going to be

| ooking at -- yeah. That's the wong reference maybe.
MR. O GORMAN: Are you show ng ne Appendi x 10
fromCl AR 42? Yeah. It looks like it. | expected to

see a different figure. A little help here. Just one
second, folks. Geochemi stry reports. Let's go down to
PDF 134. Yeah, this is the one. Ckay.

MR O GORMVAN: So I'mnot sure what the first
problemwas. But there it is.

So we're | ooking at arsenic here and sone tests
that you folks did -- that SRK did. So if we | ook at
this, the graph of humdity cell data does indicate
that over .2 mlligrans per litre of arsenic would be
rel eased fromthe Adanac and the Cadom n found --
formati ons or nenbers, conbined that is, within a week,
you know, with the magjority of that fromthe Cadom n
but also a contribution fromthe Adanac. See the
Cadom n nunbers in green at the top and Adanac starts a
little bit |ower.

W do see that after, you know, 20 weeks or so,
you get up to -- this is a logarithmc scale on our
| eft-hand side, so we get back to that .2 mlligrans
per litre of arsenic release indicated in this test.

You agree with that? |'mnot sure which of your
experts wll speak to this. It mght be M. -- well,

"1l let you tell me, M. Houston.
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MR. HOUSTON: Yeah. M. Day, are you able
to answer?
MR DAY: Yes. For sure, yeah.

Yeah. You're correct, M. O Gornman, yeah.
kay. Thank you. GCkay. So that's one.
MR. O GORMAN: Can we next haul up on the
same docunent at 'P -- Zoom Host, nobst of -- we're
going to use this docunent for nost of this round of

questioning. Let's go to PDF page 68, please.

MR. O GORMAN: Here's a -- we wanted you to
know we -- and by "we", | nean our geochem stry
experts -- did ook at the X-ray diffraction results

you submitted, and I wonder if you could say whet her
this figure does confirmthe presence of sul phides in
t he Adanac and the Cadom n?

MR.  DAY: Yeah. M. O Gorman, | -- |
don't know which rock types these refer to in
particular, but there are definitely sul phides in
those -- those units. | can confirmthat, yeah

Yeah, we can sort of see themif we dig through.

Yeah. The blue -- the blue, pyrites.

(1 NDI SCERNI BLE - OVERLAPPI NG SPEAKERS)

MR. O GORMAN: Exactly. Yeah.

VR. DAY: Yeah. Yeah.

The pyrites --

THE COURT REPORTER: Excuse ne, gentl enen.
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MR. DAY: Yeah. For sure.
THE COURT REPORTER: Excuse ne. | can't understand

you both at the sane tinme. The last thing | heard

was -- clearly was something about "the bl ue”
MR O GORMAN: That's nmy fault. That's ny
fault, Zoom Host [sic]. | -- 1 shouldn't have spoke
over you
MR O GORVAN: | apol ogi ze, sir.

Okay. | appreciate that. So dum de dum de dum
MR DAY: Recorder [sic], do you need to
clarify that point, or are you -- are you okay with it?
THE COURT REPORTER: That's up to the questioner.
MR O GORMAN: Yeah. Wy don't you -- why

don't we try that again.

Can you confirmthat this suggests the presence of
sul phi des?
Yes, | confirm The -- the |abel -- the |legend there
shows pyrites.
Ri ght.
And that is the nost conmmon sul phide in these -- in
t hese rocks.
Ckay. Thank you.
MR. O GORMAN: kay. So we're going to hau
up anot her reference now, please, Zoom Host. W're
going to goto -- thistimeit will be a different

docunent, so | lied a couple of mnutes ago. W're
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| ooki ng at Addendum 10, so Registry 251, Package 5, and
we're going to, within there once it -- once you get it
open, junp to PDF 32 and scan down, please. A bit
lower. Right. To the bottom Al the way to the
bottom of that page, Zoom Host, please. GCkay. That's
good.

MR O GORVAN: So here was an i nformation
response request. You indicated that in an effort to
eval uate long-termtreatnment of seleniumand nitrates,
the colum testing is ongoing to sinulate in the |ab
the nobility of seleniumfor mne waters. And the
colum tests involve, if you'll agree with ne, the
measur enent of seleniumand nitrate under various

conditions; correct?

MR HOUSTON: That -- that's correct,
M. O Gorman.
Okay. It's unclear whether or not other analytes like

arsenic, which we | ooked at a second ago, are also
bei ng neasured in your columm tests. Can you clarify
t hat ?

No. No, they are not, M. O Gorman. This was
specifically focusing on nitrates and -- and sel eni um
kay, M. Houston or whoever. Actually, this question
is not for you, M. Houston.

|'mafraid that these colum tests were not conducted

by SRK, and so |I'mworried about asking M. Day to --
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to cooment on them That's all.
Okay. Well, okay. No. I'mnot going to get into
exploring the colum tests too nmuch, actually. They
m ght be slightly nore general questions.

So if you renmenber the first figure that | showed,
M. Day, we showed |each rates for arsenic of up to .2
mlligrams per litre. | wonder if, in your
prof essi onal opinion, that would be considered high?
VR. DAY: |'mtal king to nyself here.
Apol ogi es.

Yes, definitely that would be considered high. |
agree. Yeah.
Okay. And can you confirmfor ne where -- which
m neral phases you understand to house the arsenic?
Most likely it's in the pyrite.
In the pyrite, so sul phides?
Yes. Correct, yeah.
Correct. Okay. Thank you.
| -- I -- doyou mndif I --1 --1 nean, | think
to -- you've asked about whether those are high, but I
think it should be clarified the situation in those
tests under which those arsenic concentrations cane
out. Do you mndif | do that?
| do not mnd, sir.
kay. Could the -- Zoom Host, could you go back to

that? | can't -- | can't recall what the page nunber
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was for the arsenic.

| can tell you.

Yeah. That would be good. Thank you.

The very first figure we | ooked at was, in the

geochem stry reports, PDF 134.

Do you -- could you bring that up, please?

Yeah.

VR. O GORMVAN: Zoom Host, sorry. Right.
MR DAY: Okay. So | would like you to

go up to PDF page 118 in the sane docunent.

And what | want to point out here is those high
arseni c concentrations are associated with |ow pHs. So
you can see those -- see those synbols there at the
bottomthere, the brown -- the brown squares and the
green circles? So those high arsenic concentrations
are associated with very | ow pHs.

And maybe you're going to ask nore questions about
that, but | wanted to -- to be clear on that because
you asked ne about whether they were high arsenic
concentrations, and that is due to the | ow pHs.

MR O GORVAN: Ckay. Sure. Thank you,
M. Day.

So just to clarify, we tal ked about sul phi des and
the pyrite. Are there mneral phases other than
sul phi des that you m ght expect to house arsenic?

In the -- yes. In the weathered materials you can
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expect that the weathering of pyrites will convert to
iron oxides, and it's very likely that the arsenic
woul d be sequestered with the iron oxides.

Okay. We're wondering how the potential rel ease of
arseni c fromthese phases mght be -- is going to be
tested, or wll you?

What additional testing are you thinking of? O you've

done the -- the desalt testing. Are you thinking of --

okay. I'll let you answer that question.
Sorry. |I'mcurious whether you have any plan to
testing, like colum tests, for exanple, which is the

reason why | took you to the colum tests as a part of

t he preanbl e.

MR. JENSEN: Steve, perhaps | can --

MR DAY: Sure. Go ahead, Soren.

MR JENSEN: -- junp in here?

MR DAY: Yeah.

MR.  JENSEN: Yes. M. O Gorman, sSo -- yes.
So one of the primary purposes of the -- scale of tests
we have proposed for -- specifically for the saturated
backfills and -- well, in general for the -- you know,

along the simlar lines of what the intended purposes
of the columm tests were is to precisely look at -- and
| believe | testified to this previously a couple of
days ago -- is the one thing we are, let's say, unsure

about and we want to test through on-site testing is
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this potential for -- you know, we do see reductive

di ssolution of not just arsenic but nanganese and iron.
Those are typically the ones we're worried about. So
one thing we specifically want to | ook at through that
ongoing test work is to what extent we m ght see
manganese, iron, arsenic, and -- and potentially other
constituents be rel eased as part of that process.

So it's one reason we did propose -- | did advise
Benga to plan for -- for post treatnment of SRF effl uent
Is precisely for that reason, because we can't
categorically say that this won't be an issue, and so
we wanted to have mitigation in place to accommpdate
t hat .

But until we do actual on -- on-site tests with
the material that we -- that will be exposed to these
reduci ng conditions, we can't say for sure, but the
mtigation is there to -- to address it.

That mtigation being?

That -- that mtigation being -- being Ilinme treatnent.
Ri ght.
And -- and -- and -- and specifically to address

arsenic, it is possible to renove arsenic in that sane
process but it may require the addition of -- of a
ferric coagul ant.
kay. Thank you, M. Jensen.

And you anticipated, | think, ny next question to
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sonme extent. [|'Il ask it anyway. But considering that
we saw what m ght be considered high | evels of |eaching
of arsenic in the humdity cell tests, and also, |

t hi nk, people won't disagree with nme that arsenic can
have hi gh nobility under anoxic or suboxic conditions,
we are curious about your views on the potential for
arsenic to be nobilized fromthe mne waste; and if

t hat happens, how it would be attenuated which ...

Yes. That's right. And -- and, you know, we

absolutely share that -- that concern. |It's sonething
that absolutely needs to be addressed. It's a |ot
of -- for lack of a better way of thinking about it,

it's the obvious concern that woul d be associated with
sonmething like this. So it's very nmuch at the
forefront of our thinking, and -- and, like I said,
mean -- you know, we suggested to Benga that this
mtigation needs to be anticipated.

Only Iinme treatment? Are there other mtigation
measures you m ght consider?

Yeah. | nmean, you can consider if arsenic turns out to
be -- to be, like, the issue that will be concerned
with, it may be necessary to inplenment a different --
you know, use ferric -- ferric co-precipitationis
typically the -- the approach that you take to -- for
renoving arsenic. But it is -- like | said, other

(1 NDI SCERNI BLE), nol ybdenum or antinony are -- you
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know, they -- they require |ower pHs for effective
renoval . Arsenic you can renove at higher pH as part
of aline treatnent system but like | said, it does
require the addition of a ferric coagul ant unless, of
course, we also see -- you know, we see parallel
mobi | i zation of iron at the sane tinme, then the
effluent may just come with iron we need to renove
arsenic. But either way it's -- we need that
co-precipitation step. That's what woul d be required.
Ckay. Thanks.

What about the weathering of the pit walls, m ght
that be a source for arsenic?
MR DAY: Can | can | speak to that?
Yes, by all neans.
Okay. Sure. Yes, you're correct, M. O Gornan.
The -- there are sections of the pit walls which
could -- and under those circunmstances it would be acid

generation which would nobilize arsenic, as shown in

the humdity cell tests. There is a planto -- to
mtigate that through -- through covering the pit walls
with -- with the non-acid-generating materials to -- to

try and mtigate that.
kay. Thank you, M. Day.

Can you confirmthe neasures you wll put in place
to nmonitor for arsenic levels -- arsenic levels, sorry,

and the runoff and/or the oxygenation of the bl ended
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m ne waste, especially considering arsenic can be
hi ghly nobil e?
You're referring to the -- the -- the -- waste rock
dunps?
|'msorry. Qut of the -- yes.
Yeah. | nean, that'll be --
|'msorry. The waste rock dunps and/or the SBZs?
Yeah. So that would be a normal part of water -- water
monitoring. You'd normally nmonitor for -- for both
paraneters that are of interest to help you understand
that paranmeter -- like arsenic itself, but also the pH
the ORP, the other paraneters that woul d be invol ved,
l'i ke iron.
kay. Geat.

Can you tell nme whether or not your water col umm
studi es have reveal ed sul phide oxidation via nitrate in

t he absence of oxygen?

MR, HOUSTON: So, again, SRK wasn't involved
in those colum studies, and -- and I'd -- just not
bei ng an expert in that field, I would have to say

that's not sonething we were specifically designing

t hose colum studies for, M. O Gornan.

Ckay.

Steve -- M. Day, can you add to that or

MR,  DAY: Yeah. M. O Grnan, it's a
very good question. It's sonething that -- you know,
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that we do think about. So it's just to clarify

your -- your questions around -- normally pyrite is
oxi di zed by oxygen, but you're asking whether nitrate
can actually function as an oxidant of -- of pyrite.

That's really what you're asking there, isn't it?

Yeah, it is.
Yeah. | --
And so -- yes, | was asking whether you had seen it.

Recogni zi ng or acknow edgi ng you didn't do this test,
at least weigh in on the potential that that m ght
happen, and whether that's sonething to be concerned
about ?

Yeah. | -- | can -- 1 -- | haven't |ooked at those --

that colum data. And as has been nentioned, we

weren't involved in the test work. | mean, | can --
can help with the question in generalities. |It's
sonmething that I've -- I've actually taken a hard | ook
at for sone other coal projects. So I'm-- | have

had -- had to think about it quite a bit.

And | think, you know, in general, you know, what
you' re tal king about here is that you're --
denitrifying nitrates to -- in order to -- to -- for it

to function as an oxidant in those conditions. And --

and it -- and it -- definitely in theory can be an
oxidant for iron -- for iron sulphide. There's no
guestion about that. But it's -- the circunstances
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under which that nust occur are | ow oxygen by
definition, and so its potential to do that chemcally
exists, but it's -- whether it's a significant process
is another matter. And the conclusion is really that
it -- that it wouldn't -- that it isn't significant
conpared to oxygen as an oxidant. That's about as far
as | can take you, though.
Ckay. That's fine.

So in the presence of nitrate in the saturated
backfill zones, is that sonething that causes you --
gi ves you pause on the arsenic front?
On the arsenic front, you're -- you're thinking of
whet her it would rel ease nore arsenic fromthe -- from

the pyrite; is that the --

M hm  Yes.

| -- 1 -- professionally I -- | don't think that's a
significant issue. | just don't -- | just don't think
it's -- it would be a source of arsenic, no, | don't,
but we don't have the data but -- specifically for this

project to say that, and | think that's sonething that

woul d be | ooked at l|ogically through those -- through
the current testing that -- that M. Jensen was tal king
about .

kay. So last -- | think ny last arsenic question.

And, M. Jensen, you did sort of get at it a

little bit. | guess to bring this to a close, this --
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this thread, | think | heard you say, M. Jensen, that
you would start nonitoring for this once you have a
real waste rock to nonitor and test. You are not

pl anni ng testing in advance of actual construction with
the rock fromthe -- fromthe mne area to -- to know
whet her or not you expect arsenic to be a big problem
is that right? You'll nonitor once you get going with
the mne, or am| getting that wong?

MR. HOUSTON: So, M. OCGornan, if -- if

can step in here. The pilot testing that we're talking
about would be started at the sane tine as
construction, and so there would be a -- a pilot-scale
test of the saturated backfill zone process using
on-site materials that would comence with the start of
construction. So we're hoping that that woul d give us

some data that woul d hel p guide our next steps, and --

and then certainly through the operation we wll be
noni toring and, you know, |ooking -- |ooking for trends
from-- fromthe -- in -- in terns of arsenic. 1|'d --
1'd --

Ckay. So you --

Yeah. Just speaking --

You are commtting to that plan? Ckay.

Yeah. Yes, we have committed to it. W are conmtting
toit, yes.

Okay. And | guess you -- can you tell me at this point
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what results fromnonitoring triggered Benga to decide,
W are going to build a netals treatnment plant, a line
treatment, a -- sonething to -- to mtigate the rel ease
of arsenic?

Just give ne a nonment, M. O Gornan.

So, M. O Gorman, | don't have a specific answer
to what would trigger a specific nunber. Again, we --
we think that a pilot-scale test on-site at a -- at a
scale that is significant is necessary to, you know,
have a better handle on -- on this. W -- we would
nonitor. We would expect that any indications of
arsenic or -- or other netals of concern that would
need treatnent woul d devel op gradually. Basically
these -- these issues arise fromthe gradual deposit of
waste rock external to the pit and subsequently to
wat er percol ati ng through those waste rock dunps.

So that volune of water and, nore inportantly, the
amount of elenments or chem cals that woul d | each out of
the rock is going to develop gradually with the
project. So our expectation is that nonitoring the
trends would provide a significant -- sufficient
advanced warning of the need to inplenent a netals
treatnment plant. But | -- it's difficult to provide an
exact nunber as a -- as a trigger point.
kay. Thank you.

All right. Let's haul up a different docunent,
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pl ease. Actually, not a different docunent. W're al
in the geochem stry docunent here. Let's |ook at
PDF 163, please. Geat.

Now we're | ooking at uranium | think you'd
agree, M. Day, or Jensen, perhaps, that if we | ook at
this, we do see data that indicates uraniumleach rates
of upto .1 mlligrans per litre in the Cadomn in that
first week?

MR,  DAY: Yeah, that's correct. Again,
|'"d just like to point out that these are the acidic --
those tests that were highly acidic, so they' re not
representative of -- in general of these materials.
Okay. Fair enough.

MR. O GORMAN: Zoom Host, we're going to hau
up sonething different to show, please. It's Registry
Docunent 555. And PDF 233. This was the subm ssion by
CPAWS. 233, please. Good. Yeah. |If we scan down a

little bit and -- no. Zoomin. | did want to be able
to see it.

MR. O GORMAN: So we see a couple of the

lower -- little pink blobs, refer to the m crobial

" Shewanel | aceae"” -- nmaybe is how that's pronounced. W

actually see high proportions of Pseudononas as well.
The Pseudononas is over 20 percent, and also there's --
yes, the Shewanell aceae is a snaller anmount. You see

that and agree with that, M. Day?
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| certainly see it, but thisis not ny -- ny area, so |
think you're going to have --

Ch.

-- to be talking to other people about this one.

Ckay. |1'mnot sure who to speak to.

I's there -- who -- who -- who would be able to
conment? Here's my question. About the fact that you
do have not insignificant potential for |eaching of
urani um based on the test that we | ooked at a m nute

ago, and whether the fact that you have these bacterial

communities -- not bacterial. Yeah, mcrobial
communities in your -- in your rock, whether that m ght
cause a concern that -- the interaction wth urani um

and why or why not?

MR HOUSTON: | don't believe we have

anybody on the panel who can address this specific
question, M. O Gornman. W -- we'd probably have to go
back to the author of this report to -- to get a
specific answer to a specific question.

kay. If you can't answer, that's fine. | nean --
okay. | was going to ask you sonme questions. | nean,

CPAWS brought this up in their witten subm ssion that

t hese soneti nes can be of concern, but we'll -- we'll
| eave that thread of questions, and ['Il junp forward.
MR, O GORMAN: Ckay. We can take that down,

pl ease, Zoom Host, and let's go back to the

Dicta Court Reporting Inc.
403-531-0590




4244

© 00 N o o B~ W N PP

N N NN N NN R R R R R PR R R e
o g A W N P O © 0 N o o0 M W N P O

geochem stry reports, Docunent 42, Appendi x 10, and
| ook at PDF 42.

kay. And we are on 42. Could you zoomout to

see the full page, please, Zoom Host.

MR O GORMAN: Okay. We're tal king about

acid rock drainage, or let's call it "ARD'. So in this
docunent, we see prinmary mtigation. This is just an
exanple, | think, of this one page, but | think you
wi || know that you have proposed your primary
mtigation nmeasures for ARD to be bl ending and
subaqueous di sposal by backfilling, which obviously is
also a seleniummtigation nmeasure for your project.

You' ve indicated that in situ performance
nonitoring with groundwater wells and -- wll be
conducted as part of the project. However, you' ve not
provided us with action levels for -- in an aquatics --
aquatic effects response plan to give us the triggers
at which you would take sone actions to -- if acid rock
drai nage was detected and what those actions would be.
It's also unclear how |l ong-termnonitoring would be
conducted and for how | ong.

So having put those statenments to you, here's ny
gquestion: So wth regards to ARD and netal | eaching,
can you give us an overview, please, of your sanpling
schedul e and your -- and |ocations, what anal ytes

you' Il be nmeasuring and the thresholds for those
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anal ytes which would trigger an investigation and an
actionabl e response during operations?

MR, HOUSTON: Could we just take a little
nmonment to conference here, M. O Gornan?

Certainly.

| believe M. Day will -- will be able to speak to
this, M. O Gornman

VR. DAY: M. OGorman, | think -- and
what you're -- what you're really -- you're asking is
you -- you want to understand if ARD is detected, what

woul d be the response? Wiat |I'd like to dois --

well -- well, actually, no, M. Day.
Ckay.
We want to nmake sure -- first of all, to know how

you' re checking for detecting ARD, and then after that,
what you would do about it if you detect it.
Okay. Well, the normal detection for ARD would be to

| ook for acid general -- acidity in your -- in your
nonitoring points, but is that -- is that hel pful ?

| nean, what | was -- what | was actually going to
hel p you understand is |'ve been working on this -- on

this simlar approach with other m ning conpanies for a
nunber of years, and what | wanted to point out is that
you do not -- you don't want to get yourself to the

poi nt where you are actually wanting to pick up whet her

ARD i s being produced. You want to nmake sure that the
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mtigation neasure's working well first.

And in the case of blending, as you're -- as
you're actually doing the blending, there should be a
nmonitoring plan in place actually at the point of
deposition to make sure that that's -- that's actually
happening, and that's your -- that's the first thing
you want to be doing, rather than nonitoring the -- you
know, your -- your kind of water points.
kay. So you w Il develop a standard ARD nonitoring
plan, let's call it that, and inplenment it on-site?
Yes. That should be done. Yes.

But at this point, you don't have an answer to what are
the trigger levels -- if there is a problem what you

woul d do about it, or do you?

VWll, | would reconmend that -- that -- that there
be -- you know, would be -- there would be water
monitoring. | think that would be your -- what you

woul d do. But | think that should be devel oped as part
of the overall ARD managenent approach.

| nean, there are -- there are things you can | ook
for that -- | mean, obviously pHis one, but you're
really looking for early -- early indications of --
of -- of accelerated | eaching as well, which cones
before pH decreases. So there are -- there are
paraneters you can | ook for, but | think those details

will need to be devel oped.
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kay. Ckay. That's fair, M. Day. Thank you.

You have described to us what you -- how you plan
to manage your -- your PAG rock, your potentially
acid-generating rock, in terns of the -- the |ayering

in the SBZs; right? That's the blending, sorry, that's
described in your material s?

Yes, that's right.

Yes. Al right. |Is there -- do you have any concerns
into the long lifetime that those SBZs need to operate,
that is said to be -- could start to be generated in
there; and if so, how m ght that happen?

As long as they are kept saturated, then they wll -- |
mean, this is a very standard nmeasure for controlling
acid rock drai nage, which has been around for decades.
As | ong as you have underwater conditions, then -- then
that will be prevented. Acid generation will be
prevent ed.

Wul d have to stay suboxic; right?

Correct. That's right. Saturated, yeah.

kay. How | ong do you expect you mi ght need to nonitor
for ARD after closure, given that it can sonetines take

many years to manifest?

MR, HOUSTON: So, M. OCGorman, | think we'd
| ook for a -- in ternms of |ong-term nmanagenent and
keeping the AR -- the -- the acid rock in -- in a
subnerged environnment, we -- we would | ook for
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sel f-sustaining water |levels in the SBZs, and we would
want to set up the entire water managenent system from
the end-pit | ake through the SBZs to the outfall in a
state that would nmaintain a water level in the SBZ that
woul d keep that acid-generating rock in a subnerged
situation. So that would be -- that, you know,

engi neering the outfall so that it maintained a m ninmm
| evel of water in those structures.

kay. Thank you, M. Houston.

I'"'mgoing to stay on this thenme, but I'd like --
MR O GORVAN: Zoom Host, could we | ook at --
|"ve forgotten if we're on Appendi x 10 of Docunent 42.
If we are, that's what | want. And |look at PDF 42. |Is
that 42? GCkay. Simlar on there -- if we maybe scan
down, we'll see these ratios. | don't see them
M xing rati os.

MR. O GORMAN: Ckay. We're not going to
waste tine finding themon the page. Hopefully you
w Il renmenber that this is part of your materials.

So in addition to the subaqueous disposal in the
SBZs, you're dealing wth the PAG rock by bl endi ng.
You're going to be m xing PAG rock with non-PAG rock,
nonpotentially acid generating, to neutralize the
aci d-generating potential.

Simlar in there -- unfortunately, it didn't seem

to be on that page | showed us -- you suggested the
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ratios -- mxing ratios that you woul d have necessary
for the blending were 50-50 for the -- let's -- and the
Mbose Mountain nenbers and 75 to 25, or 3 to 1 as sone
of us say, for the Cadom n formation and the Adanac
nunbers. Do those nunbers sound right?
VR, DAY M. O Gorman, | think you're
| ooking for PDF 45. So we can go there if you're --
oh, yes, there it is right there.
kay.
Yeah. Yeah, it's correct, yeah.

Yeah, these are -- these are sone cal cul ations
to -- to just check what m xing ratios you m ght need.
They' re kind of considered, you know -- |ike, kind of

| ow targets. Like, you'd want to be higher, but yeah

Okay. And | guess, you know, those -- those bl ending
rati os do -- you know, you're an expert, M. Day. Do
you -- do they seem high to you?

When -- when you say "high", what do you nean? That
they're -- that they're -- it's a |lot of PAG rock, or
Is that what you're --

Yes, exactly. The anount of non-PAG rock you need to

blend with it to get it to be neutral ?

They're not -- | wouldn't say they're -- they're --
yeah, I'"'mnot really sure what you're -- what you're
asking. | nean, they're -- like, I'"'m-- |'ve been
working with, as | said, a nunber of -- a nunber of
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m ning conpanies with this over the years, and
they're -- they're not -- they're not unusual. | nean,
these are -- they -- they're pretty typical for these
types of rocks.
Okay. Al right. That's fine, then.

And we just want to clarify, do you plan to have
any PAG rock not stored subaqueously?
Vell, sone of it will be blended. | think that's ..
Blended in the pits, but will it also be blended, for
exanple, in the rock dunps?
External rock dunps. Maybe | should ask Mke -- M ke
Youl to -- to respond on that.
MR YOUL: Look, in the early years
before the end-pit dunping begins, yes, there'll be --
all the waste will go to outer-pit dunps, so | guess,
by extension, we will need to work on the bl ending and
-- and contai nnent of the PAG material w thin that
wast e dunp.
Ckay. Ckay. Thank you, M. Youl.
MR O GORVAN: W touched on this a second
ago. | wll point out to ny colleague, M. Chair, that
| would like to finish the geochem stry questions
before we break for lunch, and | can see that happening
over the next, hopefully, 15 mnutes or so, if that
wor ks for you, sir?

THE CHAl R: Yeah, that sounds fine.
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Thanks.

MR O GORMAN: Okay. Yes. M. Day, we
alluded a mnute ago to, do you consider there to be
the potential for oxygen infiltration into the pits;
for exanple, snow nelt, rainfall? And if so, how do

you plan to nanage or Iimt that?

MR DAY: Sorry. |Is the question

whet her there will be oxygen transported with -- with
water comng in; is that -- that --

Yes.

And -- and -- and is the question related to
functioning of the saturated backfill zone? 1Is that
the ...

Yes. Both for selenium but in this case, we're
talking -- well, we mght talk about that nore in the
sel enium questions. [I'mthinking of it now froman ARD
per specti ve.

The anount --

Mai nt ai ni ng the suboxic nature of the saturated
backfill zone is what |'m asking.

Yeah, | understand you're -- the question's around
whet her there's no oxygen coming in with the water to
be -- to significantly -- to result in significant
oxidation, really, that's the -- | think that's what
you' re aski ng?

That's what |' m aski ng.

Dicta Court Reporting Inc.
403-531-0590




4252

© 00 N o o B~ W N PP

N N NN N NN R R R R R PR R R e
o g A W N P O © 0 N o o0 M W N P O

Yeah. | nean, there's been a | ot of experience with
this over the years that the water covers are very

ef fective because the amobunt of oxygen that can

dissolve in the water is -- is so lowrelative to the
amount of oxygen that's in the -- that's in air. And
so, | nmean, yes, sone -- certainly there's going to be
oxygen that cones inin that form but it'll be -- it

gets used up very quickly and consunmed, and it's -- |
mean, that's the foundation for -- for sone increased
di sposal being good, is that you -- you have such | ow
oxygen com ng by that route.

kay. D d you say that there would be -- described the
cover over the saturated backfill zone? D d you say
there woul d be sone sort of cover that prevents
penetration of oxygen, for exanple, with snow nelt?

No. | -- 1 didn't say that, no. And | don't --

woul dn't see the need for it.

OCkay. Al right.

MR, HOUSTON: To be clear, though,

M. O Gorman, we will be -- or putting topsoil and
revegetating the -- over the saturated backfill zones
like the rest of the -- the project, so there will be

that vegetative cover.
Ckay. Thank you.
Can you confirm-- | think you said you wll be

nmonitoring to ensure that no acid is being generated
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by -- in the SBZs?

MR DAY: That woul d be a normal part of
the nonitoring, yeah.

Ckay. You're dunping the PAG and non- PAG rock down
into the pit in layers. Wuld it be nore effective for
you to crush and m x those layers to create a

honogenous bl end at predi sposal ?

Yeah, that -- sorry.

MR, HOUSTON: Sorry. (o ahead, Steve.

MR DAY: | don't believe -- | don't
think that's necessary. You know, the -- and crushing

creates nore surface area, which nmakes nore reactivity,
so | wouldn't -- | wouldn't reconmmend that.

The experience |I've had with inplenenting a

sim |l ar approach el sewhere -- not me personally, but
wor ki ng wi th conpani es that have done it -- we don't
find that's necessary that the -- that -- that by

end- dunpi ng over high enough faces you get sufficient

m xing on the face to -- to result in this kind of --
this blending process. So | don't -- | don't --
woul dn't recommend crushing. | don't -- | don't see it

as necessary.
(kay. Last question in this group, and then I'll ask a
coupl e of nore.

MR. O GORMAN: Just really quickly on

page 47, Zoom Host, a couple of pages later, there's a
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di agram
MR O GORMAN: And we are wondering whet her
it would make nore sense to dunp a non-PAG | ayer at the

base. Do you think that it matters?

MR DAY: It -- it doesn't matter. If
you -- like, if -- if the concept of an un-PAG | ayer at
the base is to -- is to neutralize acid produced above

it, it wuldn't be effective. The key point about this
diagramis not to illustrate an actual dunping sequence
but to -- really to show that by having thin enough PAG
| ayers that you effectively result in an

un- PAG m xture -- functioning as just an un-PAG and so
what -- what's on the bottomreally -- really doesn't
make any difference. The intent is that the whole

t hi ng behaves as a nonaci d- generati ng sequence.

There you go. Qur confusion was thinking this
presented your proposed --

No. No. No. This is a denonstration of a theory.

Fai r enough.

Ckay. So the last group of questions in this
thene. Can we pl ease see, sanme docunent, let's just
junp ahead a few pages to page 51, PDF 51, please.

So now we're tal king about the derivation of the
source terms. There's a line in here about how the
results -- the input rates fromthe -- determ ned from

the humdity cell -- I"'mnot going to find it on the
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page. |'Il ask you to believe that it's there. The
input rates for the water quality nodel were determ ned
fromthe humdity cell tests that were scaled to field
conmi ssi ons based on | aboratory-to-field scaling
factors determned for coal mne wastes in the Elk
Val | ey.

W have here inputs that are given, and it's down
on this page, but |'mpressed for tine and | do want to
nove. We've got inputs that were given for elenments
that are controlled by pH and for sel enium and
sul phat e.

W noted that the Fernie and  adstone fornmations
were not included in humdity cell testing or in the
pit wall runoff calculations. Does that nmake -- does
that make -- sound right to people, that you did not
include the Fernie and d adstone formations in --

MR DAY: Yeah. At the tine of the

testing we didn't have sanples of Fernie to test, so

that -- that does nake sense. |'mnot sure about
d adstone. 1'd have to -- 1'd have to check back on
t hat .

Okay. Yeah, we did notice if we called up a different
docunent -- so it's Registry 42, Section B this tine.
And we | ooked at PDF 96. If | wote this down
correctly. 96. That, yeah, on this graph -- graph
Sorry.
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On this figure, the -- the Fernie is the big
purple bit, and the pink line, I think, indicates the
pit bottom right? And there being -- if we see near
the top of that central figure a fair chunk of the
Fernie would be -- would be m ned; does that make
sense? AmI| interpreting that figure correctly?
| think it would help -- I think -- | think you're
right, M. O Gorman, but | probably should ask
M ke Youl just to confirmthat.

MR YOUL: Yeah, that's correct. The
Fernie sits bel ow the base of the |ower seam so in
sone areas we'll be excavating through that for foot

wal | stability and al so for ranp access.

kay. Geat. | think we're on page 96, and if we
scroll back to 94 in this docunment. |t |ooks to ne,
and to us, like the Fernie formati on woul d be exposed

frequently along the pit boundary in sonme of these

cross-sections. Do you agree with that?

That's correct, yeah. 1In sone of the final high walls

it wll be exposed and then backfill ed.

Okay. Gkay. Thank you for confirmng that, M. Youl
Okay. We'll go back to Appendi x 10 again, and

we'll go to Docunent 42, Appendi x 10, the geochem stry

reports, and we'll -- right. Go to page PDF 51. (On,

we're there. And this is the second paragraph fromthe

bottom |If we'd scroll to the bottom of the page,
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pl ease.

It's a sentence that begins "the input rates" -- |
found it earlier. Right, right there. Right there.
(as read)

The input rates were determ ned fromhumdity

cell tests which were scaled to field

condi tions.

And | nentioned that earlier.

So can you briefly explain this -- the |aboratory
field-scaling factors that you're referring to to help
our geochem sts understand that translation you nade?
VR, DAY: Yeah. |'Ill explain that. So
this is a standard thing that needs to be done to to
use | aboratory testing. The tests are perfornmed under
room tenperature conditions, under finely crushed
materials relative to -- to site scale and under fully
oxygenated conditions. And it's necessary to -- to
address all of those factors which tend to nmake
weat hering faster under |aboratory conditions than they

are at field scale. And we do this using scaling

factors which translate the rates of -- for -- at | east
neasured in the tests to -- to field scale.
Right. But what sort of -- are those scaling factors

standard that one would | ook up in a textbook, or
what -- |ike, what are the scaling factors?

Well, yes, the scaling factors -- if you scroll down,
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the actual scaling factors are shown in Figure 10,
which | believe is on the next page of the docunent.
There we go. Thank you.

| nmean, these are -- they're not standardi zed
because they're -- you need to consider site-specific
conditions. But in order to devel op these scaling
factors for the Grassy Mountain Project, we referred to
a paper that was referenced on a previous page which
was the co-author of, and a study that | designed, to
| ook at scaling factors in the Elk Valley, and that was
how we -- we used the sane scaling factors because the
rocks are very simlar. The climatic conditions are
sim |l ar enough for geochem cal purposes to -- to cone

up with the scaling factors which are shown in that

first rowthere in -- in Table 10.

There is a -- there's quite a bit of experience on
this topic around the -- you know, in the --
particularly in Wstern Canada, and these -- these are
not unusual scaling factors. They're -- they're fairly
typical. | nmean, there's no -- there's no textbook you
can go to | ook themup, but they're -- they're fairly
typi cal

kay. That's fine. That's the nethodol ogy question |
was really trying to get at, so thank you.
If we cut nowin this docunent, please, to

page 15. And we're going to have to find sonething --
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right there. R ght. Oher formations wll be m ned.
It's the final paragraph above where -- Section 2.4.

So I'"lIl let you read that. W don't need to read
it out. You can skimit.

W do want to know -- so you didn't have fresh
sanpl es of the Fernie formation when you did your
testing. |Is that what you said?

Yeah. That's correct. Yeah.

kay. | guess we did wonder, and I'm-- whether any of
the drill holes that you drilled m ght have provided a
sanple fromthe Fernie that you could have tested?

At the tinme there were not sanples available for the
Fernie formation. W did subsequently get sanples from
a part of the project area to | ook at Fernie, and |
bel i eved there are -- there have been sanples that have
cone avail abl e subsequently, so there -- there are
material s avail abl e that can be tested.

| would just like to say that -- | nean, fromny

experience working with these rocks throughout the

region, the Fernie formation is not a -- is not a
potentially acid-generating unit, soit's -- it's not a
concern fromthat standpoint. And -- and generally the
volune of rock is -- as M. Youl described, is
relatively small, although nost figures it |ooks like
it's big. It's nore of a -- it is a small part of it
because they're -- they're really trying to avoid
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having to mne nuch of it. |It's really just to access
where the coal is and for stabilization reasons.
Ferni e has shales; right?

The Fernie is a -- it's a sandstone -- it -- it has
sandstone units, it has siltstone -- siltstones and
shal es, yeah.

Okay. So those shales wouldn't be expected to contain
pyrite?

Yeah, they do contain pyrite. That's the regional
finding on the Fernie. They do contain pyrite, but
they also contain -- tend to be quite calciurias,
nmeaning a |l ot of carbonate, and so we -- we aren't
concerned about acid generation fromthe Fernie in
gener al .

Okay. GCkay. So nearly there.

MR O GORMAN: | f we can haul up, please --

this time we're going to a different docunent, Zoom

Host .
MR O GORMVAN: And 1'Il ask for the docunent,
and I'lIl throw one final question at you while -- while

they' re searching for it.

Now we' re | ooking at Registry Doc 42, Consultant
Report 3, and while that's comng up, just to wap up
nmy |last question. So you aren't -- M. Day, you're not
concerned about ARD fromthe Fernie. \Wat about netal

| eachi ng?
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VR, DAY: Yeah. The -- the geochem cal
characteristics of the Fernie are quite simlar to the
-- this nountain formation. It can have -- it can have
hi gher sul phide content. But the elenment content of

the Fernie tends to be simlar.

So I'mnot in general -- I'mnot in general
concerned about it, just because it's not -- it's
not -- not a particularly unusual unit, and it does

tend to be a relatively | ow proportion of the overal
waste that's produced.
kay. GCkay. That's fine. Thank you.

So in this docunent --
MR O GORMAN: Zoom Host, PDF 85, please. So
where is the figure that we want to see? Scan down a
bit. Wat we're concerned about -- naybe you need to
scan -- actually, you are going to need to scan it.
And let's look at the | egend.
MR O GORVAN: | think if we find -- when
| ooked at this earlier, if you blow up the -- zoomin
on the legend a bit, you will see that the Fernie on
here is indicated -- as | recall, they were in bl ues,
but 1'lIl admt | can't -- I'Il admt | can't read it.
But if we think about the overlay of your project
design, we -- in looking at this figure, can you
confirmthat it seens the raw water pond is placed

where the Fernie is at surface?
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MR, HOUSTON: It -- it appears to be,
M. O Gornman.
kay. Now, M. Day, | acknow edge what you just said

about your views on the Fernie formation. But the raw

water pond, it will not be a suboxic environnent;
right?

MR DAY: | -- | can't speak to the
design of the raw water pond. |If sonebody el se coul d.
| nmean, | -- maybe Gary -- M. Houston.

MR HOUSTON: Yeah. No, it -- it -- it

won't be suboxic. There'll be exchange of water
through there, and -- and so it will be oxygenat ed.
Okay. So | guess we just were -- wanted to understand

whet her you woul d be checking for or nonitoring whether
you had concerns about the fact that the potential --
that sone of the sulphides in the Fernie formation

m ght be exposed during the excavation of the raw water

pond and be -- you know, release trace netals or cause
ARD.
VR. DAY: Yeah. M/ -- ny advice to --

whenever excavations are made at mne sites is that
there is -- is at least a geol ogi st checking to see
what the rock | ooks |ike and, if necessary, geochem cal
testing done, but I think that would be normally part
of a -- an M.A or ARD managenent plan that's devel oped.

Okay. M. Houston or M. Youl, can you rem nd us
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whet her you have planned to put a liner at the bottom
of your raw water pond and particularly -- you'll
understand, | think, where I'mgoing wwth this -- the
potential for elenents in the Fernie formation to be

i berated into the raw water pond?

MR, HOUSTON: So I'lIl let M. Youl add to
this, but we have not commtted to lining the raw water
pond. We will do additional investigation and -- for a
nunber of issues, including the -- the quality of the
rock, and we -- we could do sonmething to line the raw
water pond if those -- subsequent investigations at the
time of construction indicated that there was reason
for a -- a concern.

M. Youl, do you -- do you want to add anything to
t hat ?

MR, YOUL: Thanks, M. Houston.

No. You've covered that pretty well. | don't
have nmuch nore to add, other than, you know, we are
considering liners; not yet coomtted. One of the
concerns with a liner is upward hydraulic pressure
pushing up the Iiner fromunderneath and -- and whet her
by installing one we're creating other problenms. So
we're still looking at all the potential solutions.

MR, HOUSTON: And just finally,
M. O Gorman, | think we're tal king about a fairly

smal | surface area conpared to the rest of the -- the
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project. So, you know, we -- we would anticipate that
any -- any issues related to ARD are -- are relatively
small in -- in the schene of things fromthe raw water
pond.

Woul d you plan to conduct hum dity-style tests and
maybe X-ray defraction on Fernie sanples before putting
in the raw water pond, or are you really just not
concerned about it?

One m nute, please.

So, M. Day, can you -- can you speak to that?
VR. DAY: Yeah, |'m happy to.

No. | would -- I would -- |ike, for sonething
that's, you know, relatively small in the -- the, you

know, context of the whole site, normally what | would
recommend is that a geol ogi st or sonebody just take a

| ook at the rock as part of the other investigations

that are done to design the pond. | wouldn't see the
need for a -- for -- for testing beyond that unless --
unl ess that -- that geol ogical |ook canme up with
sonet hi ng.

Okay. We're really close to the end. | was going to
draw you to sonme things that you had said, but to -- to
abbreviate it, cut to the -- cut to the chase, you

haven't tested the Fernie formation, and we don't
think -- we haven't discussed it, but we're not -- we

don't think you' ve tested | eaching potential fromthe
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G adstone formation either. Both of those mght be in
the rock that you dig up, and so we do wonder whet her
you think that estimted seepage fromthe waste rock
for concentrations for dissolved netals, |ike cobalt
and zinc, mght be higher if you were to add a --
potential |eaching fromthe Fernie and the d adstone
formations. And to be fair, | haven't asked you about

the 3 adstone, so we can focus on the Fernie.

"1l answer that, M. OGorman. | -- 1| really don't
think that the -- the Fernie formati on woul d have a
significant influence on those -- those -- those
predictions. | nmean, they're -- we've based those

source tenp predictions on the bulk of the waste rock
and they al so consider the influence of sonme of the

units that are noted in the humdity cells that do

react rapidly. So I'm-- I'mnot concerned about the
Ferni e.

| -- I mean, | think it would be prudent to --
to -- to be -- to be looking at the Fernie to -- as

|*ve tal ked about, fromthe geol ogi cal standpoint and
confirmng its geochem cal characteristics, but I

don't -- | don't think it really has an influence on
the water chemstry predictions, not a -- not a
significant influence anyway.

To clarify, there are no tests on the record to confirm

t hat, though; correct?
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Definitely not for humdity cells. That's correct,
yeah.
kay. | think we're good. Thank you, gentlenen. That
gets us through our section on geochem stry. Thank you
for your -- for your responses.

And, M. Chair, | propose it's a good tine for us
to break for [unch.
THE CHAI R Ckay. Thank you,
M. O Gornman.

It's 12:30, so let's resune at 1:15, and

M. O Gorman will continue with his questions.

MR SAWER: M. Chairman --

THE CHAI R Yeah.

MR. SAWER: M ke Sawyer here.

THE CHAI R: Yeah.

MR SAWER My apol ogi es for interrupting,

sir, but Tinberwolf has reviewed Undertaki ng Nunber 19
that was provided to us today, and | would like the
opportunity to have a very brief redirect on the
information that was provided in that undertaking, sir.
THE CHAI R Ckay. GCkay. M. O Gornman,
would you mind if | provide that opportunity to

M. Sawyer right after the |unch break before you
resume?

MR. O GORMAN: That's conpletely fine with

nme, sir.
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THE CHAI R s that okay with you,
M. Sawyer?
MR SAWER: Yes, sir. | think I'll be

| ess than 15 m nutes.
THE CHAI R Ckay. Thank you.
kay. We'll see everyone at 1:15.

PROCEEDI NGS ADJOURNED UNTIL 1:15 PM
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(No Counsel) For Gail Des Moulins
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(No Counsel) For Monica Field

S. Frank For A dman Wat er shed Counci
A. Hurly

A. Porco, CSR(A) Oficial Court Reporter

( PROCEEDI NGS COMVENCED AT 1:17 PM

Di scussi on

THE CHAI R Wl cone back, everybody. Just
before we let M. Sawer do his followup cross, the
Panel had a discussion at lunch, and | wanted to put

this to the participants. W had planned to sit

Dicta Court Reporting Inc.
403-531-0590




4272

© 00 N oo o B~ W DN P

N DN D N DD DNN P P PP PR, PRk
o o A W DN P O © 00 N o 0o AW DN O

tomorrow, and the reason for that, of course, was to
try and contain the water section to one week, the six

days, but it's clear, based on where we're at in the

schedul e, that even if we sit tonorrow, | don't think
we'll -- well, we won't finish the water section
t onor r ow.

Looki ng at where we're at, ny best guess is we
probably have two full days after today, when | | ook at
the participant tine estimates for their direct and the
cross. So even if we sit tonmorrow, we're not going to
finish.

So I'malso aware of the fact that we used our
| ast two flex days, which were both Saturdays, and sat
those days to try and kind of keep on schedul e, and
|'ve also noticed that we've gone late a few nights
beyond ki nd of what we said we were going to sit.

So the Panel is of the viewthat it m ght be
preferable to do what we can do today and then resune
Monday and not sit tonorrow, and | know that's a
departure fromthe schedule. So before we kind of nake
that decision, | wanted to kind of hear fromany of the
partici pants about whether that would create any ki nd
of unmanageabl e scheduling issues in terns of, you
know, expert w tnesses or others.

MR.  SECORD: It's Richard Secord here. |

actually was wanting to just raise as a prelimnary
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matter exactly what you' ve raised. Looking at the
schedule, | just wanted to get your confirnmation that
the four expert wtnesses for the Coalition would not
have to be on standby today and woul d conme in tonorrow
nor ni ng.

| -- ny guess is that the four w tnesses would
probably not be adverse to com ng on Mnday, but |
woul d need to check their availability. 1 know that
they are avail able tonorrow norning, but subject to
their availability on Monday, certainly I would have no
obj ecti on.
THE CHAI R Ckay. M. Secord, thanks for
t hat .

Any ot her participants have coments on that?
MR.  DRUMVOND: It's Robert Drummond from
Justice Canada. | will just have to confirm As you
know, there are a nunber of federal w tnesses, and |
want to make sure they're all available. |If the
hearing goes |onger than the 30th, there mght be a
slight question of Canada asking to go at certain tines
because of one wtness's availability, but | think we
can | eave that for now.
THE CHAI R Ckay. Thank you,
M . Drummond.
MR FI TCH: M. Chair, it's Gvin Fitch.
Yeah, | had been thinking up until, | guess, yesterday
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that we woul d probably be putting up Dr. MKenna
tonorrow, so we're not adverse in principle to not
sitting tonorrow. Far fromit. But |ike everyone
else, I'll need to just check with Dr. MKenna to see

if that creates any problens with his schedul e next

week.

THE CHAI R Ckay. Thank you.

MR. RENNI E: This is JimRenni e speaki ng.
THE CHAl R Yes, M. Rennie?

MR. RENNI E: | have an appoi nt nent on

Monday fromthe mddle of the day, from about 11:30
till 12:30. Do you think that I would be giving

evi dence around that time or later in the afternoon?
THE CHAI R It | ooks Iike you m ght be
either late that day or Tuesday.

MR. RENNI E: Okay. Well, later on Monday
will be all right. | just have that previous

commtnent in the mddle of the day.

THE CHAI R Ckay. Thank you, M. Rennie.
MR. RENNI E: Al right.
THE CHAI R M. lgnasiak, any comments

from Benga?

MR, | GNASI AK: Thank you, M. Chair. | don't
think so. Not at this tinme. | haven't had a chance to
talk to ny client, so ...

THE CHAI R Yeah. Under st ood.
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MR, | GNASI AK: But, you know, we'll do

what ever nmakes it easiest for the Panel to nove this

forward

THE CHAI R Ckay.

MR. | GNASI AK: So we're in your hands.

THE CHAI R kay. Yeah. Again, sorry for

the change in thought. But we're just |ooking at what
we still have to get done this week, and it doesn't

| ook like we'll get it done. And | think, you know,
continuing to push as hard as we have been may not
serve us well.

So I'll leave it for now, and maybe what ['Il| do
is ask that if -- to the extent possible, those who
have identified potential scheduling issues could try
and, you know, just confirmwth their clients -- or,
sorry, their w tnesses, depending on the case, whether
novi ng to Monday, Tuesday to finish this session would
create -- create an issue, and then maybe 'l pol
peopl e again just before the break to see if we can get
sone clarity.

I n any event, given where we're at, the Governnent
of Canada w tness panel would not be up today, so it
woul d be up tonorrow if we stuck to the origina
schedule. So I think they can certainly stand down for
this afternoon. Looks like M. O Gorman will probably

take us to the end of the day.
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MR SECORD: And, sir, can we just send an
email to Ms. Uting and Ms. Arruda to |l et them know
that we're -- if all of ny wtnesses are okay for next
week, would that be sufficient?

THE CHAI R: Yeah, | think that would be --
that woul d be probably preferred, and then we can | ook
at that at the break and -- and confirm our kind of

course of action after the break.

MR. SECORD: Thank you very nuch.

THE CHAI R Ckay. Any ot her discussion on
that topic?

MR.  YEWCHUK: Just one point from

M. Yewchuk at CPAWS. |Is there any chance ny w tness
will be up today, or should |I rel ease thenf
THE CHAI R: No, | see no chance,

M. Yewchuk, given where we're at, so thanks for

aski ng.

MR,  YEWCHUK: Thank you.

THE CHAI R M. Sawyer?

MR. SAWER: Thank you, M. Chair. Bear

with ny ignorance, but this IR Response 19, has it been
entered into -- as an exhibit in this proceeding; and
if not, can we?

THE CHAI R | believe it already has, but
maybe staff could confirmthat.

M5. UTTI NG It's entered this norning as
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Cl AR 877, | believe.
MR. SAWER: Thank you for that.

Zoom Master, if | could ask you to bring up
Cl AR 877, please, and if you could turn to PDF page 4,
pl ease.
GARY HOUSTON, DANE MCCOY, M KE YOUL, M KE BARTLETT,
CORY BETTLES, DAVI D DEFOREST, SOREN JENSEN,
MARTI N DAVI ES, LEIF BURGE, DAN BEW.EY, Previously
Affirnmed
STEPHEN DAY, NANCY GRAI NGER, Previously Sworn
M. Sawyer Cross-exam nes Benga Mning Limted
MR, SAWER Good afternoon, Benga panel.
How are you all today?
MR, HOUSTON: W're fine, M. Sawer. Thank
you for asking.
kay. | have a few questions directly out of your
response. And | just want to make sure | understand
your nunbers.

Now, did -- M. Bettles, are you there?
MR, BETTLES: Good afternoon, M. Sawyer.
How are you today?
' mgood. Thank you.

Did you prepare these nunbers, or did one of your
t eam nenbers prepare then?
| worked with a biostatistician that works with us at

Hat fi el d.
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>

kay.

Then the tine to get the nunbers turned around.

kay. So | just want to nmake sure | understand these
nunbers.

Sur e.

And so I'mgoing to | ook at Table U19.1 on page 4. And
under the Gold Creek values, | just want to focus on
Reach 9, and Reach 9's not inportant in one or the
other. | just want to nmake sure | understand how you
did the nunbers.

So as | ook at Reach 9, | see that you -- during
that survey, you caught a total of 203 fish; is that
correct, sir?

That's -- that's, | believe, the nunber that cones from
the previous tables that -- in -- no. Actually, I
believe that you're correct. That's right.

Okay. And then you indicate a nunber -- a survey
length in netres, and in that case it was 368 netres;
correct?

That's correct.

And that woul d have been the length of the stream
channel that you surveyed using el ectrofishing nethods?
Just one second, please.

The -- | was -- just to clarify, the tota
west sl ope that we caught, 203, we didn't catch those.

That total westslope is as an estinmate.
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kay. So, yeah, and | stand corrected. So that is
your estimate when you applied the -- the statistica
nmet hod fromthe nunber you caught?
That's correct.
OGkay. Thank you for correcting ne on that.

So back to ny question. |In Reach 9, the stream
| ength that you surveyed using those nmethods was 368
nmetres; correct?
That's correct.
And we | ook at your density nunber's 100 --

per-100-nmetres square. Although you didn't use this

|ater on, that's sinply a nunber of dividing the -- the

nunber of fish you estimate by the nunber of square
netres of wetted channel in that 368-netre | ength;
correct?

It's length and width 'cause you need the square
netre -- you need the area.

Okay. And for this calculation where did you get the
w dth fronf

We had cal culated the -- the wdth while we were out
t here doing stream channel neasurenents. So it's not
reflected in the table, but we did take wi dth

measur enent s.

Okay. So that's based on the value it derived during
the tinme you did the survey?

That's correct.
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And that would be a nean -- a nean value for the entire
| ength that you surveyed?

It's -- it's an -- it's -- it's an approxi mate nunber,
a density nunber for that area that we surveyed based
on the mark-recapture estimate, which is referred to as
the total westslope nunber of fish.

Ckay. And going along on that table, we --

( UNREPORTABLE SOUND)

MR. SAWER: My apol ogi es, M. Chairman,
for the ringing. | have no control over it, and it'l
end shortly if it hasn't already. No.

MR. SAWER: Continuing. So you surveyed
368 nmetres of that reach; correct?

That's the length that we surveyed, correct.

And -- and in that table you say the reach | ength was
1,922 netres?

Vell, the -- where -- Reach 9 is conprised of 1,922
metres itself, but we only sanpled 368 netres of --
survey length in there.

Okay. And then so if I'mcorrect, you -- if we ook at
t hose nunbers, you would have created a ratio of how

| ong you surveyed relative to the total reach | ength;

correct?

Sorry. |I'mjust doubl e-checking here, |ooking at it.
So, first of all, what we've -- what we've done is
we've -- we've taken the density estinmate and we' ve
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applied a density scale factor to cone up with a

standard devi ati on of westslope cutthroat per 100 tines

square -- square netres.
| see that, sir, but that's -- that's not what |'m
asking. If we look at, for exanple, in the -- in the

ri ght-hand block of the -- the Table 4, Reach 9, you've
cone up with an estinmated nunber of westslope cutthroat

trout of 1,060.27

It's not time -- it's not tinme-distanced. It's not
time -- it's not time; it's distance. Sorry.
kay. So just -- just let's back up here. You

surveyed 368 netres of the reach; correct?
It's a proportion of the full reach of Reach 9 that
we've identified as 1,922 netres; correct.
Okay. And | would suggest to you if you do your
arithmetic, you would see that that proportion was
5.228. So you multiplied your total estimated fish of
2,003 by 5.228 to get 1,060.2; is that not correct?
Just one second. Bear with ne. Sorry. | believe
you're getting -- you're pretty much right there,
bel i eve.
M. Bettles, | think |"mexactly right.

kay. And you' ve used that sane nethod for the
calculations that you did on -- on Reach 7 angling,
Reach 7 el ectrofishing, and Reach 8 el ectrofishing, as

well as for all the data presented for Blairnore Creek;
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correct?

That's correct.

kay. So let nme ask you this question, sir: During
the course of this study, have -- has the
identification of the specific reaches changed during
the course of the study?

W -- we have been standardi zed -- we've standardi zed
our reaches. W haven't changed themat this point.
So the actual reach lengths that we' ve identified,

we' ve mai ntai ned those reaches to date.

kay. So what is the reach | ength of Reach 9, please?

Well, inthis -- based on the Table U19, we have 1,922
nmetres.
MR. SAWER: kay. Zoom Master, | wonder

if you could bring up C AR 42, Addendum 1, Appendi x Al,
and if you could go to page 131, please. | nust have
t he wrong docunent .

Wiere I'mlooking is CIAR 42, which -- and then
Addendum 1, Appendix Al. And | believe that --

MR. | GNASI AK: M. Chair, | think he neans
CIAR 44, if he's referring to Addendum 1.
MR SAWER: M. lgnasiak, |I'll take that

on advice. Let's just see where it shows up.
If we go to page 131, what do we see? Should be a
Table A2.1. That is correct. M apol ogies,

M. Chairman, and other participants. | didn't -- |
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t hought | had the right nunber.

So | wonder if -- Zoom Master, if you could zoom
in on that so we can read the nunbers, just in that top
portion of the -- of the -- of the paper.

MR SAWER: Now, M. Bettles, you're

famliar with this; correct?

MR. BETTLES: M. Sawyer, yes, | am |[|'l
| et you continue on here, and I will -- | have a
response, | think, already prepared, so -- but

conti nue, please.

MR. SAWER: So, Zoom Master, if you could
scroll over so we can see the values for Reach 9.

MR, SAWER: Now, M. Bettles, would you
confirmfor nme that your Reach 9 length, and I'm
reading this directly out of the table, is 616 nmetres?
MR. BETTLES: Wll, that's the -- that is

the nunber in that -- in that table you re show ng
there. Correct.

Okay. So you've told us that there -- that the reaches
as they were defined early in the study have not
changed; correct?

|'d like to clarify that I think you're -- we've done
further habitat work post 2015 and into 2016 where we
actual ly have delineated the reaches through our
habitat mapping. So this was used initially to inform

further analysis that we did in 2016, so we have ot her

Dicta Court Reporting Inc.
403-531-0590




4284

© 00 N o o B~ W N PP

N N NN N NN R R R R R PR R R e
o g A W N P O © 0 N o o0 M W N P O

figures in our -- in our technical baseline report that
were used to derive the actual reach | engths, nore
appropriately to cover off on a bunch of different
aspects of our assessnent.

So | would -- | would actually argue that we did
not use the data in this -- in this table for our reach
delineations in our mark-recapture estimates.

So, then, that neans that your response to ny earlier

question is: Have the reach definitions changed over

the tinme of your -- that was not a correct answer?
Well, | guess you can -- | guess -- | guess it is

I naccurate, but again, if -- if you | ook at our
docunentation in our -- in our actual baseline report,

we refer to the work that was done in 2015, but we
really focus on the 2016 habitat mapping that we --
t hat we used.
So, | nmean, yes, it's -- it's initially
prelimnary informati on we collected in 2015, but
the -- the -- the scope of our assessnent relied on the
2016 habitat mapping that we conduct ed.
Okay. So you did not answer ny question accurate.
Soif we were to pull up that table -- or a table
that shows you what the actual reaches that you used at
some point in your -- would any of those tables jive
wi th the nunbers that you have presented in your

response to the undertaking?
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Specifically, do you have a table that shows the

estimted reach |l ength of Reach 9 as being 1,922

metres?
It's -- that's the reach length that we -- that -- that
we identified. |1'd have to go back and | ook in the

actual docunent to find those nunbers, M. Sawer.
|'d Iike you to do that, sir.
Just bear with ne for one second.

Yes, that would -- that would be Table 4.1 in the
actual docunent, so yes. That's where we've -- we
identified it, and | can let you -- sorry. And that's
in the sane docunment that we -- Cl AR 44, Addendum 1.

On what page, sir?

That woul d be on PDF 47.

So you're saying this is in the same docunent as the
one that I'mreferring to, this table?

That -- that's correct.

Okay. And when was this -- this docunent was published
in 2016; correct?

That's correct.

MR SAWER: Okay. And so we can just go
to that Table 4.1 on page 47, Zoom Master, please.

MR. SAWER: kay. So Gold Creek -- I'm
just checking sonme nunbers here. Ckay, sir. So we're
going down a bit of a rabbit hole here, but | just want

to check a coupl e things.
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First of all, in your electrofishing survey, you

used a reach length of 1,922 netres; correct?

MR. BETTLES: That's what's in the tabl e,
yes.

Vell, I'"'mnot asking whether it's in the table. [I'm
saying: Dd-- is that the length of reach that you

used for your cal cul ations of popul ation sizing

confi dence?

That is the nunber we -- that was incorporated in
t here, yes.
And so now when | | ooked at the earlier nunber for

Reach 9, it said in the sane docunent we were referring
toit was 616 nmetres long. Now, you've told ne that's
not correct, that you didn't use that nunber. And

i nstead, you've told nme you used this nunber, which is
2,130, which is over a hundred netres |onger than the
nunber you used in your popul ation estinmate; correct?
That's -- that's correct.

How do you explain that?

| believe that -- that's an error.
Ckay. Moving along. If we went down each of these
reaches that -- Reach 7, 8, we would find the same

error, wouldn't we, sir?
That -- that would be -- that would be accurate.
kay. Let's go back to your response to the IR, if |

can, Zoom Master.
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And here is -- here is what flagged this whole
issue for me. The reaches as they're defined,
notw t hst andi ng our previous di scussion here that you
changed the reaches, the reach is the reach; correct?
It's what we have defined it as.

Right. So if we | ook at Reach 7 under "Angling", and
we go over to "Reach Length", you've defined the reach
| ength for the purpose of that analysis as 400 netres?
That -- that's -- that's correct.

And under "El ectrofishing”, you' ve defined the sane
reach as 2,474 netres, notwthstanding the -- the --
the built-in errors around what the actual length is,
how can you have the sane reach, one -- one -- in one
case neasuring 400 netres and in the other case
measuring 2,474 netres. |It's the sane reach. Explain
that to ne.

Sir, they get added up. Those nunbers get added up.
So --

Get added up from where?

Just one second, pl ease.

So in this case, M. Sawyer, the -- the reach
l ength is proportionate to the angling, so you would
add up the two nunbers for the reach, electrofishing
and angl i ng.

So you're saying that the -- the reach length on 7

shoul d be presented as 2, 8747
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Well, you -- you break it out based on the nmethod of
sampling that you did in the reach. So if you conbine
the two together because -- and that's what we've tried
to do, is because of the type of sanpling that was
done, each reach length is proportionate to -- to the
actual anmount of effort that you put in based on the
nmet hod that you used.

And what was the reach length of 7 that you presented
in Table 4.1? What's --

It was -- we docunented it as 3, 183.
So, again, you know, we're looking at a -- over a
400-nmetre error in -- in what your -- the length of

your reach is?

| don't knowif it's 400. | think it's |less than that,
M. Sawyer.

Appr oxi mat el y 4007

Well, it's less than 400.

But it's nore than 3507

Wll, it's -- it's in that range, then.

kay. Would you agree, M. Bettles, given the errors
that we've seen in your calculations here and in the
errors we've seen -- or maybe nore accurately, the
changes that you've used in defining the | ength of your
reach, if we enbed all those errors in the

cal cul ations -- and renenber, the lengths are --

there's two variables here. One is the length that you
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surveyed -- no, there's three variables: the length
t hat you surveyed, how many fish you caught, and
then -- and then based on that, how many did you
estimate were in that reach you survey, and then you
extrapolate to the entire reach.

Wul d you agree with ne that the enbedded errors
in your calculations have resulted in you overstating
t he nunber of fish and, in this case, in -- in that
survey you concluded there were 613 fish in Blairnore
Creek, plus or mnus, plus or mnus 1,128, so that's a
really wi de range of error.

If you redid these calculations and elimnated the
error in terns of reach Iength, would you agree with ne
that these nunbers significantly overstate the nunber
of fish that you would have estimated if you'd done it
correctly?

M. Sawer, | -- | can't speak whether or not the
nunber woul d be up or down at this point. Wat | can
say is that each -- each -- each reach that we

anal yze -- or we -- we do a popul ation estimte for
each reach, and each reach is treated as its own

I ndependent experinent. And so based on that , we
standardi zed to try and conbi ne together.

Soif you -- if you -- if you adjust the reach
| engt hs, accordingly again, and given the nunber of

hi gh abundance of fish that are in the upper reaches of

Dicta Court Reporting Inc.
403-531-0590




4290

© 00 N o o B~ W N PP

N N NN N NN R R R R R PR R R e
o g A W N P O © 0 N o o0 M W N P O

the system it mght bring the nunbers down, but |
can't say right now at this point what that would do to
t he actual nunbers.
kay. So if we -- if we look at a Reach 7, for
exanpl e, were there high abundance of fish in Reach 7?
There's -- yeah. | nean, all -- the upper reaches have
reasonabl e nunbers of fish. That's why we included
t hem
kay. And with respect to the Reach 9, sir, where did
that -- bear with ne one second. I'mgoing to actually
do the exact cal cul ation.

You said the reach -- your Reach 9 was 32 what?
3,2747
No, no. 31 -- Reach 7 was 3, 183 based on Table 4. 1.
Ckay. And --
M. Sawyer, if | can -- | can just clarify. |If the

reach numbers used are |ow, then the popul ation

estimate is an underestimate. So in -- in our opinion,
at this point, just froma -- at a high level, we --
we -- we believe that our actual nunbers could be --

coul d be an underestimate. W'd have to doubl e-check
the nunbers, but just -- just doing sonme rough -- rough
nunber crunching, it's an under -- it likely could be
an underestinate.

Well, okay. So you're telling ne that Reach 9 was --

sorry. You said 317?

Dicta Court Reporting Inc.
403-531-0590




4291

© 00 N o o B~ W N PP

N N NN N NN R R R R R PR R R e
o g A W N P O © 0 N o o0 M W N P O

A

No. Reach 9 was 21 -- 2,130 in Table 4.1.

2,130. Ckay. Bear with ne one second, sir. 2,130.
Ckay. So you've got an error reporting your
reaches relative to what Table 4.1 had them|isted, and

your -- your -- your nunbers -- or your estimted
nunbers on fish which on Reach 9 were -- you esti mated
there were 203 fish in 368 netres of streamthat you
tested; correct?

Qur -- our -- sorry. Repeat the question, please.
Wait. W have -- what we've -- sorry. W've estinmated
based on the mark recapture 203 fish in Reach 9, based
on a survey length of 368 fish. O, sorry, 368 netres.
Apol ogi es.

kay. And then once you had that estimate, all you did
was multiply that nunber by the | ength of the reach,
correct, to cone up with your total estinmate?

Sorry. Just double -- I'mjust doing the math here.
think that's -- | think that's reasonabl e.

Okay. And so if you nultiplied by a reach | ength that
was | onger than what you purport to use in this

cal cul ation, you actually would end up making the
nunber of fish you caught higher, wouldn't you? The
estimate woul d be higher, not |ower, but higher?

Vell, that's what | said. | think I just nentioned
that previously, that our nunbers would likely be

underesti mates, then, based on going with | ower reach
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| engt hs.
So what we did is we -- we converted the tota
nunber of fish to a density -- density estimate fish

per 100 square netres, and that's the nunber that we

appl i ed.

But it's inportant to point out that | know the
nunber -- even if there's an adjustnent here, the
nunber's -- if the nunber is underestimted or

overestimated, it's going to fall within the sane
confidence intervals that we've identified here too.
mean, those confidence intervals may shift slightly if
you were to update the reach lengths. But ultimately,

| mean, the nunbers still fall within that -- the range
that we've identified.

Two things, and then I"'mgoing to -- first of all, you
did calculate the density of fish per 100 square
nmetres, but you did not use that -- I'"'mgoing to
correct you, sir. You did not use that nunmber, which
in this case was 13.13, in the cal culation of your
estimate of westslope trout in Reach 9 which -- which
you' ve already told us was a nmultiplication of how many
fish you found tinmes -- divided by the | ength of the
reach. How did you use the density calculation in
comng up wth that nunber?

We converted the fish to 100 -- the nunber of fish per

100 square metres and then scaled to the area of the
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entire reach

VWll, no, no, you didn't, sir, because if we --

That's --

If we --

That's --

-- if we look at 1,060.2, if we -- if we divide that by
the 3 -- well, if we divide the reach |length by 368,

which is 1,009.22 that you put in this table, it cones
up with 5.22826, and then if we nmultiply the nunber of
fish you found by that value, we get 1,068.2. So
explain -- and that -- that calculation | just did did
not include your density figure.

How does your density figure figure into that?
Just one second, please.

It doesn't, does it?

No, | asked just to give ne a second, please. Thank
you.

So, M. Sawyer, we converted fish to -- to density
at 100 -- or per 100 square netres. W then scal ed the
area of -- of the entire reach, which is the sane

scaling factor of length to area. And both surveys add
in total reach. |If you see in the -- if you can see in
the actual table, we've got a density scale factor and
a reach scale factor that's been taken into account.

kay. What wdth of wetted channel did you use in your

calculation for density?
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The -- just one sec. Let ne just doubl e-check.

M. Sawyer, | believe we actually used the -- the
wdths from-- fromthe Table 4. 1.

And bear with me, sir. Wiat was the width you used for
Reach 97

Yeah. W used the -- it's 4.2 netres av -- it's an
average wetted width for the reach

Ckay. So -- and when you say "wei ghted", what do

you - -

No, | said --

-- nean by --

| said "average wetted w dth".

Oh, wetted. My apologies, sir.

So just one last question. |If we |ook at the --
at the nunbers you presented in the undertaking
response -- and, again, we're just talking about -- no,
sorry. | apologize. | have two questions.

If we're just tal king about Reach 9, your estimate
of -- of trout was 1, 060.2; correct?

There's no .2 of -- no .2 of a fish, but that's just
the cal cul ation we wanted to take forward, so around --
And - -

-- 1,060 , yes.

And -- and when you did your confidence interval, it's
plus or mnus 1,084; correct?

That's the confidence interval that's been -- been
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gi ven, yes.

Okay. And if we apply that confidence interval to

the -- your estimate, in our worst case, you would have
m nus 23 fish; correct?

Yes. Yes. And -- and in sone cases that |'ve seen in

literature and others, sonetinmes in sone cases you can

get negative. And it -- it -- it's a--it's a
calculation. It's -- it's -- it's -- sonetines it
happens, and we recogni ze that that nunber -- the |ower

bounds, negative woul d equal zero.

Right. So is it not true that the purpose of doing the
statistical test and to create a confidence interval is
to allow people review ng your data to understand how
robust your analysis is and whether they can trust it?

That's the purpose of a confidence interval; correct?

| would agree, M. Sawyer, but what I'm-- | -- a
coupl e points of clarification here. | nean,
there's -- there's a |ot of studies that have been done

out there as -- as the COSEW C 2016 report has -- has
illustrated that -- that confidence limts have not
been -- been provided or been cal cul at ed.

What we' ve done here is we've tried to calculate
confidence |imts across the reaches where we actually
di d our surveys where -- others that we've seen in this
systemthat we know of that relied on one, maybe two

sites very broad -- broader confidence limts that
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we've provided. So this is an estimate. |[It's not --

you know, we're not saying this is an absolute val ue or

absolute figure that we -- we feel. That's why you
put -- as you said, that's how you put the bounds
around this, to -- to give the confidence about what

we' re seeing.

But, again, a lot of this is based on the

recapture -- recaptures that you -- you -- you get from
the mark-recapture study. And -- and that's one of
the -- one of the challenges that you' d have w th doing

this sort of thing.

So | would argue, yeah, | nean, the nunber is
what -- what the nunmber is, and -- but that's
i nherently been captured, and we've tried to
extrapol ate and standardi ze the data across the system
wher e the highest abundance of fish was seen to give us
nore confidence, which others have relied on nuch | ower
amount s of dat a.
Okay. Just one |ast question. | prom se,
M. Chairman, and -- and Benga.

If you turn back to Table 4.2, this is the --
your -- your data for fish density determ ned through
mark and recapture. On Reach 9, you initially capture
23 fish; is that correct?
| can't see the -- it's the wong -- wong docunment up

at the nonment.
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This is your Undertaking 99?
No, | know. I'mjust -- it's -- I"'mwaiting for the --
the Zoom host to pull up the -- the Table 4. 2.

O are you talking 4.2 in -- in the undertaking;
correct?
|"mtalking 4.9 in the undertaking. ©GCh, yes. The
undert aki ng response, Table 4.9. There we go. So if
we | ook at Reach 9 --
M hm
-- you only did electrofishing, and on your first pass
you captured 23 fish; correct?
MR. SAWER: No, go -- go -- go down. o
down. Down. Right there. Stay right there, Zoom
Host. Thank you.
MR. SAWER Correct?
MR. BETTLES: Sorry. In your -- which --
whi ch colum are you referring to again?
' mtal ki ng about the row under Reach 9.
Reach 9, correct. Yeah. So you're |ooking -- which
nunber are you referring to now?
wll, 'M -- 'M would be the nunber of fish you
caught --
Yeah --
- on --
-- that's right.

And you marked those fish; right?
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That's correct.

And 'T" woul d be the nunber of fish you caught on your
second pass?

Total fish captured on the second pass; correct.

And 'R would be how many of those fish on the second
pass had been marked fish?

And -- and that's one fish, and that goes to ny point
earlier that | had nentioned that it's -- a lot of this
Is driven by -- by the nunmber of recaptures that you
get and -- which is why we applied the -- the Chapman
estimator, because of the | ow nunber of captures that
we did encounter during the mark-recapture study.

Ckay. | just want to point out, sir, that you didn't
actually apply the Chapman estimator. W asked you to
doit. |Is that not correct? There's nothing in your
docunent that showed what the confidence | evels on your
nunmbers were.

You' re tal king about our technical data report?

' mtal ki ng about any of your reports. Dd you -- you
never did present any confidence intervals. W had to
ask for them So | just -- | just say it's highly

I nappropriate for you to take credit for it now
|"mnot taking credit for it now W -- we -- we did
what was asked, and we have -- we've provided that.
And as | said earlier, M. Sawer, there's a |ot of

studi es that have been done out there don't apply
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confidence intervals at all. So -- and that's been
very -- nmade very clear in the COSEWC 2016 report --
Sur e.

-- sharing that.

So | think, you know -- it's -- | think it's --
think it's inappropriate -- and -- and -- to -- to --
to -- to point out that, you know, we -- just because

we didn't do it that -- that that's entirely

I nappropriate. | -- | agree that confidence intervals
are -- are -- are -- are inportant information, and,
yes, we did not include it in our report, but we've --
we've -- we've provided it here. And what we're seeing
with the estimates that we've come up with in our
surveys actually sonmewhat align with sone of the other
nunbers that are out there if you consider the
confidence limts that have been provided.

So last question, sir. On the surveys you did on
Reach 7 and Reach 8 and Reach 9 on Gold Creek, between
your initial capture and your subsequent effort at

recapturing, how nuch tine passed?

W -- we conducted the sane -- same effort that we did
through the original fromthe first pass -- fromthe
first round of -- of -- of marking the fish.

Maybe you m sunderstood nmy question, M. Bettles.
How many days, weeks, or nonths was there in

bet ween when the two --
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h --

-- surveys were done?

Sorry.

MR. | GNASI AK: M. Chair, we are getting
beyond the scope of this undertaking response here.
THE CHAlI R: Yeah. We are, M. Sawer. |

think I've heard "last question"” several tines.

MR, SAWER: Yeah. M. Chairman, | do
apol ogi ze for that. | would say this is ny | ast
question, and I don't think it -- not -- with respect

to M. lgnasiak's raising objection, the data that's

presented here in terns of the "M, '"T', and 'R
values -- this is the first tinme this data's been
presented, and it's in their -- in their -- in their
response -- well, regardless, it's in their response,

and | prom se you, M. Chairman, this will be ny |ast

qguesti on.
MR. BETTLES: Can | -- can | finish
answering the -- the last question? So just one point

you nmake here, M. Sawyer, that that Table 4.9 that
cones directly out of our -- our technical data
report -- so there -- this has been presented
originally. So that's -- that's the first point.
Second point is that the -- the recapture aspect
of the mark recapture was done between three to four

days post marki ng.
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MR, SAWER: kay. M. Chairman, those are
all ny questions. Thank you.
THE CHAI R kay. Thank you, M. Sawyer

Ckay. M. O CGorman, we'll turn back to you.

Al berta Energy Regul ator Staff and Panel Questions

Benga M ning Limted

MR O GORMAN: Thank you, M. Chair.
|"mgoing to start by asking, Ms. Porco, do you

notice a difference in ny volunme now?

Yes? | did discover that | thought | had
corrected -- maxim zed the input volune on ny mc.
had done that, and ny conputer adjusted it on ny behal f
to make ne quieter than | thought | was, so ny
apol ogi es to people that had a challenge with hearing
me earlier. Technol ogy.

Ckay. So thank you, M. Chair, for throwing it
back to me. Let's nove on to tal king about sel eni um
whi ch we've heard a little bit about this week.

So, Zoom Host, if we could please start by hauling
up Docunent 42, Appendi x 10, and going to PDF 233.

Geat. Thank you. That's good. That's what
wanted to see. | think it's on this -- right.

MR. O GORMAN: kay. So |I'mgoing to start
this series of questions by first acknow edgi ng,
M. Houston, you -- you know, we've tal ked about this

earlier, but recognizing you have a nessage for us to
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t hi nk about the SB -- the saturated backfill zones as
producing a final effluent of 15 mcrograns per litre.
W did -- | think you woul d agree nost of the
informati on that we have -- nost, if not all, of the

i nformati on about this issue on the record did approach
it froma 99 percent treatnent efficiency perspective.
You agree with that?

MR, HOUSTON: W -- we -- M. Jensen can

speak to this nore fully, but we -- we have two limts
in the nodel. One is the 99 percent, and the other is
the 15 mcrograns per litre. One -- once the -- the --
in -- input seleniumconcentration raises above a
certain anount, the 15 m crograns per litre becones the
domnant limt in the nodel, but --

Ckay.

-- that -- "Il let you ask your further questions.
Sure. And, yeah, you don't need to el aborate on that,
M. Jensen; it was really just a warmup. | was nostly
acknow edgi ng -- we have two nunbers to think about

now, the 99 and the 15 mlligrans [sic] per litre.

Ckay. So on -- in this docunment, which was
submtted back with your original EIS -- | think you'd
agree that you did say that if the sel enium
concentration in the saturated backfill zone in your
nodel I i ng that was done was higher than 1.5 m|ligrans

per litre, prior to applying attenuation, the effl uent
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concentration was limted to a maxi num concentration of
.015 mlligranms per litre?

MR,  JENSEN: Yeah, that's correct.

You agree that it says that?

And that -- so that was the nodelling approach you
took. To clarify, you had a water-bal ance nodel; sone
water flowed into the systemto be treated, and if the
nodel had a flux of water that actually exceeded
1.5 mlligrans per litre, you introduced a cap to say,
W're going to -- we're going to treat it as the
outflow as a maxi mum of 15 mcrograns per litre; right?
Yes, that's correct.
|*'mactually going to introduce one other thing | neant
to say up front. I'mworried about getting us al
confused and the record confused if we keep swi tching

back and forth between mlligrans and m crograns, so

for the sake of this conversation -- and I'mgoing to
beg your indulgence -- and let's try and nmaybe all
speak in mcrograns per litre. | think it mght be

easier. There's less decinmal points involved.
I's that okay, M. Houston?
VR, JENSEN: Okay. Ckay. Yes, sorry.
No, it 's good, M. Jensen. Thank you.
Okay. So you did introduce that cap.
MR, O GORMAN: Now, | want to junp, please,
Zoom Host, to page 252 of this docunent.
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Q M O GORNVAN: So starting on this page, |I'm

>

not going to | ook at specific quotes on here, but I
wanted to show you, we're tal king about the source
terns and | eaching of sel enium

Starting in this section, Benga, you did describe
how the | each rates and the | oadi ngs were devel oped for
key parameters, including selenium And | guess that
we're wondering if you can give us an overview of how
you obtained this source termof 1,500 m crograns per
litre as the nunber you're going to assune as your --
your influent -- sorry, your inflow concentration, and
" m 1| ooking for a high-level description here, please,
but sonmething that gives us a bit of clarity on where

t hat nunber cones fronf

MR.  JENSEN: Sorry. M. O Gorman, |'m not
sure | follow your logic in your question. | don't
bel i eve we stated that it will be 1,500 m crogranms per
litre specifically. | nmean, that nmay be an outcone at

times. But are you making the inference that the 15

m crograns per litre is -- is inportant because it's

1 percent of --

kay. Yes, |'mworking backwards from-- if you were
i ntroducing a nodelling cap where the output is

15 mcrograns per litre and if you had -- so any

i nfl ows even hi gher --

Yeah.
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-- then, you know, you work your way backwards,
obviously, and if -- essentially froma nodelling
perspective, equivalent to ignoring any input
concentrations that exceeded 1,500 m crograns per

litre, so --

That's correct.

Right. So if you can give us sone sense, and if -- if
you don't want to focus even on specifically that 1,500
nunber, but can you tell us fundanentally where that

deri vation comes fronf

Yes. Yeah. It's quite sinple, really. It's -- so
the -- you had directed our attention to Table 5-1. So
the way -- and this is true both for sul phur and

selenium which is why they're listed together. W --
when we think of geochem cal source ternms, we think of
them either as a concentration-based or as a nmass-based
source. And when they're nass-based, Stephen and his
teamw || estimate the release rates froma -- either a
tonnage or a volunme of waste rock on an annual basis.
And so what we do is we estimate the volune of water
that's -- that'll percolate through a given waste rock
dunp or waste rock storage area. We'Ill then take that
dry load that you see listed in this table,
mlligrams-per-netres cubed per year, we'll divide that
by the flow, so -- which is units of, say -- yeah, say

it's nmetres cubed per year, and that will give us a
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unit of mlligrans-per-netre cubed or, you know, you
can do the appropriate conversions.
But essentially what we do is we take that dry

| oad and we apply it into the water that percol ates

or -- or that's intercepted by that footprint. | hope
that made sense. It's a very sinple calculation. It's
very straightforward. The -- the total runoff --

Ckay.

-- or total volune of water receives that |oad, and
it's a sinple division.
So in doing that work, did you produce in, say,
Tab Nunber 4, perhaps project it -- concentrations of
sel enium com ng off the waste rock dunps that woul d be
flowng into the saturated backfill zone?
You know what? Honestly do not recall. | have to | ook
in the appendi x, then, for that information. | wonder
if you'll give me a mnute to | ook that up.
Sur e.
Okay. | apologize, M. O Gorman. W're scranbling a
little bit here.

So if you go to page 268 of -- of the sane
docunent, Zoom Host, if you pl ease.

So this isn't exactly the answer. These are sone
of the sources. So you will see what the estinmated
concentrations are in the surge ponds that we are

punping up to the saturated zone. So | recognize it's
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not exactly the answer you're |ooking for, 'cause
there's additional sources --
No.

-- being attributed from-- fromin-pit dunps that we

are not --

No, | hear you, M. Jensen. That's actually a very
nice figure to illustrate some of this conversation.
So why don't we |eave that -- why don't we | eave that
up.

Ckay.

And to be clear, this figure, this were -- these woul d

have been your average predicted sel eni um
concentrations in the surge ponds; right?

Yes, sir, that's correct.

Not any maxi mum or a higher |evel estimte? Higher end
estimate?

Yeah.

Ckay.

These are -- these are -- these are based on our best
estimate geochem cal source terns, that's correct.

Okay. 1'll ask you if you can explain to ne -- and |
will start with you, M. Jensen. Can you tell us about
what uncertainties exist in the source termderivations
that still need to be resolved through nonitoring of
seepage water fromthe waste rock piles?

| would pass that question off, if you don't m nd,
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to -- to M. Day, ny coll eague.
Sure. That'd be great.
MR, DAY: Yeah. 1'Il -- 1'll try and
answer that. So it -- | mean, the underlying input
into this for the seleniumis the rate which were in
those tables that you saw earlier. And so those are --
those are scaled up fromhumdity cells using those
scaling factors which we -- we tal ked about earlier.
And | nean, that is -- that is the uncertainty.

| would say that the -- that that nethod -- the
scale-up nethod is definitely -- definitely
conservative, tending on the high side. So the
monitoring will ultimately tell you what the rate is.
| -- | would say that I'mpretty -- pretty confident
the actual nonitoring will show that the rates are
| ower than the -- than are used in the nodel, but
that -- that will be the -- that will need to be
determ ned in nonitoring.
Okay. And what sort of tests mght you need to do to
resol ve sonme of those uncertainties?
Vell, the very best way to do it is to nmake sure you --
that we have good nonitoring at the -- at the -- the
poi nts where water is comng into those ponds
t hrough -- through water chem stry nonitoring and
good -- good flow nonitoring. That's -- that's what

we' ve | earned el sewhere, is just that the -- the best
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indication is the -- is site, and to do that early, and
make sure that nmonitoring is set up early on as the --
the first rock is going out.
Okay. That's good, M. Day. Thanks.

Ckay. So this table -- figureis -- | wll pul
back for one second just to nmake sure that -- this
m ght even be for you, M. Houston, and then | wll
cone back to you, M. Jensen, and -- M. Jensen, at
| east .

| did want you to confirmthat you understand the
exerci se that this Panel has been asked to undertake
and necessitates that we do take a conservative --
exam ne a conservative case; right? W -- when a
proponent submts information in an EIS for this sort
of review, we do want you not to give us your best
guess but to err on the side of -- well, we do want
your best guess, yes, but we want you to ensure you
fl esh out |ooking at the downsi des and you give us the
conservative estimate; right? On key -- on key issues
of concern?
MR HOUSTON: Yes, we understand that,
M. O Gorman.
kay. Thank you, M. Houston.

Now, recognizing, M. Jensen -- |'Il|l go back to
you -- you didn't -- you didn't, potentially at |east,

start in your nodelling by thinking about the inflow
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You, instead, thought about the final result, the
15 micrograns per litre and the 99 percent treatnent
efficiency to get you there. W see what sone of your
sample inflow -- inflow concentrations to the SBZs
woul d be on this graph. These are averages, of course.
If the inflow concentration to one of the SBZs was
greater than 1,500 microgranms per litre -- so the top
of this scale is 1,200 -- how reasonable would it be to
expect that even greater than 99 percent attenuation in
the SBZ could be achieved to get down to the

15-m crogramper-litre target?

MR, JENSEN: | -- 1 think it would be quite
reasonable. | nean, like | said, it -- the upper end
of -- of the concentration range, when it cones to

t hese types of renoval nechanisnms, it's -- it's mnuch

| ess rel evant than the |l ower end. And the sane goes
for -- | believe | described this the other day. Wen

it conmes to things |ike precipitation nmechanisns,

it's -- let's take an exanple of , l|ike, copper. |If
you start out with 200 m crograns of copper and -- and
you -- you want to treat that, it doesn't really matter

if it's 200 or 300 or 100, it -- you end up com ng up
agai nst the sane solubility limt.

So to be clear, this is -- these are distinctly
di fferent processes, but the analog is there to

illustrate that, you know, the -- whether it's, say, a
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t housand or 1,200 or 1,500, the influent concentration,
it really is the sane situation. You're in the sane
range. Were it gets interesting and where it gets
tricky is when you get down to the ppb -- the | ow ppb

| evel .

Sol'"m-- 1 wouldn't be terribly concerned about
us being off, you know, sonme percentage in -- either up
or down in the influent, but |I would be concerned if --
i f suddenly we're in a situation where we have to --
say | have to neet 5 ppb; then I would probably suggest
that we put in -- you know, not to say that we can't,
but to be sure we can, | probably woul d suggest nmaybe

t hi nki ng about at |east additional mtigation-type --

you know -- or at |east, you know, sone backup options.
15, I'mquite confortable wth.
And that --

| hope |'ve answered your question
It gets at answering my question

| mean, your assertion that -- | don't want to --
you know, so you're essentially saying if the inflow
concentrations are high enough, that, you know, you're
tal king about an entirely different -- it doesn't even
really matter. | suppose at sone ridicul ous |evel
you're saying it mattered, but you're saying there's
not a lot of difference, fromyour perspective, between

an i nflow concentration of 1,500 versus 2,000 or
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sonmething like that. |[Is that what you're saying?

Yes, that is -- that is what |'m saying.

kay. Do you have any -- | don't think I've seen
anything on the record to suggest that or that explains
that to us. Do you -- do you want to point ne to that?
O

Vell, | nean, we have -- so there's a couple of

exanpl es, | guess, we have listed on the record that |
can point to, M. O CGorman. One is -- and, you know,

we quickly will get into a discussion on the

applicability. 1 -- 1 don't knowif we need to pul
themup or if I can -- if | can speak nore generally to
t hem
Let's not.
Ckay.
Let's not.
Thanks. | appreciate that.
One is we -- you know, through the course of our

conversations here this week, we've |ooked at the
presentation that was given by Teck this year, |ast
year that -- that's on the record. | think they were
in the 200 ppb range, just fromnenory. And they --
M hm
-- they go down to about 10.

There's anot her exanple that we provided, which

is -- it dates back quite sone tinme to the 19 -- 1999,
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actually. This is for a simlar treatnent that was
applied to the Sweetwater pit in Wonm ng. They sat at
about 450 ppb in the pit, and, really, the

interesting -- the primary purpose of that treatnent
process was to renove uranium and sel eni um both through
this anaerobic attenuation, which, as a side note, sone
of the uranium questions that we -- that we di scussed
earlier and couldn't answer necessarily right then,

it -- you know, these types of treatnents are quite
effective for renoving uraniumas well.

But what they sawthere is a relatively -- so they
dozed, fromnenory, | think it's around 500 tonnes of
carbon into that |ake, and that's even w thout the
benefit of having a backfill of nedia in there to help
with absorption. Concentration went from 400 --

450 ppb, roughly, down to 7. And | nmean, | could --
don't recall off the top of ny head what other exanples
we have on the record, but those two I'm sure about.

And | think that's just one illustration that this
Idea that there's a direct correlation between influent
concentrations and effluent concentrations, it -- it's
just not supported by the sort of basic thernodynam c
prem se of what we're looking at here. And in reality,
that's precisely what we see. | nean, it's -- we're
not -- so, you know, maybe I'll leave it at that.

Sure. And, M. Jensen, just so you know, we're going
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to cone back and | ook at sone of those exanples just a
little later this afternoon, including Sweetwater and
ot hers, so ..

Ckay.

So we'll have a chance to tal k about them and their
applicability.

Perfect.

| want to look at this graph, though, because it,
again, illustrates another point that | wanted to nake.
Your key result that you want to achieve is hitting

15 mcrograns per litre on the effluent fromthe SBZs.
Here's -- this is an illustration of what sone of the
i nfl ow concentrations to the SBZs mi ght be. And
recogni ze these are average cases, not sort of -- the
sort of inflowwe would want to see in a conservative
assessnent; right? W would want to see the -- the

hi gher end of sonme upper percentile, | assune, for any
given one of these nodel results. You agree with that

for a conservative assessnent?

Vell, | nean, | think it depends on -- on the degree of
conservatism | think --

Ckay.

| think that's a -- probably a | onger discussion.

kay. That's fine.
|'d like to work at it fromthe other direction

t hough, in terms of thinking about 99 percent.
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Soif we had -- I"'mgoing to ask you to haul your
cal cul ator out, M. Jensen. | assume you have one on
your phone.

Yes.
We all do.

So if we had an inflow of 1,500 m crograns per
litre, slightly higher than your highest case here for
one of the ponds, the outconme after treatnent was
99 percent. That would -- that would be 1,500
m crograns per litre; right?

["msorry. So 99 percent treatnent on
1,500 inflow would produce your desired outcone of 15;
right?

That -- that's correct.

Okay. What if your conservative upper case inflow was
only 750 mcrograns per litre? Wat would the final --
what woul d the treatnent percentage in the SBZ be in

t hat case?

It woul d be 7.

Now, if your -- if your input was 750 --

Ch, 750? It would be 7-and-a-half. Excuse ne.

| f your -- if your input concentration was 750 and your
final concentration was 15, what woul d be --

Oh.

-- the percentage --

Oh, | see. | apologize.
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-- by which 750 was reduced?
That woul d be 98.
What if the conservative upper case inflow was 5007
What woul d the treatnent percentage efficiency be?
97.
Two nore to go.
Ckay.
If the -- if the inflow was, for the upper case
conservative input, 375, what would the treatnent
percent efficiency need to be?
4,
375 shoul d take you to 96 percent, | think; right?
Yeah. Yeah, that's -- oh, sorry.
Yeah, 4. | know what you nean.
4 -- yeah.
And the final nunbers, if your conservative input case
for inflowto the SBZs was 300 mcrograns per litre,
the SBZs' treatnent efficiency would be?
95.
Right. GCkay. Thank you, M. Jensen

|'mgoing to nove on fromthat, but | did think it
was i nteresting when | thought about these nunbers.

So I'lIl ask: Has Benga investigated or are you
i nvestigating the possibility of treating el evated
| evel s of seleniumin the contract -- in the contact

water prior to injecting it into the saturated backfil
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zones? Like, not conpletely renoving it, but doing
sone sort of a treatnment to decrease the concentrations
so the saturated backfill zones m ght take it down even

| ower, for exanple?

Well -- could | --
MR. HOUSTON: Go ahead.
MR JENSEN: Ckay. Your -- that's --

that's an interesting question. Maybe before | answer

that, | wll nmention that, as another |evel of
conservatism we treated the -- the whol e backfil
systemas -- as a single entity, whichin -- in sonme --

In sonme respects is another |evel of conservatism
because 