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( PROCEEDI NGS COMVENCED AT 9: 04 AM
THE CHAI R Ckay. (Good norning, everyone.
Just a rem nder that |ive audio and video -- oh,
just making sure I'mnot nuted. Yeah.
Just a rem nder that |ive audio and video streans

and vi deo recordi ngs of this proceeding are avail abl e
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to the public through the AER s website and YouTube.
Anyone in the virtual hearing roomwth their canmera or
m crophone turned on wll be captured, and inages and
recordi ngs of you and your surroundings wll be
broadcast to a publicly avail abl e YouTube vi deo.

I f you have concerns about this, please contact
counsel well in advance of the tine you' re scheduled to
participate to explain your concerns. W wll try to
accommodat e your concerns considering the need for an
open and transparent public process.

Is there any -- are there any prelimnary matters
before we return to cross-exam nation?

Heari ng none, M. Secord, you can continue your
cross-exam nation of the Benga panel .

MR. SECORD: Good norning. Thank you, sir.
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

Af firned

STEPHEN DAY, NANCY GRAI NGER, Previously Sworn

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

M. Secord Cross-exam nes Benga Mning Limted

Q MR SECORD: Ms. Grainger, |'d like to just
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circle back on sone of our discussion yesterday. And
just to refresh your nenory, | had drawn your attention
to the "Mddel Assunptions”, Bullet Point 5, which
says -- and -- and | don't think we need to turn this
up, but it says: (as read)

Apart frompreferential flow parallel to

fault strike, there is no major fault acting

as a significant conduit and no nmj or

regi onal deep-flow influence.
| then referred you to Bullet Point 2 on PDF page 209,
the CR Nunmber 3 in ClIAR 42, which states in part:
(as read)

The north-south thrust fault systens are

nodel l ed to inpede flows in the east-west

di recti on.
| then asked you yesterday: Do you agree that this
configuration will have a profound effect on how much
drawdown wi || propagate outward to the west and east of
the mne pit? W have your answer on the record from
yest er day.

| then asked you, Please explain why the nodel has
been configured this way when we know there is evidence
of active west-east faults based on the trellis-style
drai nage pattern. And we have your answer on the
record from yesterday.

And then | asked you, Do you agree that the
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trellis-style drainage pattern is a fault drainage
systemand that this is typical in the nmountains? And
we have your answer from yesterday.
MR SECORD: So | would now like to have
the Zoom host turn up CR Nunmber 3 in ClAR 42 at
PDF page 193.
And, again, this is inthe -- if you could scrol
down to the bottomof the -- of the Section 2.2.2. 4,
"Fernie G oup".
MR. SECORD: And this is dealing with the
SRK nodel. It states there: (as read)
No testing data were obtained for the sales
of the Fernie group, which underlie the
Koot enay group rocks.
| take it that statenent is correct, Ms. Gainger?
M5. GRAI NGER: Yes, that's correct.
And under Section 2.2.2.5, under "Thrust Faults", it
says: (as read)
Wil e no testing data exists for the thrust
faults in the area of the project, it is
l'ikely that these faults which strike
parallel to the Hog's Back Ridge |ikely
present a flow-- a hydraulic barrier to flow
per pendi cul ar to them given the catacl astic
nature of these faults and the tendency to

formlow perneability fault gouge.
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Now, | would like to have the Zoom host pull up Aid to
Cross AQ Nunber 5, "Coalition", and it's described as
“coul ee veins AAPG'. And this is a paper entitled,
" St abl e-1 sot ope Geochem stry of Syntectonic Veins in
Pal eozoi ¢ Carbonate Rocks in the Livingstone Range
Anticlinoriumand Their Significance to the Thermal and
Fluid Evolution of the Southern Canadi an Forel and
Thrust and Fold Belt", by Mchael A Cool ey, Raynond A
Price, T. Kurtis Kyser, and John M Dixon, published in
AAPG Bul | etin, Volunme 95, Nunmber 11, Novenber 2011,
pages 1851 to 1882.

Do you agree, Ms. Grainger, that the Mrin Creek
tear fault is shown on Figure 2 on PDF page 4?
Yes, | see that there.
And do you see that it is also shown on Figure 3 on
PDF page 67
Yes, | see that on page 6 as well.
And do you agree that the Morin Creek tear fault is
I mredi ately east of Gold Creek and has significant
di spl acenent along it?
It's located on the range to the east of the project.

| didn't review the information regarding the

di spl acenent, but that's not substantial, | don't
t hi nk.
Do you agree -- if we turn to PDF page 1, do you agree

that in Figure 10 on PDF page 12 the M ke Cool ey paper
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shows many of these east-west transverse faults?

It appears to.

Right. And we see, in fact, Caudron Creek, which
actually runs through Ms. Glnmar's property; correct?
"Il take your word for that.

kay. Have you been to the mne site, Ms. G ainger?
| personally have not, but ny team has.

Okay. Do you agree that these faults don't have a

| arge di splacenent along them but they are fractures
whi ch allow fluids to nove al ong thenf

|'mafraid, M. Secord, |I've had limted tinme to review
the paper, so I'mnot famliar with how nuch

di spl acenent has occurred upon -- on these features.
Do you agree that these features can be seen in al

out crops of conpetent sandstone |ayers on G assy
Mount ai n?

| would disagree with that. | think it m ght be

hel pful if we can go to CI AR 42, Consultant Report
Nunber 3, page 85. So there's several cross-sections
that are shown here, and the East-West 3, in
particular, is quite helpful. It shows the purple
outline of the bottomof the pit, and you can see
Blairnore Creek and Gold Creek are illustrated there,
and the rocks that are described in this paper,

M. Secord, are shown in the brown and sort of hatched

pattern, so occur on the range to the east. So it's
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clear fromthis cross-section that they are at
significant depth underneath the project site.

kay. | asked you if you agree that these fractures
can be seen in all outcrops of conpetent sandstone

| ayers on Grassy Mouuntain. You said you di sagree, but,
in fact, you have never been to Gassy Muntain and
have not | ooked at these outcrops; is that correct?
|''msaying that there's no evidence for these east-west
features on Grassy Muuntain, and that's because the
geology is fundanentally different between G assy

Mount ai n and the Livingstone Range to the east.

kay. But ny question was that: Do you agree that
these fractures can be seen in all outcrops of
conpet ent sandstone |ayers on Grassy Muuntain? That
was the question. And you say you di sagree, but, in
fact, you have never been to Grassy Mountain and | ooked
at these outcrops. Do | have that correct?

MR HOUSTON: M. Chair, | -- what | heard
Ms. Grainger say is that her team has been on G assy
Mount ai n and has done extensive work there. Wat |'ve
heard her say is that -- and she pointed out in this
cross-section that the formations that M. Secord is
tal king about are well bel ow the bottom of the m ne.

So that -- that's the evidence that | heard

Ms. Grainger provide.

Okay. If we could turn to PDF page 12 of ClI AR
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A
Q

Nunber 5. So, Ms. Grainger, do you have --

MR, SECORD: Do we have that up, Zoom Host?
CIR -- it's not Registered Docunent 5. It's Aidto
Cross 5; right?

MR SECORD:. AQ Number 5.

Yeah.

And if we go to PDF page 11 and scroll down. So at the
bottomof the first colum, it states: (as read)
Regul arly spaced, approximately 150 netre,
approxi mately 492 feet, east-west striking
deeply di pping zones of intense fracturing
and mnor faulting transect. The north-south
striking |inbs and hinge stones of
chevron-style folds in the vicinity of
G een Creek, Warren Creek, and Caudron Creek,
Figure 10. The fracture zones whi ch comonly
contain one or nore discrete but
di scontinuous fault services are comonly
mar ked by gullies that form conspicuous
erosion features in the steeper slopes and
cliffs, Figure 10A and B
Ms. Grainger, do you agree that the trellis-style
drainage is a direct indicator of this type of fault
i nfl uence?
M5. GRAI NGER: | do not.

|f the faults are in the deep formation, then why are
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they visible at surface?
Wll, as | understand it, M. Secord, they are visible
at surface on the Livingstone Range, but they don't
occur on the Grassy Mountain.
So you're saying that they are not visible at the
surface on Grassy Muntai n?
Yes. |If we go to page 23 of the PDF, at the bottom of
that page, there's a note -- or a sentence there that
reads: (as read)

The Morin Creek tear fault, Figure 3; the

Dai sy Creek tear fault, Figure 5; and the

smal l er transverse faults in the |inbs of the

anticlines, Figure 10A, all term nate upward

within the | ower part of Munt Head

Formati on, which indicates these fractures

were fornmed in the |late M ssissippian during

deposition of the Munt Head Formati on.
And then speaks of reactivation of those faults, but
also in the sanme tine frane, these rocks are
substantially ol der than the rocks on Grassy Muntain.
So what you're saying -- so what | understand you to be
saying, Ms. Gainger, is that we have evi dence of
east-west faults in the Daisy Creek area directly north
of the project, we have evidence of east-west faults
adj acent to the project essentially to the east of the

project area, but magically, the nodel has been
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constructed in such a way to elimnate the presence of
any east-west faults in the project area?

MR, HOUSTON: M. Secord, | think what --

M. Houston, ny question is for Ms. Gainger --

Was - -

-- and under the rules of practice, | amentitled to
ask a particular witness a question. Rule 23 of the
AER Rul es of Practice. Now, if she is incapable of
answering the question, then the Chair can have another
of your wtness panel answer it. But she's supposed to
be a geol ogi st; she should be the one answering these
guesti ons.

well, M. Secord, I think --

MR SECORD: |'d like a-- 1'"d like a
ruling, M. Chair.

| -- M. Secord, I'd like to be able to --

MR | GNASI AK: M. Chair --
MR SECORD: |'d like a ruling.
MR, | GNASI AK: M. Chair, | think the pane

is allowed to determ ne how the question's answer ed.
Certainly there's nothing inappropriate with

M. Houston providing an overview, and to the extent
Ms. Grainger needs to expand on it, she can.

THE CHAI R | woul d suggest that

M. Secord is entitled to ask Ms. G ainger the

question, and if she's unable to respond or M. Houston
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wants to supplenent the response, | think that is fine.
MR HOUSTON: M. Chair -- M. Chair, what |
was going to say and what | was going to object to is
the characterization of us magically creating a node
that ignores information. | -- | didn't think that was
an appropriate comment, and -- and perhaps M. Secord

coul d rephrase his question, and then Ms. G ainger can

answer it.

THE CHAI R kay. Go ahead, M. Secord.
MR SECORD: So, Ms. Grainger, if |

under stand your evidence, there are -- there is

evi dence of east-west faults in Daisy Creek i medi ately
north of the project area; correct?

M5. GRAI NCER: | amsorry. | hadn't reviewed
where the Daisy Creek tear fault is |ocated.

Do you know where Daisy Creek is in the project area?
Yes, | certainly know where Dai sy Creek is |ocated.

And you agree that there's east-west faults adjacent to
the project area in Caudron Creek, the Mrin tear

faul t?

There, clearly fromthis paper, are east-west tear
faults that are | ocated on the Livingstone Range to the
east of the project site.

kay. And to be clear, the nodel has been constructed
in such a way that there are no east-west faults in the

actual project area. Do | have that correct?
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Correct. The -- the nodel does not include east-west
faults because there's no evidence of themon G assy
Mountain. The fact that they are, you know -- that
they do occur on the Livingstone Range to the east in
different rocks than occur on Grassy Mountain, that was
taken into account when we constructed the nodel. So
there's no evidence for these features al so occurring
on Grassy Mountain.

And if | look at your CV -- which | don't know if we
need to turn it up, but it's at Cl AR page 571, PDF

page 205 -- am| correct that you have degrees in
earth -- in the University of Waterl oo earth science
pr ogr anf?

Yes. | have a bachelor of science fromthe University

of Waterloo in earth sciences, which was a

speci alization in hydrogeol ogy.

Right. And you are a registered as a professional
geol ogi st ?

That's correct.

And if we then go back to -- if we could go back, then,
to sonme questions | asked yesterday where we had --
didn't nmake nuch progress, and maybe | can just refresh
your nmenory on those. This is dealing with adding --
basically the proposition is that SRK added t oo nuch
recharge to the nodel domain. So | referred you to --

and, basically, howw Il this affect the extent of the
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drawdown in those portions of the nodel domain.

And | referred you to -- | referred you to PDF
page 183 of CR Nunmber 3. | don't think we need to
turn it up. But | drew your attention to -- the MAP
for the entire Blairnore catchnment is estinmated at
719 mllinetres and Gold Creek, 777 mllinetres.

| then indicated that SRK used the average nunber
of 28 percent for recharge in its nodel. You seened to
have sone difficulty with that even though it is
clearly stated in the application that 28 -- the
28 percent nunber was used for recharge. So,
basically, we -- | said, The nodel wll -- the nodel,
then, is saying that 28 percent of the Gold Creek
MAPA -- MAP will end up as recharge, and then do you
agree that in sone areas of the nodel, the recharge is
as high as 50 percent? And then we have your answers.

And then | said, Do you agree that the nodel
underesti mates how bad the recharge can get in sone
parts of the mne site? And that's where we kind of
| eft off yesterday.

So | assune you've had a chance to | ook at the
nodel ling that SRK did, and so |I'd Iike to continue
with that |ine of questioning. Do you agree,

Ms. Grainger, that by adding nore recharge to certain
parts of the nodel domain, it will effectively reduce

the spatial extent in nmagnitude of drawdown si nul at ed
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for those areas?

You' re on nute.
Sorry.

| was going to ask your permssion, M. Secord, to
provide you the information that you'd requested
yest er day.
Sur e.
So | wanted to provide one clarification first. On
Cl AR 42, Consultant Report Nunber 3, PDF page 179, we
reference -- and we don't need to bring this up. 1"l
just reference it. But we do reference that the nean
annual precipitation at the property was determned to
range from611 to 992 mllinetres. The nodel then
used -- actually tested a series of equations to relate
precipitation relative to el evation because that
description also tal ks about how there is a positive
correlation between precipitation and elevation. So
the precipitation increases with el evation.

And the information you were requesting yesterday
Is on PDF page 215 of that same docunent.
Let's pull that up, then.
Yes. So on the left-hand side, it shows --
Maybe just wait till it's up.
Sur e.

So on the left-hand side, it shows sonme of the

areas which were increased. So, for exanple, there was
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a clearcut area -- we tal ked about that yesterday --
where precipitation was increased by a factor of 2 to
represent the | ower evapotranspiration.

On the right-hand side are two nmaps that show the
di stribution of recharge that was applied to the nodel.
And as | said, there was a series of -- of
rel ati onshi ps that were tested between recharge and
el evation, two that were selected as best producing or
mat chi ng the base flows that are observed at the site,
and these are the linear and the exponential functions.
So the map on the top shows the distribution of |inear
recharge or the -- the distribution of recharge from
the linear equation that was applied to the nodel, and
then on the bottomis the exponential equation, the
recharge distribution that was applied as a result of
that so that it's -- as | was trying to explain
yesterday, it's not a sinplistic 28 percent. The
28 percent represent, essentially, the average across
the site of the recharge -- excuse ne -- that was
applied, but you can see that it's lower in sone areas
and hi gher in sone areas.
Right. GCkay. So | think we will cone back to that
figure in a nonent or two.

Do you agree, Ms. Grainger, that these high
recharge values wll certainly work to reduce the

magni t ude of base-flow reductions reported in
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Gol d Creek?

| think it's inmportant to understand that the nodel
actually is calibrated to the base flow. So the
observed base flow that was inputted into the nodel --
the recharge was actually calibrated or nodified in
order to reproduce the base flow that was observed, and
those were sone of the -- we | ooked at the groundwater
pl ots yesterday that show the nmeasured and nodel

out put, but that's how those are generat ed.

So the intent is: There's a series of assunptions
that are built into the nodel as we best can represent
t he physical characteristics of the site, and then
t hrough a process of calibration, we nodify those
assunptions in order to match the observations at the
site. So that would be specifically with respect to
the base flow and then the hydraulic head that is
observed at nultiple |ocations throughout the site.

So | would like to get your answer, though, under oath
to this question: Do you agree that these high
recharge values wll certainly work to reduce the
magni t ude of base-fl ow reductions reported in Gold
Creek as a result of this mning project being
approved? So, in other words --

| guess --

-- if it -- if it goes ahead based on this nodel and

these results, do you agree that these high recharge
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values wll work to reduce the magnitude of base-fl ow
reductions reported in Gold Creek?
| do not agree, and the reason is because the recharge
that was utilized matches, within a statistica
accepted range, the observed base flow on the site.
And so | don't believe that the recharge that was used
is over -- is too high.
Okay. Let's turn up PDF page 228 of CR Nunber 3 in
ClAR 42, Figure 5-14, "Monthly Base-Flow Variability".
And you'll see in the |l egend on the |eft-hand side of
Figure 314 the blue line is the observed Blairnore
Creek base flow, and the dotted line is the cal cul ated
Bl airnmore Creek base flow, and then we have a
simlar legend for Gold Creek.

How do you explain, Ms. Gainger, the considerable
di fference between the nodels cal cul ated versus
observed base-fl ow variability?
Well, there are differences. | think the intent is
that, on the whole, we've got a reasonable match. |
agree that sone don't show as good a match, and we have
di scussed in the nodel report that there are specific
areas where the nodel doesn't fit as well, but on the
whol e, we believe it is representative.
Do you agree that the nodel appears to consistently
overpredict nonthly base flowin Blairnore Creek? So

if we |look at, for instance, BC -- sorry, BLG3, BC07,

Dicta Court Reporting Inc.
403-531-0590




3464

© 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

BLO2, BC03, BLO1, in every instance, we have the

cal cul ated -- nodel calculated Blairnore Creek base

fl ow above the observed Blairnore Creek flow for nost

of the period 2013 to 2016; correct?

| think what's observed here on these plots is that,
likely on a nean annual basis, the base flowis
simlar. Wat we're not seeing is the nodel
representing the -- the peaks of recharge -- of
base-f | ow rechar ge.

In fact, would you agree that the scale of the graph at
GC13 hides the base-flow variability so you can't even
see what it is?

| think the intent was to include a consistent scale on
all of the figures, not hide the information,

M. Secord.

MR. SECORD: Pl ease turn up Cl AR 42,
Section E, PDF page 103, Figure 5.1-1, "Overview of the
M ne Pl an, Sel eni um Managenent Pl an, and Surface Water

Managenent Plan”. And this should be Figure 103. Do

we have -- is this Section E?

M5. ARRUDA: M. Secord, do you have a page
nunber ?

MR SECORD: Yeah. | had this as

Figure 5.1.1 [sic] in Section E. Let ne just take a
| ook here.

Sorry. | must have typed in -- it was actually
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CR Nunber 3. M apol ogi es.
Thank you very nuch.
MR. SECORD: So, Ms. Grainger, in this
| egend, it shows the -- basically the end-pit |ake; the
nort heast sedi nent pond, or NESP; the east sedi nent

pond, ESP; and the southeast surge pond, the SESP; as

well as the saturated fill zones. In the |egend,
they're shown as -- shown in blue; correct?
M5. GRAI NCER: Yes, that's correct.

Okay. And | was just curious, M. Houston. Yesterday,
| believe you -- when you were answering M. Yewchuk's
questions, you indicated to himthat the entire mne
site was going to end up as a selenium SBZ | andfill

Do you recall saying that?

MR, HOUSTON: Yes, | do.

And so do | understand, then, that -- that -- is
this -- is this actually changed, then? These areas
that are shaded blue, the saturated fill zones, are
they -- have they been superseded?

No, M. Secord. Essentially the -- the -- the SBZ
zones that you see there are the main vol unes where --
where water woul d accunul ate, but the water physically
decants fromthe two zones in the north through --

t hrough the rock fill to the -- the zone in the south.
But should the entire area shaded or covered by the

bl ack project area line -- should that really -- should
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the entire area be shaded in blue, then, to be -- to
be -- to depict this saturated fill zone?

Yeah. No. | -- | understand your question. The --
but in order to calculate the volunmes and the -- and
the residence time in -- in the SBZ, we've -- we've
focused on those three areas. But the water does
physically flow through the rock fromthe two | arger
pools in the north to the one in the south.

| noticed yesterday you were nentioning -- M. Houston,
you were tal king about Gold Creek and how sone areas of
it have dried up in the past. You recall that

di scussi on?

It's not in the past, M. Secord. That's -- that's
happening in the current tine.

Sure. But | take it you -- you pulled up a photograph
of an area of Gold Creek that had dried out. You
recal | ?

Yes, a couple of them actually.

At what tinme of year were those photographs taken?

| believe one was taken in August, and the other nmay
have been taken earlier in the year.

kay. So August of -- do you recall what year?

2019, | believe.

Ckay.

Just a mnute, M. Secord. W just want to --

No.
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Oh, sorry?
No. That's fine.

Ckay.

| -- if you mss -- if you think it's inportant and you
want to change your answers, |'mnot sure that it's
critical, but -- but cone back to me if you -- if

you' ve got different information. | --
Okay. Just -- just -- just |I've got sonmebody wavi ng at
me, so | mght have m sspoke. | just want to confirm
what that was.

So, M. Secord, the photos were taken in Septenber
of 2016. | was m staken.
Yeah. Not a problem

So you nentioned that -- that Benga is going to be
in a position where it can renedy these |ow fl ows that
occurred in, for instance, these | owflow nonths of,
i ke, August and Septenber. So |ooking at -- |ooking
at the project map here that we have in front of us,
howis -- where is the water going to cone fromthat
you're going to put into Gold Creek to augnent the fl ow
so that we no | onger see those dry areas that you
poi nted out ?
Yeah. So that's a really good question, M. Secord.
Thank you. And -- and I'm-- |1'm happy to have the
opportunity to explain a bit nore clearly.

What ' s happened at those sections of the creek is
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that the creek has physically junped out of its

hi stori cal channel, and that was probably caused during
the -- the flooding that occurred; |I believe it's
around 2013. And what happens in those areas is that
wat er actually spreads out and flows through the treed
area, but through many, many channels. So it's flow ng
cross-country, if you will, not in a defined channel.
And because of that and because there is a gravel kind
of surface in those areas, the water actually is still
there, but it's below the surface in those areas. So
it's not a matter of creating nore water; it's a matter
of diverting the water back to the main channel, having
it concentrated in that channel, and -- and that wll
ensure that there's water above the surface even during
the dry seasons.

Okay. So if | understand it correctly, then, Benga has
no intention of augnenting the flow of Gold Creek by
punping water into the creek at sone point, such as
GC10, for instance, or GC13? You're not going to run

a -- you're not going to run a hose fromthe end-pit

| ake and start punping water into Gold Creek or taking

water fromBlairnore Creek, for instance, and shifting

It over?

No. We -- we did a -- we did an instreamfl ow needs
assessnent in -- in 2016, and that was fully reported
in-- 1 believe it's addendum-- it's -- it's Registry
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Docunent 44, in any case. And we did an instreamfl ow
needs assessnent and determ ned that the amount of
water in Gold Creek is sufficient. Wat -- what's
going on at these sites is -- is not about the anount
of water; it's about the fact that the channel has been
damaged by -- by flooding and -- and the water is going

subsurface --

Ckay.

-- in specific areas.

So just to be clear, you're -- Benga's proposal, then
to save the westslope cutthroat trout is -- has nothing

to do with augnenting the flow of water in Gold Creek
but to do sone channelling work in sonme of those areas
where you took those photographs and try and i nprove
the channel? That's really what you're tal king about?
That -- that is what is contained within our fisheries
of fsetting plan, yes.

Okay. If we could turn up CR Nunber 3, PDF page 242.
This figure is entitled "Figure 3-22, Predicted
Drawdown EOM', end of m ne; correct?

M5. GRAI NGER: Correct.

And if we could just discuss the legend. |If we could
just discuss the legend for a mnute. You have
"“drawdown in nmetre iso |ines" and then "drawdown in
netres fringes". Wat does that depict, Ms. Gainger?

Vel |, the colouring just indicates the range of
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drawdowns shown within that area. So the very |ight

bl ue shows the area where drawdown is predicted to be
between 5 and 30 netres, as an exanple.

So what -- what are -- what are the iso |ines?

| think it just refer -- well, the iso line, |I'm
assum ng that refers to the outernost Iine which is
where drawdown is predicted to be 5 netres.

And the fringes?

Vell, | think the fringes is the coloured portion which
just indicates that in that coloured area, it varies,
but it's obviously going fromthe 5-netre iso line on
the light-blue pattern towards the 30-netre drawdown
outline.

So this Figure 3-22 shows the m ne area as a si nk;
correct?

Correct. It's representing the drawdown that's
occurring as a result of the m ning.

And the drawdown is, what, 300 to -- 300 to 430 netres?
Yes. The maxi mum drawdown is 430 netres at the very
deepest part of the pit.

And then you recall we |ooked at that previous figure,
and | note that we have these areas that are --
basically step out towards the bottom You'll notice
how in the area of the northeast -- or the northeast
sedi nentation pond, or the NESP, it |ooks like there is

a drawdown area of 5 to 30 netres. Do | have that
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right?

Sorry. I'mjust quickly conparing the two maps.
mean, | -- | think that's correct, but |1'd have to --
it doesn't -- because the two maps don't overlay the

features, it's --

|s there --

-- harder to conpare the areas.

|'s there any doubt in your mnd that the area where we
see this 5- to 30-netre drawdown is in the area of the
nort heast sedi nentation pond, Ms. Gainger? Do you
want to go back to the previous docunent and take a

| ook at it?

MR, HOUSTON: M. Chair, we'll just take --
M5. GRAI NCER: No.

MR, HOUSTON: Sorry. We'll just take a
mnute to -- to consult here, if you don't m nd.

MR. SECORD: Maybe, Zoom Host, we can
just put back for -- flip back for a nmonent to the
Figure 5.1.1.

M5. GRAI NCER: M. Secord, yes, |'ve

confirmed that that area in the northeast does coi ncide

with the northeast sedinment pond | ocation. Apologies

for ny del ay.
MR SECORD: Right. And then |'m assum ng
you can confirmthat the ESP -- let's go back to

Figure 3.1.1 -- sorry, 3-22 on PDF 242. Yeah.
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| take it you can confirm M. Gainger, that --
Yes, that --
-- that that -- that that second area where it steps
out in Section 30 is the east sedi nentation pond?
That's correct.
Al right. And that's the -- that's the area that is
directly in the -- in the northwest quarter of 30,
which is directly to the north of Fran Glmar's
property in the southwest of 30? You're famliar with
where nmy client Ms. Glmar |ives?
|"'mafraid |"'mnot, so | wll take your word for that.
MR, HOUSTON: | -- | can confirmthat for
you, M. Secord. | agree with that.
Al right. And then |"'mless certain about this,

M. Houston, but the area of the southeast surge pond,

is that -- would that be in the area sort of towards
the south -- | guess this would be south and west -- or
| guess the north is going -- yeah. So it would be

essentially --

Sout h.

-- south of --

Sout heast .

Yeah. South --

Sout heast surge pond, yeah.

Yeah. Yeah. |[|s that sort of in the vicinity of that

ot her drawdown area that we see on the --
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Yeah.
-- bottom |l eft-hand side?
Yeah. M. Secord, this -- this nodel is obviously
assum ng that those ponds are all enpty, and so that
woul d be roughly the depth of pond that we're | ooking
at on this nodel.
Okay. Can you tell me: Wat is the nodel actually
showng in the -- near the northeast sedinentation pond
and the east sedinentation pond?
As | just nentioned, M. Secord, the nodel's showi ng --
yeah. So you want Nancy to -- Ms. Grainger to answer
this question?
Vel |, maybe you -- maybe you have some expertise in
nodelling. Are these edge effects?
These -- these are ponds that are enpty, and -- and in
the imediate vicinity of the pond, it's going to
create a drawdown on the groundwater table.
Gkay. And, Ms. Gainger, do you know what "edge
effects" are in nodelling?
M5. GRAI NCER: Sorry. | was on nute.

Sorry. That is not aterml'mfamliar with, with
respect to nodelling.
M. Jensen, are you famliar with the term "edge
effects"” in nodelling -- in SRK s nodel ling?
MR JENSEN: | did not -- I"'mnot a
hydr ogeol ogi st, and | did not nodel this sort of thing,

Dicta Court Reporting Inc.
403-531-0590




3474

© 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

so in the context of hydrogeol ogi cal nodels, no, | am
not .

So, Ms. Grainger, do you know if SRK have nunerica
instability in their nmodel which may be producing these
edge effects on --

M5. GRAI NCER: No.

-- on -- in Figure 3-227?

My understanding, M. Secord, is that these are not
edge effects; they are a result of the inputs that were
entered into the -- the nodel with regards to the m ne
activities.

kay. So do | understand, then, that as a result of
this SRK figure, 3-22, there is going to be drawdown of
up to 5 to 30 netres, very close to the Gold Creek, and
that it is going to pull water from Gold Creek?

This is identifying that there's drawdown in those
areas. It doesn't necessarily -- and, in fact, | can
find the references, but there was an exchange of IR
responses that | ooked specifically -- | know there's no
drawback fromthe creeks towards the m ne

You know that CGold Creek flows essentially through

Fran Glmar's property and then through the northeast
quarter of 30 and is essentially al nost adjacent to the
east sedinentation pond? | take it you're famliar
with how the creek flows through the --
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-- through Section 307?

Vell, | can see it on the map, and I'm-- |'ve now been
made aware that that's where Fran Gl mar's property is.
Right. And the creek itself would be -- would be |ess
than 100 nmetres from-- woul d be approxi mately, what,
100 netres fromthe east sedinentation pond?

It is quite close.

And the creek is also within 100 netres of the

sout heast surge pond?

MR, HOUSTON: | -- 1 can confirmthat,

M. Secord.

And the creek would also be within a hundred nmetres or
so of the northeast surge pond? This is Gold Creek.
Yes. | can confirmthat as well.

Okay. Why are you getting drawdown under a pond which
wll likely be recharging the groundwater?

M. Secord, am| allowed to answer this question?
Because ny response would be: The pond is sonmetines
enpty.

So what's happening, then, the enpty pond is draw ng
down - -

As --

-- groundwat er?

As Ms. Grainger pointed out, we have input operating
paraneters fromthe project into the groundwater nodel,

and -- and at tines, those ponds will be enpty, and so
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that -- that would affect the -- the groundwater in the
i medi ate vicinity of the ponds.

Yeah. Near the -- near Gold Creek?

W've -- we've established that those ponds are near
Gol d Creek, yes.
Right. Ckay.

If we could turn up CR Nunber 3, PDF page 246, in
Exhibit 42. And this figure is entitled "Predicted
Drawdown LTC' or "long-termclosure"; correct?

M5. GRAI NCER: Sorry. | was on nute.

Correct.

So what is the -- what is the tinme frane for --
represented by Figure 3-22, "Predicted Drawdown End of
M ne"? Wsat period is that covering?

Vell, "end of mine" is a snapshot inmediately at the
end of maximummning. | can get you the exact year.
Okay. And then Figure 3-25 that we have up now, this
woul d be what -- this is at the end of the --

This --

Sorry. (o ahead.

Yes. This represents the -- essentially the new
equilibrium so it's long-termclosure; it was a
steady-state nodel run. So it -- it represents the new
equilibriumat the project site.

So if we study Figure 3-22 and Figure 3-25, the nodel

projects that the drawdown will be limted to
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400 netres out for the mne pit area in all directions;

correct?

Correct. Yes. | nean, this figure doesn't show the
edge of the -- the mne, so -- but it's -- it's

quite -- it's close, certainly, to the pit.

So if you, one, limt the conductivity in an east-west

direction -- which, Ms. Gainger, you said you have
done in the nodel -- and, two, if you put nore recharge
into the 1,500-hectare mne area that is realistic, do
you agree that you will get |ess drawdown of base flow
in Blairnmore Creek and Gold Creek?

| guess | -- sorry. |I'Il just restate. | guess if one
was to apply too nmuch recharge and reduce the
conductivity, then obviously it would inpact the

di stribution of the drawdown.

Do you agree that this scenario had sonething to do

wi th how hydraulic conductivity values were sel ected
for the SRK nodel |ayers; i.e., the | ower k-value in
the west-east direction as opposed to the north-south,

| eading to nore drawdown in a north-south direction?

| disagree with that statenent. The sensitivity

anal ysis specifically | ooked at that condition, so the
conductivities in the north-south direction were about
hal f an order of nagnitude higher than in the east-west
direction. And that was tested in the sensitivity

analysis. So I'll just see if | can find a page numnber
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for you.

W are going to --

So --

W are going to | ook at some of those tables.

Right. So PDF page 256, if | can. So under the "'K
Ani sotropy", the last case, so anisotropic basically
renmoves that influence of the thrust faults which
reduce the "K' in XY -- or in the east-west direction
and you can see that that had no neasurabl e effect

or --

Ri ght.

-- on -- on the heads or on the base-flow predictions.
So do you agree that it is better for the Benga project
to have drawdown in a north-south direction rather than
an east-west direction?

What |'msaying is that the way the nodel was
constructed with that assunption doesn't actually
significantly affect the outcone. Had we not included
a reduced conductivity in the east-west direction, we
woul d' ve had a simlar outcome of the nodel.

MR  SECORD: If we could turn up Cl AR 793,
PDF page 150, and this is Transcript Volunme 8 at

page 1896.

MR SECORD: And just while we're waiting
for that, Ms. Gainger, in relation to your |ast

answer, | would put it to you that the reason for the
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nodel not showi ng greater inpacts by renoving the
east-west direction or faults is because SRK has been
putting and is putting too nmuch recharge into the
project area. Wuld you agree with that proposition?
MR HOUSTON: | don't think we agree with
that proposition, M. Secord.

Yeah. But --

And -- and we've -- we've been discussing this for
quite sone tinme, and we haven't created a nodel based
on what we want to occur. W're -- we're creating a
nodel based on the physical conditions at site. W' ve
calibrated it to site. The -- you know, the nean
annual precipitation and the care that we've taken in
di stributing that across the -- the site -- this is not
a grand design to create an outcone, M. Chair.

This -- this is a -- a scientific and objective
nodel | i ng exercise that has resulted in outputs that

we' ve di scussed here.

Ckay. Well, M. Houston, we'll continue to explore how
this nodel was put together, but first of all, let's
| ook -- we now have this transcript page up. And at

the top of -- at the bottom of page -- PDF page 150.
So it says here: (as read)
A shift in the intensity, duration, and
frequency, or IDF, of precipitation

events is anticipated according to Kuo.
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And then if we go over the page to PDF 151, it says:

(as read)

How -- [so this is line 5.] How has the
antici pated change in the shift -- how
has the anticipated change to the |IDF
been consi dered regarding the inpacts to
west sl ope cutthroat trout habitat once
the Blairnore and Gol d Creek wat ersheds

are significantly altered permanently by

m ni ng operation?
[ And t hen]
A Exactly as |'ve just nentioned,
M. Chairman, as once the mne is i

place, if there is an extrenely dry

n

period -- and, again, thinking about the

west sl ope cutthroat trout, a drought in

Gol d Creek under current conditions

woul d result in a nunber of places

in

Gol d Creek where the creek literally

dries up -- it doesn't dry up, but
goes -- it recedes into the surfici
| ayer and becones inpassable for fi
So, M. Houston, do you recall giving that ev
Novenber the 5th to ny questions on that day?
Yes, | do.
And so if Gold Creek could literally dry up,

it
al
sh.

i dence on

as you
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said on Novenber 5th, and run bel ow the surface, what
if the SRK nodel is wong and your mning operations
are capturing nore than 20 percent of the base flow of
Gold Creek? Do you agree that fish, such as the
west sl ope cutthroat trout, are then going to be even
nore threatened than they are now?

So, M. Chair, | -- 1 -- 1 think what's inportant here
Is to understand the difference between base flow and
total flowin the creek. Wen we capture water in the
mne, in-- in fact, it's a big sunp, and we're punping
wat er out of the mne, that does draw down the
groundwater table in the vicinity of the mne, and

Ms. Grainger and M. Secord have been di scussi ng what
t hose drawdowns | ook Iike.

But what we need to keep in mnd is that when we
punp the water out of the mne, it's got to go
somewhere. It doesn't disappear. Were does it go?
It goes into the sedinmentation ponds, it gets cleaned
up, and then it's put back into the creek. So although
the base flow, which is the flowin the creek that
cones fromthe groundwater, will reduce, that water is
still put into the creek. So it just goes through a
di fferent pathway through -- through the punps and
the -- the pipes and the sedinentation ponds to come
back into Gold Creek.

So, M. Houston, if your mning operations are
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capturing nore than 20 percent of the base flow of

Gold Creek, will that result in nore areas of the creek
drying up when they would normally be flow ng?

So as |'ve just explained, M. Secord, the water wl|
continue to go into Gold Creek, albeit through a
different pathway. |'ve also explained that the creek
is not actually drying up; it is going subsurface. So
the water is still in the creek. The problemis the --
t he channel has been destroyed in certain areas, and
the water's being allowed to go subsurface. And of
course, the fish can't swi munderneath the surface of
the ground. They -- they have difficulty there.

So we're going to do two things. First of all
we're going to fix the -- the flowregine in the
channel by reconstructing the channel and putting the
wat er back where it has been historically. That's
going to give a contiguous path for the fish to follow

And secondly, as we punp down the -- the
groundwat er table, as we punp out of the mne pit,
we're going to be returning that water that we're
punpi ng through the sedi nentati on ponds, and that wl|
end up back in Gold Creek as well.

So there is no decrease in water. The water
doesn't disappear, is what |I'msaying, as a result of

t he m ne.

Q Do you agree, M. Houston, that base flowis really
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i mportant for the fish and that if the nodel is wong,

it could be catastrophic for the fishin Gold -- in
west -- in Gold Creek?

Vell, base flow has -- is -- is inmportant for two
reasons: Nunber 1, the -- the quantity of water that's
in the creek. And -- and |'ve just explained how the
quantity doesn't -- except for a -- a mnor shift of

water from Gold Creek to Blairnore Creek, which we've
tal ked about extensively. But the water doesn't

di sappear. So it -- it still arrives back in the
creek.

But the other -- the other inportant aspect to
base flowis in keeping sonme of the overw ntering pools
open and -- and -- so that -- that is another factor.
W're well aware of that, and -- and -- and that's why
we' re addressing overwintering pools, and that's why
we're nonitoring groundwater around CGold Creek as part
of this project.

M. Houston, | thought you said earlier that no water
was going to go to Gold Creek fromthe mne site?

No contact water, M. Secord. So "contact water" is
wat er that contains an el evated | evel of selenium

That -- that occurs primarily in the ex-pit dunps where
we have the |eaching of selenium and that water would
be directed through the SBZ, which -- which wll

eventually end up in -- in Blairnore Creek after the
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water's been treated and tested.

So do | understand it, then, that -- that -- that water
fromthe northeast sedinentation pond, water fromthe
east sedi nentation pond, and water fromthe southeast
surge pond will be going to Gold Creek? |Is that what
you' re sayi ng?

Two -- two out of three, M. Secord. Two out of three.
So the -- the -- the ones that are |abelled as
"sedi nentation ponds" are ponds that are treating water
that does not contain elevated levels of selenium It

may contain sedinent, which we would settle out in
those ponds. The one that you call the "surge pond" --
t he "sout heast surge pond", that water is directed
towards the saturated backfill zone and is treated for
renoval of sel enium and eventually ends up in Blairnore
Cr eek.

Okay. So how does the water from-- how | ong does it
take the water fromthe northeast sedinmentation pond to
get into Gold Creek?

After it's been tested for sedinent and -- and cl eared
for return to the environnent, hours, days. It's a
short tine period.

So how does it get there? Is it punped into the creek?

lt'"1l likely fault -- flow through a -- a -- a channel
that we'll -- we'll create down to the creek.
' Cause when | | ooked at your mne plan, it |ooked to ne
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i ke the northeast sedinentation pond and the east

sedi nentati on pond both were dam-- they had dam
structures around thent correct?

Yes. Absolutely. They're -- they're contai nnent
structures. They're nade to hold water, but there wll
be a -- a -- a nechanism probably, punping into a -- a
channel to discharge that water to Gold Creek.

So you've got a spillway?

Sonething |ike that, yes.

And so how nuch -- and -- and will this then -- this
wi Il then flow through overland, will it?

Yes, likely.

Okay. And so when will -- it does seemvery different

to the answer you gave ne earlier about no water being
punped into Gold Creek. Now you're telling ne that you
w || be punping water fromthe northeast sedi nentation
pond and the east sedinentation pond into Gold Creek at
some point?

So |l -- 1 apologize if nmy previous answers weren't
clear. So let nme be perfectly clear. Any water that
contains elevated |levels of seleniumw || eventually
end up in the saturated backfill zone, and that water
wll be treated, and when it is tested and determ ned
to be suitable for return to the environnment, that
water will go into Blairnore Creek

Water that is -- is not containing el evated
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seleniumor other netals which only has, potentially, a
sedi nent problemw ||l go to the sedimentati on ponds.
That sedinment will settle out in the ponds, and then
that water, which doesn't have seleniumor -- or other
el evated netals, will return to Gold Creek.
And if it does -- if it does have seleniumor elevated
| evel s of netals or other contam nants, then | take it
that that water would remain in the pond until it is
either treated or put into the saturated backfill zone?
That's right. W would divert that water to the -- to
the saturated backfill zone.
Al right. So if we could turn up Bullet Point
Nurmber 7, PDF page 207 of CR Nunber 3. Bullet Point
Nunmber 7 says: (as read)

Water-1evel data and creek-flow data

col l ected between |ate 2013 and early 2016

are representative of the pre-mning

steady-state conditions and | ong-termtrends.
And this is -- again, this is the "Mdel Assunptions",
Bul et Point 7.

So if we could turn up PDF page 66 in CR 4 of
ClAR 42, Figure 28. And you will note, if we |ook at
the figure in the top left corner, it shows "Mnthly
Time Series at Gold Creek Near Frank" running from
Sept enber 1975 to January 2012. And then underneath

that, we have "Annual Tine Series at Gold Creek Near
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Frank", again, running from 1975 to 2011. Those are
t he nunbers depicted there.

So | don't know, M. Jensen, whether this is a
question for you, the hydrol ogist, but you will note
that in the top left-hand corner, the flow over many of
those years is less than 1 netre -- 1 cubic netre per
second per nonth; correct?
MR JENSEN: That's correct.
And if we look at the bottomof -- the bottom-- bottom
graph, we have flow of less than 0.4 cubic nmetres per
second per year in many of the -- in many of those tine
periods or in several of those tinme periods; correct?
Yes, that's correct.
So can you tell nme: Howis this 2013-t0-2016 fl ow data
representative when we have data fromthe Gold Creek
Near Frank Water Survey of Canada Gauging Station that
provides historical information on a flow variability
from 1975 to 20127
| -- | apol ogize, M. Secord. Wuld you mnd repeating
t he question?
So | drew your attention to "Mdel Assunptions”, Bullet
Point 7 --
M hm
-- (as read)

Water-level data and creek-flow data

col l ected between late 2013 and early 2016
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are representative of the pre-mning
steady-state conditions and | ong-termtrends.
So ny question to you is: Howis this 2013-2016 fl ow
data used by SRK in its nodel representative when we
have data fromthe Gold Creek Near Frank Water Survey
of Canada Gauging Station that provides historical
information on flow variability from 1975 to 2012?
So in -- in conducting the hydrol ogi cal analysis for
this project, we |ooked at not just the Gold Creek
station near Frank but all the regional stations to,

you know, do our best to characterize the hydrol ogical

regime in the -- in the entire study area. And what --
what's quite apparent fromthe flows in -- nmeasured at
&old Creek is that they systemcally -- flows neasured

at that station are systemcally |ower in general than
at -- even at stations upstreamon CGold Creek, which
nmeans that there's evidence that whatever's neasured at
that station isn't representative exactly of the flows
in Gold Creek.

So, in fact, we were -- we were asked in -- in a
nunber of -- of rounds of information requests -- or it
was requested of us to rely nore heavily on that
information, and tine -- you know, through a nunber of
rounds of information requests, we had to push back
and -- and decline to do that 'cause we -- we

understand -- and we can -- we can denonstrate
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positively that the flow rates neasured at that Gold

Creek station, that they're not -- there's sonething
el se going on that -- that -- there's sone
measurenents -- a portion of the flow that's not

accurately neasured at that station.

So -- so that -- that's what -- | -- | don't know
if I'"manswering the question --
No --
-- correctly here.
So | think you are. | think what you're saying is:
Despite the fact that there are many years between 1975
and 2011 where the flowis less than 1 cubic netres per
second per nonth, you're saying that this nmultiyear --
these -- this nultiyear | owflow condition has not been
accommpdated in SRK' s nodel -- in SRK s nodel base-fl ow
calculations? Is that fair?
MR, HOUSTON: Could we -- could we just have
a mnute, M. Chair, to discuss this? One mnute.
MR JENSEN: M. Secord, thank you for your
pati ence.

| -- it appears that | may have been referring to

a different -- it -- it appears that | may have
m sunder st ood your question. |'mbeing corrected by ny
col |l eagues here. So I'll defer, if | may, to ny

coll eague Dr. Dan Bewley. Yeah. So he'll take --

he'll take it from here.
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DR. BEWLEY: Hell o, M. Secord. This is
Dan Bewl ey. Can you hear ne?

Loud and clear. \Were are you |ocated?

H. I'min Calgary as well right now.
Ckay. Ckay.
So -- yeah.

| |ike your accent.
| -- | don't, but |I appreciate the conplinent.

So just to add sone context. | was working with
M. Bettles here in formulating the instreamfl ow
assessnment. And as |'msure you're aware, the instream
fl ow assessnent uses streanfl ow data as one of its key
i nputs. Ckay?

So in the instream fl ow assessnent, we go into
depth around how stream fl ows specifically in the
channel because that's what we care about in terns of
nodel ling fish habitat in the channel itself. How --
we characterize how conditions have changed spatially
al ong each creek and tenporally over the record period.

So to answer your question directly, if we could
turn to Cl AR 44, please, Addendum 1, CR 6, Appendi x A3,
and then if we can go to PDF page 37. GCkay. So what
we're |l ooking at here is essentially the sane plot.
It's from Gold Creek since records began in 1975, and
|*ve highlighted two areas here.

One is in yellow, and one is in blue. The area in
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yellow is essentially when our hydronetric nonitoring
in the area began. It was at the very end of 2013 into
2014. It's a higher flow year.

In the blue area, which is essentially when a | ot
of our instreamflow work was conducted, you can see
it's obviously a dry year. So between those two
peri ods, we have quite a high year and quite a | ow year
captured in the data. And that kind of puts it into
context over the longer termsince those records began
in the md-1970s.

Does that answer your question, or would you like
me to expand?

No. That's -- thank you.

Now, | don't know whether this is for you,

M. Bewey [sic], or for M. Jensen. Do you agree that
the inmportance of springs to the flowin Blairnore and
Gol d Creeks has not been addressed very well in Benga's
application?

MS. GRAI NGER M. Secord, it's Nancy

Gainger. W did review springs in the hydrogeol ogy
report, so we conpleted a field investigation and
sanpling program Al of the springs that were
identified on the project site were related to
historical mning activities. And we reviewed as wel |
any published data regarding springs in the area. So

that's the information that was avail abl e regarding
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springs on the project site, if that's hel pful.

Do you agree that nunerous small springs are known to
exist in the area, and the discharge of groundwater at
surface forns wet area habitat as well as flow down the
flanks of Grassy Mountain down to the valley bottons?

| don't know if it's helpful. W can pull up a map
that shows the wetlands that are mapped within the
project area. There are a very |limted nunber of
wet | ands that napped, but we can look at that if that's
hel pful, M. Secord.

Not -- not really. The question was: Do you agree
that nunmerous small springs are known to exist in the
area, and the discharge of groundwater at surface forns
wet area habitat as well as flow down the flanks of the
Grassy Mountain down to the valley bottons?

MR HOUSTON: M. Secord, is there -- are

you reading froma specific passage in our application

or --
No, I"'mnot, M. Houston. 1'masking a question. If |
was asking -- if | was referring to your application,

|'d have it up in front of you. Trust ne.

Ckay.

|"mnot -- thisisn't -- thisisn't a test on your --
what is it, 20,000 docunents is it, or pages? | don't
think we're doing that. So it's just a very sinple

question. | would' ve thought Ms. Gainger could ve
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asked -- answered that.
Let -- let us just have a little discussion here, and
then we'll give you an answer.

Maybe -- maybe -- maybe this question too: Every

headwater tributary starts at a spring; is that

correct?

THE CHAI R: Apol ogi es. W appeared to
have | ost the Zoom connection for a nonment or two. |'m
not sure if everybody's able to rejoin now or not.

MR SECORD: M. Chair, should we take our
m d- norni ng break --

THE CHAI R Yes. | think that's a --

MR SECORD: -- while we're --

THE CHAI R | think that's a good i dea.

So let's take 15 mnutes. It's 10:28. We'll resume at
10: 45.

MR. SECORD: Thank you, sir.

( ADJ OQURNMENT)

THE CHAI R So, M. Secord, before we
start, there was some kind of a disturbance in the
force just before that break. | lost ny Zoom
connection, as did M. O Gorman and a couple of AER
staff. It wasn't for very long. And the last thing we
recall before we | ost our connection was you asking a
guestion, and the question was along the lines of: Do

you agree that -- do you agree that numerous smal
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springs are known to exist in the area and the

di scharge and groundwat er surface forns wet area
habitat? And then that was kind of the end of what we
heard.

So if we could maybe just back up, and if there
was a response provided to that question, if it could
be repeat ed.

MR SECORD: Yeah. | think where we were
was they wanted to break and discuss it.

THE CHAI R Okay.

MR. SECORD: So it looks like you didn't

m ss anything at all.

THE CHAI R: Ckay. Thank you.

A MR, HOUSTON: So -- so, M. Chair, we'll --
we' || provide an answer to that question now, just to
make sure everybody's on the sanme page.

But before we do that, M. Secord, you and | had a
di scussi on about whether the sedi nentation ponds were
w thin 100 netres, and we've -- we've confirned over
the break that they're nore than 100 netres but close
to 100 netres away from Gold Creek. Just -- just to be
clear, they're not closer than 100 netres; they're --
they' re approximately 100 netres away.

Q MR SECORD. kay. So, Ms. Grainger.

A M5, GRAI NCER Thank you.

We don't need to turn to it, but in CTRA --
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Cl AR 42, Consultant Report Nunber 3, PDF page 34, there
is a discussion and a review of natural springs within
the project area as part of the hydrogeol ogy assessnent
report. So that reviews known information about
springs in the area. 1In short, there are only a small
nunber of springs that were identified wthin the
project area itself, and they are all related to
historic mning activities.

So within the upper portion -- not talking about
the creeks thensel ves or along those -- the creek
val l eys, but wthin the upper portion of the project,
there's a very limted nunber of springs that have been
identified in the project area.

And |'d like to ask ny colleague M. Bettles to
add to this response.

MR BETTLES: Hi, M. Secord. Apol ogies.
was on nmute for a second there.

To follow up to Ms. Gainger's response, we've --
t hrough our field surveys along Gold Creek, we have
not ed base flow that daylights and enters into CGold
Creek itself, but we have not docunented any habitat
that you coul d construe as being off channel or what
have you that woul d provide that extra habitat for
west sl ope cutthroat trout.
kay. | think probably for Ms. Gainger. Do you agree

that the flow fromthese features adds directly to the
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creeks via tributary drai nage and provi des base-fl ow
contributions to the streans?

M. Secord, | can -- I'll try to answer your question
for you. The -- the tributaries along the west side of
Gold Creek are, for the nost part, epheneral, so at
tinmes, they may offer sone -- sone contribution, but it
woul d be very little that they are contri buting.

w Il point out that the Caudron Creek fromthe east is
a major contributor to Gold Creek.

Do you agree that very few springs -- only six were

assessed during the preparation of Benga's application?

MR, HOUSTON: So, M. Chair, if | could sum
up a little bit what we've heard here, that -- that
there are -- there are very few springs high up in the

project, but if you |l ook right along the banks of Cold
Creek, there are a nunber of places where -- we
classify it as "base flow' is visible comng fromthe
side of the creek, and -- and | understand that those
are the features that M. Secord is describing here,
and -- and so we -- we woul d've eval uated those as part
of the base-flow contribution to Gold Creek.

So, M. Jensen, given their inportance, why were so few
springs assessed, and how does this speak to the
accuracy of the SRK groundwater nodelling?

MR,  JENSEN: M. Secord, I"'mafraid | have

to defer that question to nmy colleagues. Again, | did
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A

not do the groundwater nodel --

But --

-- assessnent .

Okay. Well, is it -- would springs be part of
hydr ol ogy or hydrogeol ogy?

MS. GRAI NGER M. Secord, | can answer.

So the springs were reviewed and exam ned both
from published information and part of -- field surveys
as part of the hydrogeol ogy portion of the baseline and
the assessnent. And that's in the section that |
referred to just earlier. W reviewed all the springs
that were on record and that we could identify within
the project area on the project site, so those are
described. And there's a very limted nunber of
springs that were identified in the project site.

So how does this speak to the accuracy of the
groundwat er nodel | i ng?

| -- | don't think it has any inpact on the groundwater
nodel ling. The -- the nodel does tal k about the
springs that were nonitored, as they're considered in
the nodel itself, but it nmeans that all information
that we understand and know about the site was

consi dered in the devel opnent of the groundwater
nuneri cal nodel .

kay. Just --

MR, HOUSTON: If -- if | could just add to
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t hat .
Just before that, M. Houston.

Do you agree, Ms. Grainger, that there have to be
nore than just six springs, because all headwaters --
streans originated at a spring area; correct?

So, M. Secord, that's precisely the point | was going

to just clarify, if I could. W have -- we have
i ncluded base flowin Gold Creek in -- in our
nodel ling, and we have -- and -- and | think a | ot of

the features that you're referring to as "springs" may,

in fact, be a base flow that happens to be com ng out

from-- fromthe bank or a little bit -- you know, at
the -- adjacent to -- to the creek. So we -- we've
i ncluded those in our nodelling as -- as base flow.

| -- I"mjust not sure if that was clear.

Ckay.

Base fl ow doesn't all conme up fromthe bottom of the
creek. It -- it sonetinmes cones in fromthe side,
Okay. So, M. Bew ey, could you pull up that figure
again that you had us |look at for instreamfl ow needs?
DR BEWLEY: Certainly. So can we go back
to CAR 44, Addendum 1, CR 6. There we go. Thank you.
kay. So just to refresh your nenory, are you famliar
w th the SRK nodel ?

At a basic level, yes.

Okay. So we've already had this up on the screen -- we
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don't need to pull it up -- Bullet Point 7 from PDF
page 207 of CR Nunber 3, which says, as part of the
nodel setup: (as read)

Water-|evel data and creek-fl ow data

col | ected between 2013 and early 2016 are

representative of the pre-mning steady-state

conditions and | ong-termtrends.
So that's what SRK wote in their nodel design.

| then had M. Jensen |look at Figure 28. | think
that's right. Yes, Figure 28 -- we don't need to pul
that up -- from basically, the flow records for Gold
Creek at Frank Regional Station and the | ow fl ows that
wer e shown t here.

And then, M. Bewl ey, you cane -- you cane into
the picture, and you pulled up Figure 3.5 from
Section E -- this is from Section E of Exhibit 42;

correct? This is fromthe ElA?

MR HOUSTON: That -- that's correct, M. --
Ckay. So --

-- Secord.

So as | understand it, you -- the nodellers used 2013

and 2016 to capture some variability. So in that

period of time, you had those extrenely high flows,
which are marked with the yellow |ine, and you had sone
extrenely low flows marked by the turquoise |ine;

correct? That's what you said, M. -- I'mtalking to
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M. Bewl ey now.

Yeah. | -- | -- | understand that, M. Secord, but

| -- 1 think what you're asking is a question that

i ntegrates across a nunber of fields. So it mght be
nore helpful if I provide a -- an integrated answer
here.

| don't think so, but | think you're going to do it
anyway, M. Houston.

You -- you understand ne very well, M. Secord.
So what we have on this graph is -- the black Iine
is the -- is the hydronetric station near Frank, and,

of course, the data goes back from 1975 up to 2017.

Since 2013, '14, we've had ot her hydronetric
information from Gold Creek based on other neasuring
stations, nonitoring stations, and that helps us to
under stand where the water's comng in in a nore
det ai |l ed way.

And -- and so what this graph shows quite nicely
Is that -- that detailed information that we've used
for the -- the nodelling of the subsurface flows is
based on the detailed information from 2013 to 2017.
And what this shows is that that detailed infornmation
is truly representative of the range of flows that we
could see in CGold Creek. And that -- that's shown
because in 2014, we had a -- a high-flow year, and in

2016, we had a lowflow year. So by -- by capturing
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the detailed information over that tine range, we have,
in fact, captured the range of variability on -- on
that stream

kay. So -- so, M. -- 1 don't know. M. Bew ey or

Ms. Grainger, do you agree that you have used two --
and | think you m sspoke, M. Houston, already, because
the nodellers didn't use 2017. So --

Yeah. You're right. Two thousand -- 2016.

And so -- whatever.

Ms. Grainger, do you believe -- do you -- do you
agree that you have -- that basically SRK have used
2013 to 2016 to capture sone variability in flow
conditions, but have failed to capture the nultiple
years of low flowin the 1975-t0-2012 record, and that
if base flowis reduced by drawdown and | ow fl ow occurs
over multiple years, what happens to the fish?

DR. BEWLEY: Can | -- M. Secord, this is

M. Bew ey again. Can | add sonme context to the series
of low flows that you see on the graph in front of us?
Primarily, you know, the 1980s.

So let's -- let's add sone context when we discuss
variability at a certain location. It's inportant that
we di scuss the period in question, so here from 1970.
W' ve shown in other docunents and maps -- and | can
guide you to one if you'd like -- Gold Creek has been

subject to a | ot of anthropogenic disturbance, and by
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that we nean forestry and agricultural activity as
well. And this was, we think, going on during this
kind of, you know, first half of the period in which we
see here.

So what that neans is CGold Creek was nore heavily
forested in this early section. As those disturbances
have escal ated over tine, then that would essentially
explain why we're trending slightly upwards over the
| ong-term period at Gold Creek.

If you -- do you want to see a map of disturbance?
| can direct you there if you'd |ike.

What is the | ong-term MAD?
It's around .66 --
And what does MA --
-- depending on -- sorry.
What does it stand for? Wat does "MAD' stand for?
“Mean annual discharge.”
So .66 neans 660 litres per second com ng, on

average, through the year.

Okay. Al right. | think -- | think that's enough
Gven the list of -- length of questions | have,
M. Bewley, I'm-- | think | better press on if |I'm

going to ask themall.
So | think, M. Houston, this is -- you'll be
happy to know this question's probably for you. The

saturated backfill zones, SBZs or SBZs; rock dunps and
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wat er managenent ponds; sedi nentation and surge ponds;
and the end-pit |ake, or EPL, they will all be
established on top of bedrock; is that correct?

MR HOUSTON: So all of the features are
obviously on the site. W haven't done exhaustive
geot echni cal investigation at all of the sites. So
some of the features we're going to want to go in
before we do our detail ed engineering and gather nore
informati on about the -- the subsurface conditions.
Sure. And in relation to -- I'"'mthinking in relation
to the northeast sedinentation pond, the south --
sorry, the east sedinentation pond near sone of ny
clients' properties, they would be established on
residual soils basically covering the areas outside of
the mne pit?

Yeah. So | -- those are areas where we -- we need to
do a-- alittle bit nore geotechnical investigation to
determ ne just how -- how deep that goes. Those
features will be something like 10 netres deep at their
deepest point, and so we're -- we're going to have to
do additional drilling to understand, you know, where
IS the bedrock in these areas.

And do you agree there is a lack of information
regardi ng the physical and chem cal nature of the
bedrock bel ow the m ne footprint?

I'm-- I'"mnot -- for what purpose, | -- | guess is the
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question | --

Vell, let's just take it one at a tinme. Let's say the
east settling pond. Do you agree that there is a | ack
of information regarding the physical and chem cal
nature of the bedrock below the east settling -- the
east sedi nentation pond near Fran Gl mar's property?
So it -- it depends on what you need the information
for, M. Secord. If -- if it's for designing the pond
and the dam absolutely we need to gather nore
information to ensure that we build a safe structure,
and that would be part of the dam design.

Is that the direction of your question?
|'mcorrect? There is a |ack of information regarding
t he physical and chem cal nature of these water
managenent ponds that you're going to establish on the
east side of the project area?

Less chenical, nore physical, but, yeah, we -- we would
need nore information to do a detail ed design.

And -- and why -- why haven't you got that information?
Vel |, many reasons. One, it's a disturbance on the

| andscape. Secondly, it's not required at this point
intime. W're confident that understanding the
general nature of the -- the terrain and the -- the
geol ogi cal setting, that a design can be achieved. But
absol utely once -- once we get the go-ahead to go ahead

with the project, we'll have to gather nore informtion
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to do the detailed design for those -- for those dans.
Do you agree that there is potential for trace elenents
to be nobilized fromthe underlying soil and bedrock --
for instance, the Fernie Goup materials -- once the
wat er managenent ponds are in place near Fran Glmar's
property and north of her property, the northeast
sedi nent ati on pond?

By -- by virtue of having dug the ponds?

So do you --

|s that what you're --

Exactly. Do you --

No.

-- agree that there is a potential for trace elenents
to be nobilized fromthe underlying soil and bedrock
material s once these water nmanagenent ponds are in

pl ace?

No. No, | wouldn't think so, M. Secord.

Yeah. But you already said, W don't know anyt hi ng

about the underlying soil and bedrock. So how can you

say that?

Vel |, because the interface between the -- the -- the
base of the pond and -- and the water is a -- afinite
area. It's -- it's not like the -- the -- the rock

spoil pile, for exanple, where you' ve got mllions of
tonnes or thousands of tonnes of fractured rock.

What we're tal king about is a -- a discrete pond,
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and -- and if -- if we were to determ ne that there was
a potential, we could always go to sonething like a
pond liner or a clay base to the pond to -- to mnim ze
any effects. Those -- those things are all things that
we will analyze when we do the additional geotechnical
work, and -- and they'll -- they'll informthe design
of the ponds.

Yeah. So | think you were already asked whether there
were plans to prepare the grounds beneath these water
managenent ponds, and | think you said that you woul d
not be lining the structures. | think you --

Again, that -- that's -- that's our -- that's our
prelimnary assunptions based on what we understand
about the geology of the area. W -- we believe these

ponds are going to be sitting on bedrock, that it won't

be highly fractured or -- or, you know, it's not going
to be a really perneable base, and -- and so for the
purpose of a sedinentation pond, that -- that doesn't

seemto require a liner.
But at this point, you don't know whether the bedrock
contains fractured shale or sandstone in the areas of
the ESP or NESP or SESP?

Yeah. So to be clear, the sedinentation ponds,

M. Secord, are -- are going to contain water that
IS -- is not contamnated with any netals. It wll
be -- have a high sedinent load. |If sone of that water
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seeps into the groundwater, it's -- it's -- it's not
sonet hing that woul d have an i npact.

So yesterday you indicated that you woul d instal

liner -- liners for the gravel bed reactors; correct?
Again, that's part of a gravel bed reactor design.
That's -- that's a typical design for a gravel bed
reactor, to have liners above and below the -- the --
the part that's filled wwth gravel. So that's a
specific structure that woul d be designed to treat

wat er .

So if you can do that for the gravel bed reactors, why
can't you do it for the NESP, the ESP, and the SESP?
W can do a lot of things, M. Secord. The question is

whether it's required or not, needed to be protective

of the environnment, and -- and that's an assessnent
that -- our prelimnary assessnent is it's not
required. But that will be reviewed when we get nore

geotechnical information in those areas.

So once the -- once the NESP, ESP, and SESP are in
place, will water |each out picking up netals and
taking themoff to Gold Creek?

M. Secord --

Maybe just do naybe one at a tine.

Ckay.

Yeah.

So the sedinentation ponds have clean water. It's --
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it's no different than water falling on the ground

today. It -- it's going to go -- nove through the
groundwat er system and -- and as you can plainly see,
there's -- there's no |l eaching effect that happens

natural ly today. The --

Sorry. | don't understand that. |'msorry.

Ckay. If a-- if araindrop falls on the ground
today --

Ri ght.

-- some of the -- the water goes into the groundwater.

W agree on that --

Ri ght.

-- right?

Right. Right.

Ckay.

But -- so nowyou're -- now you're create -- now you're

creating a structure on top of --

Yeah.

-- on top of the ground at the NESP and ESP, for
exanpl e? You're going --

Yes.

-- to, then, inpound water into that --

Yes.

-- structure?

Yes.

You're not going to line these structures. The
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question, then, is: |Is there potential for trace

el ements to be nobilized fromthe underlying soil and
bedrock and to actually then pick -- you know, for this
water to pick up netals and take themoff to Gold Creek
as it infiltrates through these unlined ponds? That's
the question. | don't know whether it --

Ckay.

-- may be -- maybe a geochem st we m ght want to answer
that for you. | don't know. O nmaybe that's your
expertise as well. | don't know.

|'m-- 1'"mby no neans an expert, but there is
groundwater there. W' ve been tal king about drawdown
of the groundwater this norning. So today there is
groundwater. That neans there's water in contact with
the rock beneath the areas where we'll put these ponds
today, and Mther Nature doesn't seemto have a probl em
with that, so we're not doing -- we're not creating a
new circunstance. There will be -- there is water
there today; there will be water there when these
structures are built.

But there's nothing |ike the anbunt of water that
you're going to put in place. Now you're creating
these artificial ponds at the NESP and ESP, and
presumably this water is going to then slowy -- what
is slowy -- basically is slowy going to | each out of

t hese ponds into the underlying hydrol ogi cal regine.
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| s that what you're saying?

It -- so the base of the pond -- the base of the ponds
is within the groundwater zone, M. -- M. Secord. So
the water's already there. Today the water is there.

Ri ght ?

And -- and there's no | eaching happening, at |east none
that Mother Nature can't nanage.

You're going to be putting, though, a ot nore water in
pl ace in those ponds, correct --

It's not --

-- (I NDI SCERNI BLE - OVERLAPPI NG SPEAKERS) is there?
It's not about the quantity. It's the fact that the
rock is wet today, and so |eaching is happening today,
and -- and the rock will be wet tonorrow. So it --

it -- 1 don't know how el se to explain it, M. Secord.
Am | not correct that the Gol dSi m nodel says the water
in the ponds will be inpacted by trace el ements?

Again, the -- the -- the sedinentation ponds -- no,
you're not correct. That water is water that is not
contact water. It doesn't have trace el enments.

If you're tal king about the surge pond, the
specific function of the surge pond is a collection
point for water that has been in contact wth the waste
rock dunp and will have picked up trace elenents like
seleniumin the waste rock dunp.

And you woul d agree that Mther Nature is already
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showi ng sone trace elenents in the groundwater based on
Benga' s basel i ne nonitoring?

M. Chair, in our baseline nonitoring, we have detected
sone trace elenments. That's not unusual in -- in
topography |ike this.

How does the deficiency of information regarding the
soil and bedrock beneath the mne pit, rock dunps,

wat er managenent ponds, the NESP, ESP, and SESP, and
the EPL provide the Joint Review Panel with any
confidence that we actually know what wi ||l happen once
everything is in place?

M. Chair, | -- 1 think it's inportant to understand
the difference between the decision in front of the

Joi nt Review Panel today and the ongoing regul atory

process that governs the -- the design and construction
in particular of -- of ponds and -- and dans and ot her
structures on -- on this mne.

Regul ation doesn't end with the JRP deci sion.
Regul ation continues, and we w || expect ongoing
monitoring. We're going to expect to submt detailed
design drawings to -- to the regulators for review and
approval prior to construction. So the -- the
regul ation doesn't end with this decision, and we're
not expecting this JRP to evaluate the design of a --
of our -- our water nmanagenent structures.

MR. SECORD: Zoom Host, if you coul d please
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turn up "Mdel Properties", Bullet Point 3, PDF 209 of
CR 3 in CA -- C AR Nunber 42.
I mssed the PDF page, M. Secord.
MR SECORD: 22 -- 209. And it reads in
part: (as read)

"K' decreases with depth due to increases in

the lithostatic stress.
And am | correct, Ms. Gainger, that, put another way,
the nodel assunes that 'K decreases with depth as a
result of the increase in lithostatic stress or
pressure fromthe wei ght of the overlying rock?
MS. GRAI NGER: Yes, that's correct.
So you and | can agree that up to 430 netres of G assy
Mountain wll be renoved to gain access to the coal
with waste rock being redistributed in dedicated dunmp
areas?
That's correct.
And you will agree that the renoval of this overlying
wei ght of material will cause k-values in underlying
and adj acent formations to increase and, in sone
cases -- to increase in sone cases and decrease in
ot hers; correct?
Il think it's -- it's probably debatable. This is --
relationship is not just based on the weight of the
rock, but also the fact that shall ower rocks are

subj ected to freeze-thaw cycles and develop joints
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whi ch increases the conductivity; right?

So just because we unload the rock and expose it
and it's now at a shallowi ng depth doesn't necessarily
mean that the 'K would i mediately increase according
toits -- its new depth.

But it certainly could happen?

It could. | think, you know, in terns of the numerica
nodel, had we altered the conductivity, it would ve
affected a very small nunber of cells essentially in
the shell of the mne, so -- because once you get far
enough fromthe pit, they're still at -- at depth;
right? So it would really only affect cells

i medi ately adj acent to the mne pit.

And the net effect of that would be, | think,
insignificant on the nodel results because it --
those -- that small rim if you will, of higher
conductivity values, if that occurred, would still be
surrounded by a host rock of a | ower conductivity
that's ultimately going to determ ne groundwater flow
conditions within the mne site.

So | think you answered ny next question. This

transi ent change in k-values -- this transient change
i n k-val ues has not been accommodated in the SRK nodel
si mul ati on?

That's correct. It was not included in the nodel.

And then nmy understanding is that you' ve al so answered
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ny next question based on your position as answering

t he questions on the nodel for SRK. Gven that it has
not been accommodated in the nodel sinulation, your
viewis that this will not affect the nodel results
regardi ng groundwat er drawdown extent? That's your

evi dence?

MR HOUSTON: M. Secord, | think I heard

the opposite, that it wasn't included because it wasn't
considered to be a significant factor, not -- not that

it wasn't included --

kay. | think, M. Houston --
So -- so --

M. Houston --

Yeah.

-- you know, unfortunately, your interjections are
del ayi ng ny cross-exam nation and taking up tine that
probably doesn't need to be taken up

So | think it's pretty clear what Ms. Gainger's
evidence is: The transient change in k-val ues has not
been accomodated in the SRK nodel sinmulation. M
question to her was very specific, really didn't need
your interjection, and so | just want to get
Ms. Grainger's answers.

Ms. Grainger, given that it has not been
accommodated in the nodel sinulation, | take it it's

your evidence that it will not have any effect on the
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SRK nodel results regardi ng groundwat er drawdown
extent?

M5. GRAI NCER: My evidence was that it woul d
not have a significant influence on the predictions of
t he nodel .

kay. So -- so it's not -- so thank you, M. Houston
You were right.

So it's the case of not -- so you're not saying it
won't have any effect, but it -- the effect will not be
significant. Do | have that right?

That's correct. As | described, it would affect a -- a
small rim-- you know, a narrow margin of rocks in the
vicinity of the mne pit shell. The rock beyond woul d
remain at the original conductivity values, and so,
therefore, those | ower conductivity host rocks, if you
will, would ultimately determ ne the behaviour of
groundwat er and the drawdown predictions.

Ckay. Thank you for that.

And ny apol ogi es, M. Houston, but that's not an
invitation to junp in. Ckay?

I[f we can turn into -- turn up Figure 3-4 on
PDF page 214 of CR Nunber 3.

So here we have the SRK Figure 3-4, "Boundary
Condi tions"; correct, Ms. G ainger?

Correct. | don't know if you want to bring up Cl AR 70,

PDF page 110. There was a revised version of this
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figure provided.
| don't think we need to because | know that obviously
the definition of -- and I'mfamliar that they did
change it 'cause you -- it's hard to read these
constant headnotes and --
Correct.
-- seepage notes.

But I"'mnore interested in the -- | -- the figure
that really didn't change, which is in the bottom
| eft-hand corner. That's what I'mreally wanting you
to focus on.
Sur e.
So in the lower left corner of Figure 3-4, the nodel
configuration shows that the area of the mne pit is
dealt with using inactive cells and does not show t he
presence of an excavation?
That's correct.
And this is the SRK nodel's boundary conditions. Red
cells are inactive froma flow perspective, but you
still see "Topography" there; correct?
Correct. But it -- it renoves themfromthe influence
of the nodel.
How does this nodel configuration inpact the drawdown
sinmulation results given that it is not reflecting the
anticipated increase to | ocal k-values beneath and

adjacent to the mine pit once the weight of G assy
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Mount ai n has been renoved?

| believe we've discussed that already, M. Secord,
that were we to acconmpdate a -- a change in
conductivity in the nodel, it would affect, really,
just the cells, as you can see, adjacent to the

i nactive ones, so a very small nunber of cells with
respect to the entire nodel.

kay.

Did that answer your question?

| take it that's your view, and we've -- and we've

di scussed that earlier; correct?

Correct. W' ve discussed that earlier.

If we could turn up PDF page 210, Figure 3-2 of

CR Nunber 3. And this is the "Mdel Mesh"?

Correct.

And if we |look at the figure on the right-hand side,
we -- it shows the 40-netre vertical neshing; correct?
Yes, that's what's |abelled there.

And the ground -- the SRK groundwat er nunerical nodel
conprises nine |layers that appear to be oriented in a
hori zontal manner, yet the formation in the area is
tilted heavily toward the southwest; correct?
Correct. So the layers are orientated in a relatively
hori zontal manner, but that was addressed through
essentially applying -- and there's a figure -- if |

can just find it. But applying the conductivities at
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angles relative -- so on PDF page 212, and there are
several diagranms that show -- sorry. I'll wait till it
pul | s up.

Yeah. So you can see there the orientations of
the conductivity tensors that are shown. So although
the units are -- appear to be flat-lying, the
conductivity is orientated in such a way as to be
representative of the structure of the -- the
geol ogi cal units.

How does the horizontal orientation of the SRK nodel

| ayers affect the nodel outcones?

| think what's inportant is that the conductivities are
orientated in such a way that -- that that's what's
driving the flow in the nodel.

How does the draping of the nodel |ayers affect the
nodel out conmes?

Vell, there was a structure superinposed. W can al so
| ook to a description of the geological nodel that was
utilized and input into this and then, in fact,
informed the orientation of these conductivity tensors
t hroughout the nodel. So the geol ogi cal nodel was used
to represent Coal Seam 1 that was then applied

t hroughout the nodel, and that orientation of Coal
Seam 1 was, in fact, used to determ ne the orientation
of the conductivity tensors. So although the nodel

m ght appear sinplistic with just horizontal |ayers, in
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fact, the structure is -- is -- is reproduced wthin
this nodel in that method.

If we could turn up the first full paragraph, PDF
page 74 of CIAR 533 fromDr. Fennell's report.

And while we're -- while we're | ooking for that --
MR HOUSTON: Shoul d that be 553,
M. Secord?

|t probably should. Yes. Thank you.

So, Ms. Grainger, in relation to your |ast answer,

what about faults? | thought this was a fault-dom nated
nmodel .

MS. GRAI NGER: Sorry. M. Secord, what woul d
you -- with respect to faults, what would you |ike

to -- me to explain?

| thought the area was fault-dom nat ed.

So there are -- sorry. |I'mjust going to find a
figure. In ClAR 42, Consultant Report 3, PDF 257,
there's a map that shows the distribution of the thrust
faults that was -- that were mapped within the project
site. These were considered in a separate sensitivity
anal ysis of the nodel, so they were assessed by both

i ncreasi ng and decreasing the conductivity along these
zones by two-and-a-half orders of magnitude. So this
was a separate analysis to | ook at the inpact of these
significant or, you know, these known features and

whet her they have an effect on the nodel predictions.
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So those are just the page up on 256, | believe.
Geol ogi cal structure at the bottom of the sensitivity
tabl e describes the results of both increasing and
decreasing the conductivity al ong those structures and
the effect that that had on the hydraulic head and the
base flow. So it had a |ow effect by increasing the
conductivity and -- on hydraulic head, but in all other
cases, it was seen to be less than 5 percent difference
to the nodel predictions.

Does that answer your question, M. Secord?
Yes. Thanks.
MR. SECORD: If we could turn up,
Zoom Host, Cl AR 553, PDF page 74. This is the
Coal ition subm ssions.
MR. SECORD: And just while we're waiting
for that, Ms. Grainger, you would agree with me that
the north-south faults were nmapped to basically inpede
flow in an east-west direction? In the SRK nodel.
M5. GRAI NCGER: They were considered in two
different ways, as we've discussed. So the one way
we've just reviewed, which was they were specifically
eval uated as both a barrier and a conduit. So the
effect of that was reviewed through the sensitivity
anal ysi s.
Ckay.
MR. SECORD: Now, Zoom Host, are you able
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to pull up 553, Cl AR 553?

THE CHAI R: This appears to be 553. Is it
not ?

MR SECORD: Oh, it is. I'msorry. Thank
you.

MR SECORD: So in the first ful

par agraph, Dr. Fennell wites: (as read)
Simlarly, the assunption of an average
twenty -- of a 28 percent of nmean annua
precipitation map as a -- as the recharge
I nput to the nodel is high given docunented
nmount ai n front-bl ock recharge esti mates,
i.e., arange of less than 1 percent to
38 percent with an average of around
11 percent and a geonetric nean of around
6 percent.
And then he footnotes to a paper by WIson and Guan.
And if we could pull up Ald to Cross AQ Nunber 3. This
Is a paper by Wlson J. and Al an [sic] Guan, "Age 2004
Mount ai n- Bl ock Hydr ol ogy and Munt ai n- Front Rechar ge".
And, Ms. Grainger, have you reviewed this paper?
M5. GRAI NCER: | have reviewed this paper.
And do you take -- do you have any issue with
Dr. Fennell's statenent: (as read)
Simlarly, the assunption of an average of

28 percent of nean annual precipitation MAP
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A

as the recharge input to the nodel is high

gi ven docunented nountain front bl ock

recharge estimtes, i.e., range of less than

1 percent to 38 percent with an average of

around 11 percent and a geonetric mean of

around 6 percent.
| have concerns with the applicability of this paper to
the project site. | note that the precipitation that's
identified for the sites that are reviewed in this
paper are generally considerably |ower than we see at
Grassy. | also note the geology is substantially
different. These are typically volcanic and i gneous
rocks as opposed to sedinentary. So | have concerns
about the applicability of this paper. And the -- the
statistics that you quote, | haven't recal cul ated
t hose.
So do you disagree that the values reported in the
literature for nountain-front recharge are generally
| ess than 28 percent, with an average of 11 percent and
a geonetric mean of 6 percent?
| think what's relevant is: Despite ny concerns,
the -- the -- this paper identifies a range of percent
recharge, which is in -- within the range that we have
used in the numerical nodel.

Furthernore, | think what's inportant is that

recharge was part of the calibration process in order
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to reproduce, within a statistical range, the base
flows that are observed at Grassy Mouwuntain. Recharge
was nodified, and so the nodel is internally consistent
in ternms of predicting base flowwith the recharge that
was appli ed.
Vell, in fact, SRK have used recharge of in excess of
55 percent of the MAP in certain areas of the mne
site; correct?
Wll, as we've reviewed this norning, it -- it varies
consi derably across the nodel area.
kay. Al right. Wll, let's turn up PDF 21 --
page 213 of CR Nunber 3 and Cl AR 42.
So under the heading "Recharge", it states:
(as read)
Recharge for precipitation and snow nelt is
applied on the top slice and is assuned to
follow a simlar relationship to that
observed between MAP and el evation. Recharge
rates were calibrated to the base and
alternative calibration nodels that nmatched
t he base-flow estimates for Gold Creek,
Bl airnore Creek, and Daisy Creek for both
steady-state and transient conditions. The
two recharge distributions, linear and
exponential, corresponding to the base and

alternative calibration nodels are shown in
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Figure 3-5. The base-case calibrated average
recharge over the nodel domain is equival ent
to 28 percent of MAP in both scenarios and is
general |y consistent with observed base flow
in Blairnmore and Gol d Creeks.
What are "steady-state conditions", M. Gainger?
" St eady-state conditions" are basically one set of
conditions and then allowing the nodel to run to steady
state, if that -- hopefully that answers your question.
And what are "transient conditions"?
Vell, the "transient conditions” are inputting changes
during the nodel run. So those would be, for exanple,
the variation in base flow that's seen seasonally.
Wll, let's ook again to the figure that you drew ny
attention to earlier, Figure 5 -- 3-5 at PDF page 215
of CR Nunber 3. This is the "G oundwater Recharge
Di stributions", Figure 3-5.
Now, which is the base-case calibration nodel and
which is the alternate calibration nodel ?
| believe the base case is the linear nodel -- or
l'i near recharge distribution, and then the alternative
is the exponenti al .
And both the base-case calibration nodel and the
alternative -- alternate calibration nodel used an
average recharge of 28 percent of MAP; correct?

Yes. That's what's stated in the report.
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So let's just look at the recharge applied in the

m ddl e reaches of Gold Creek.

MR. SECORD: And is it possible,

Zoom Master, to rotate the Figure 3-5 to the left?

And can we expand it a little bit? Beautiful.

MR, SECORD: So if we ook at the figure

on the left, is that the base-case calibration,

Ms. G al nger.

M5. GRAI NGER: | believe so, yes. That's
l'inear distribution.

Right. And if we |ook at the area which conprises
ol d Creek, do you agree that the recharge that the
nodel is applying to that area is 450 to 550 mllimetres
of recharge or, put another way, greater than

55 percent of the mean annual precipitation for that
cat chment ?

Sorry. Can you rem nd nme of the range that you were
speci fyi ng?

The yel | ow.

Wll, that's a portion of the area, but not the entire
cat chnent .

|''mjust |ooking where Gold Creek -- where Gold Creek
runs through the base-case calibration nodel area.

see that that area is covered, for the nost part, wth
yel | ow.

So do you agree that in -- certainly in the mddle
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reaches of Gold Creek, the recharge applied is between
450 and 500 mllimetres or greater than 55 percent of
t he nean annual precipitation?

MR, HOUSTON: Can we just take a mnute to

consult, M. Chair?

M5. GRAI NCER: M. Secord, | think we spoke
yesterday, but there's an area -- and | think that's
the -- the area that is particularly high -- that was a

clear-cut area. So recharge was increased by a factor
of 2 wthin that area because of the |ower

evapot ranspirati on.

So the answer, then, Ms. Grainger, to nmy question is
that in the base-case calibration nodel, the recharge
applied to the mddle reaches of Gold Creek is nuch

hi gher than 28 percent; it is in the range of 450 to
550 mllilitres [sic] or greater than 55 percent of the
mean annual precipitation; is that correct?

It is certainly higher in that area where it was deened
appropriate to increase the recharge because of the
physi cal features, yes.

And certainly nuch higher than the nunbers that are
listed in the Guan article that we | ooked at a nonent
ago?

Vell, as | --

Wl | above the 38 percent nunmber that was in the Guan

article; is that fair?
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Sorry. Which nunber in the Guan article?

Vell, you said -- you said a nonment ago, Well, we're
not doing too bad here, Benga;, we -- we're wthin the
range. | nean, we're 28 percent. The range is |ess

than 1 to 38 percent.

So I'mjust saying to you that in relation to the
base- case nodel used by SRK, they are using a recharge
of greater than 55 percent of the mean annua
precipitation. That's even outside the range that you
were noting earlier innmy -- in response to that
guestion about the Guan article; correct?

So the 28 percent is on average across the site. That
nmeans there's areas that are |ower and areas that are
higher. |'mnot famliar enough with the Wl son and
Guan article to identify whether the ranges which are a
maxi mum of 38 percent in that article, whether that's
on the sane basis of nmean across an area or whet her
that was actually the maxi numapplied. But as | -- |
noted previously, there are sonme concerns with the
applicability of that paper to the site.

OCkay. Would you agree that SRK have applied -- SRK in
Its base-case calibration nodel, have applied too nmuch
recharge that wll |ower the effects of -- on the
creek, specifically Gold Creek?

So there's actually a sensitivity analysis with respect

to changes in recharge, and | think what's significant
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about the sensitivity analysis is, yes, the nodel is
sensitive to recharge as a whol e; however, the change
is the sane. The effect of the project on recharge is
consi stent percentage-w se regardl ess of the anpunt

of -- of recharge. So if you increase recharge
overall, there's still the sanme percentage change
produced by the project, and | think that's
significant.

Yeah.

MR SECORD: Let's turn up that sensitivity
anal ysis. Table C20 at PDF 295 of CR Nunber 3. And
it's at the bottom And if you can maybe -- that's --
that's great. Mybe just alittle less. There we go.
MR. SECORD: So this Table G 20 says,
"Relative Difference Percentage Long-Term C osure
Sensitivity Mbdels to the Long-Term C osure Base-Case
Model ": correct? That's the title of the Table

2 dash --

Yes, | think that's the title. Yeah.

Yeah. And do you agree that recharge is driving
everything in Table C 20?

Vell, | don't think it drives everything. | think
that's inaccurate. But we agree that recharge is -- is
significant in terns of base-flow outputs.

Can you pl ease explain what the KR -- K/ Rratiois in

Tabl e C-20 and what purpose it serves?
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Sorry. Just a second. Wat -- K-and-Rratio is
increased. So that's both the conductivity and
recharge are changed proportionally.

And what purpose does it serve?

Wl |, conductivity and recharge are related. It often
nmakes sense to test themin a related way because as
you increase recharge, in order to maintain flow -- or
heads within the groundwater table, usually you need to
nodi fy conductivity as well.

Do you agree that 'K is not really that domnant in
Table C-20 and that recharge is really the driving
factor?

|'ve indicated that, yes, we're well aware that the
nodel sensitivity does identify that recharge is
significant in terns of the nodel outputs with respect
to base flow

Now, |I'msure you or M. Jensen is aware that the SRK
nodel is already predicting a 10 to 20 percent
reduction in the base-flow contributions in seven out
of ten reaches assessed for Blairnore Creek and Col d
Creek? So you're aware of that? | nean, we can turn

up Table 3-6, if you want, but you're aware of that?

Yes, |'m awar e.

kay. So using this sensitivity analysis, using -- so
if we go to reduction -- reducing the -- the recharge
by 50 percent -- so this is the third-last |ine of
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Table G20, sensitivity 'R reduced by 50 percent, it
takes -- using 50 percent |ess recharge takes that

10 to 20 percent reduction down another 33 percent,
correct, for the Gold Creek reaches?

No. That's -- that's incorrect. So this is a relative
percent difference that's identified in this table.

So what does that do -- so, for instance, on GC13, it's
36 percent; GC09, 33 percent; GC04, 34 percent; what
does that nmean in terns of -- what effect, then, does
it have on the base flow contributions in seven out of
the ten reaches assessed?

Wll, as | said, | think what's significant about this

information is it shows a -- the simlar effect if
recharge -- sorry. |'mnot stating that very clearly,
but

The percent reduction base flow from pre-m ning
| evel s doesn't change significantly in the sense that
we see the sane change -- if recharge is increased
across the board and then we apply the -- the effect of
the project, we see a sane change in base flow as we do
in -- in the base case -- or our -- our -- the
simulation that we've presented here.
So we've | ooked at the MAP for the entire Blairnore
catchment is estimated at 179 mllinetres, and CGold
Creek is estimated at 77 -- 777 mllinmetres. And the

nodel , as we know, has used this average of 28 percent.
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W see -- we've |ooked at that Figure 3-5, which shows
that in some -- in the mddle reaches of Gold Creek,
the -- the recharge is greater than 55 percent of the

MAP. Can you tell me: How w Il this excess recharge
along the Gold Creek Valley influence the drawdown
extent calculated for the m ne devel opnent ?

Sorry. I'm-- I'"munclear in your reference to "excess
recharge".

Yeah. So how will this excess recharge along the Gold
Creek Valley -- so the nodel isn't using an average of
28 percent; it's -- it's actually show ng sonet hi ng
like 50 -- 55 percent of the MAP. How will this excess
recharge along the Gold Creek Valley influence the
drawdown extent cal cul ated for the m ne devel opnent?
Sorry. I'mnot -- I"'mstill not understandi ng your
question. | nean, the -- the --

Maybe -- maybe --

Are you saying --

Maybe this question will be easier for you. Do you
agree that this excess recharge along the Gold Creek
Valley will make the drawdown extent cal cul ated for the
m ne devel opnment smal |l er?

Yeah. |'mafraid I'munclear about what you're
referring to with "excess recharge”". So you're saying
that the -- the re -- you're inplying the recharge used

in the nodel was too large? |Is that --
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Well, the SRK nodel, as | understand it, used an
average of 28 percent; correct?

Correct, across the entire nodel area.

Right. So we know | ooking at the Figure 3-5 that, in
fact, in the mddle reaches of Gold Creek the nodel is,
in fact, using recharge of 55 percent of the MAP
correct? O didn't you understand that from--

Vell, we haven't cal cul ated what the average percent
MAP is for just the Gold Creek catchnent.

Ri ght.

| think that's what you're referring to; right? And
you're suggesting that it would appear that it's
probably | arger than 28 percent.

Vell, we know it is, Ms. Gainger. There's no question
about that, is there?

Vell, | -- without having done the calculations, I'm--
| would reserve ny opinion on that.

Vell, how -- how --

As | said, there are other areas where it's -- it's
lower, so if we look at the entire catchnent --

But that's not ny -- that's not ny question,

Ms. Grainger. |'mtalking about the Gold Creek Valley.
And | wouldn't think you'd have to do too nmuch in the
way of calculation. You just have to | ook at the
shadi ng and the colours, all of which are over

28 percent, all of which are over the average. So how
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woul d this excess recharge along the Gold Creek Vall ey
i nfl uence the drawdown extent cal cul ated for the m ne
devel opnent ?
And | guess the issue | have is the reference to
"excess recharge". The reality is the -- the recharge
that was applied was used to calibrate the nodel or
the -- you know, the nodel was calibrated on recharge
to produce the base flow that it observed on Cold
Cr eek.
Do you agree that the 55 percent recharge applied to
the -- of the MAP applied to the mddl e reaches of the
Gold Creek Valley wll nmake the drawdown extent
cal cul ated for the m ne devel opnment smaller?
Well, the -- the recharge was increased in certain
areas in order that the nodel was able to reproduce
wi thin an acceptabl e range the base flow that is
observed al ong Gold Creek.
kay. Let's turn up table -- just before we break for
lunch, let's turn up Table 3-6 at PDF page 250 of CR
Nunber 3.

So this is the -- this is the nonthly base-fl ow
reduction baseline to LTC

And, first of all, Ms. Gainger, perhaps you can
help me wwth this. Wat is the significance of the
shadi ng on Table 3-6?

Sure. The shadi ng was applied, in my understanding,
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just to highlight for each | ocation the highest period
of change.

So dark blue is the | owest change, and dark red is the
hi ghest change?

Sorry. That -- that's correct.

kay. And so if we |look, for instance, at --

MR SECORD: Maybe we can just pull up very
briefly, Zoom Master, PDF page 80 and hydrol ogy CR 4,
Figure 42. That's -- yeah.

MR SECORD: So we'll just -- we're just
going to touch on this very briefly, but this is

Figure 42, the water quality prediction nodel, and this
shows stations GC13, GCl0, GC4, and GC2 on Gold Creek
correct?

Correct, | see those there.

And do you know where GC09 is | ocated?

MR, HOUSTON: Sorry?
GC09.
M5. GRAI NCGER: M. Secord, I"'mjust trying to

find another figure that would show those | ocations for
you.

Sure.

So on CI AR 42, Consultant Report Nunber 3, PDF 184,
there's a figure, and it shows the Gold Creek stations
there. So you were looking for, | believe, GC09?

Yeah, GC09.
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Yeah. So it's at the top of the page there.
Just below GC -- GC -- just below GC --

13.
13; right?
Correct.

So if we could go back, then, to PDF 250.

So in this table, we see, for instance, for
Gold -- for Gold Creek, GC02, we see a 20 percent
reduction in May, a 19.3 reduction in June, an
18.6 reduction in July, a 17.9 reduction in August, and
a 17.4 reduction in Septenber for that reach; correct?
Yes, that's what's included in that table.
And this is basic -- this is, again, what the nodel has
generated for essentially the reductions to the base
flow or Gold Creek as a result of the m ning operation;
correct?
Correct, at the time of long-termclosure, yes.
Right. And we've already heard from M. Houston that
in the nonths of Septenber and Cctober sone reaches of
&old Creek have run dry on the surface. You heard him
say that earlier today and yesterday; correct?
Correct.
And then so if we | ook at Septenber, if we | ook at the
reaches, GC13, 9, 4, 2, and 1, we see reductions of
11 percent -- 11.1, 11.5, 8.6, 17.4, and 6 point --

6.0 percent during those times of low flow, correct?
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That's the base-flow reduction at that tine; correct.
Right. So then |ooking at your Table D20, if you
reduce recharge by 50 percent, do you agree that it
will take these nonthly base-flow nunbers -- it wll
reduce them down anot her 33 percent?

So maybe | can help you. Putting it another way
SRK is already using 28 percent of the mean annual
precipitation for annual recharge. |If you take the
28 percent down by 50 percent to a 14 percent annual
recharge, that then would result in a 36 percent to
33 percent reduction in the base flowin Gold Creek.
So, M. Secord, ny understanding of the data is that
recharge was reduced by 50 percent, that across the
board -- and | -- it results in a reduction of
30 percent to these nunbers or 35 as stated in the
t abl e.
Okay. Well, let's go back to the table. This is G2
at PDF 295 at the bottom And what are you referring
to?

You're on nmute. You're on nute.
Sorry. |If you change only recharge and reduce it by
50 percent, then you're applying those nunbers, yes.
What nunbers?
The 30 -- the -- the nunbers for GC13 of 36 percent,
percent, and so on.

Ckay.

| f

0

33
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MR SECORD: M. Chair, this would be a

good tinme to break for our lunch if that's agreeable.

THE CHAI R: Yeah. That's fine.
little after 12. We'll resune at 1 PM

MR, SECORD: Thank you.

THE CHAI R Thank you.

So it's a

PROCEEDI NGS ADJOURNED UNTIL 1: 00 PM
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Proceedi ngs Taken via Renote Video

Novenber 17, 2020
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Heari ng Conm ssi oner
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Counsel
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E. Arruda AER St af f
D. Canpbel | AER St af f
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Dr ummond For Governnent of Canada

McHugh

@ul amhusei n For Municipality of Crowsnest
Pass

Ni ven, QC For MD of Ranchl and No. 66

Bar at a

Nijjer (Student-at-Law)

MG I livray For Town of Pincher Creek

Yewchuk For Canadi an Par ks and
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Mount ai n G oup, Berdi na Farns
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For Crowsnest Conservation

Soci ety

For Livingstone Landowners
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R Canpbel | For Coal Associ ation of Canada
(No Counsel) For Alistair Des Muulins

(No Counsel) For David McIntyre

(No Counsel) For Fred Bradl ey

(No Counsel) For Gail Des Moulins

(No Counsel) For Ken Allred

(Not Present)

(No Counsel) For Monica Field

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

C. Longacre CSR(A) Oficial Court Reporter

( PROCEEDI NGS COMVENCED AT 12:59 PM
THE CHAI R Ckay. Wl cone back, everyone.

M. Secord, whenever you're ready, you can resune.

MR. | GNASI AK: He's just taking his dogs out,
M. Chair.
THE CHAI R | see that.
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MR. SECORD: | had to get rid of the dogs.
Sorry, sir.

THE CHAI R No worri es.

MR SECORD: | have to say it's one of the

beauti es of doing a Zoom hearing. You know, | -- |

have to say, |'mbecomng a fan. | never thought |

woul d say that, but

GARY HOUSTON, DANE MCCOY, M KE YOUL, M KE BARTLETT,

CORY BETTLES, DAVI D DEFOREST, SOREN JENSEN,

MARTI N DAVI ES, LEIF BURGE, DAN BEWL.EY, Previously

Af firnmed

STEPHEN DAY, NANCY GRAI NGER, Previously Sworn

M. Secord Cross-exani nes Benga Mning Limted

MR. SECORD: I n any event, panel, if | --

if we could go to M. Houston's evidence about -- |

guess maybe we could pull up Exhibit CR 3, PDF

page 250.

MR SECORD: Zoom Host, are you with us?
Thank you so nuch.

MR, SECORD: So, M. Houston, you nentioned

earlier that one of the reaches of Gold Creek had

essentially conpletely dried out in Septenber of 2016.

And with reference to what the nodel predicts to be the

nmont hly base-fl ow reduction baseline to LTC, can you

tell nme, inrelation to what of these river reaches or

stations, that dry stretch was |ocated nearest to, if
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you coul d?

MR. BETTLES: M. Secord, it's Cory Bettles.
"1l respond to your -- your question.

The -- the -- the -- there's two | ocations near
the town of -- the old historic town of Lille. The one

that's docunented is kind of right in the vicinity of
the -- of the historic coal waste pile, kind of just
upstream of Mrin Creek tributary. And then there's a
second one that is about -- about a kilonetre just
upstream of that as well that goes -- that -- that does
go subsurface as well. And then nore recently, as of
this -- the last -- | don't know -- several nonths,

we' ve actually docunented a third |location that does go
to ground and is fully disconnected up near the -- the
Gold Creek tributary GCT10 and 11.

Okay. So would that be -- so would that be between GC9

and C10?

M. Chair, are you -- sorry. M. Secord, are you
referring to near the town of Lille, the -- the first
two exanples | -- | shared?

So basically, M. Bettles, what | wanted to know is
these reaches that M. Houston had indicated that had
al ready dried up, which would -- which would be the
nearest GC stations that we see on Table 3-6?

kay. Let nme just -- I'mtrying to find a map to go

wth that that --
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Yeah. W --
-- can be pulled up at the sanme tine.
Yeah. W had that map.
Can we -- can you -- can you share the map, and | can
tell you which ones? That would be better to show you
off -- | can point on the map exactly which -- that has
the -- | just don't have that up in here.
Ms. Grainger, | think, had the page nunber.
M5. GRAI NCER: Yes. It's PDF page 184.
MR. BETTLES: Yes, please. Can we go to
184, please? And can we scroll down a little bit,
pl ease? Thank you.

So if you -- if you look at the map, if you see
there is a -- a "GC2".
Yeah. That would be Lille.
Yeah. That is -- that is --
That woul d be near Lille.
Yeah, exactly.

So the -- the first exanple | provided you, that
IS -- that is the docunented | ocation where we've
identified it going to ground.
And is -- is -- is that the -- is that the one you just
found this year?
No, not -- that is not. This is the one we -- that
represents the photos from Septenber of 2016.
Ckay.
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And then there is another |ocation about a kilonetre
upstream of GC02, so quite close in proximty, but just
upstreamof GC02 in that -- in that -- in that area
that does go to ground as well.

And then the one fromthis year that we have
| ocated i s upstream above Caudron Creek near -- it's in
the vicinity of GC09, but it'll be alittle bit further
upstream | believe, of GC09.
kay. So back to -- back to Table 3-6. So if we | ook
at -- if we ook at G302, in Septenber of -- in
Sept enber, the nodel -- the nonthly base-flow reduction
baseline to long-termclosure shows a 17.4 percent
reduction in the base flow at Gold Creek at that
station; correct, Ms. G ainger?
MS. GRAI NGER Yes, that's correct.
And this, of course, as we know, is based on SRK using
an average of 28 percent of the MAP for recharge. And
so based on our discussion just before lunch, using the
sensitivity analysis, if you apply a 33 percent
decrease on top of that, then you would see a --
basically a reduced flow of 24 percent at GC02 based on
the Table G -- C 20, "Sensitivity Analysis"; correct?
| think it is inportant to understand that the nodel is
devel oped and calibrated, and then the sensitivity
analysis is conpleted. And the sensitivity analysis is

conpl eted by just changing one or two paraneters as
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have been described in the nodelling report. So the
nodel is technically not calibrated at that point to
fully represent the systemw th that kind of recharge.
So it's a guide. It gives us -- the value of the
sensitivity analysis is it helps us to understand which
paraneters do have a significant influence on the nodel
output. So certainly recharge, we understand,
definitely has an effect on the nodel predictions.
However, we can't strictly take those nunbers and
then just apply them because to recalibrate the nodel
and have it represent the hydraulic heads and the
base-fl ow neasurenents that were observed within the
project area, we would have to change ot her paraneters
as well in the nodel.
Vell, | think you're -- | don't think you're right,
Ms. Grainger. |If we could go back to Table C- 20,
PDF page 295. And | think you' ve already given this
evidence. Let's just go to the bottom
So we have there GC02, which -- where we know --
where we al ready know that in 2016, that stretch of the
Gold Creek had run dry, as we've seen in the
phot ographs. So what this table shows that by -- by
changi ng the nodel, which SRK used a 28 percent average
annual recharge nunber, by reducing that to 14 percent,
which Dr. Fennell says may still be too high, we see

that for G002, there will be a 33 percent reduction in
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the flow at GC02. That's what it's -- that's what it
states in the third line fromthe bottomin Table C 20;
correct?

MR HOUSTON: M. Secord, M. Chair,

Ms. Grainger has been pretty clear here as the

expert --

| -- 1 --

-- related to these tables.

MR, SECORD: You know, | think, M. Chair,

|'mgoing to ask for a ruling that Ms. G ainger answer

the -- answer the question.

MR, HOUSTON: And |'mjust going to point
out she --

MR, SECOCRD: l'm --

MR, HOUSTON: -- already has, M. --

THE CHAI R M. Houst on.

MR, HOUSTON: Yes. (Ckay.

THE CHAI R: Let Ms. Grainger answer, and

if you want to suppl enent, you may.

M5. GRAI NCGER: | believe your question,

M. Secord, was that the -- the reduction of recharge
by 50 percent when we only change that value in the
nodel results in a 33 percent reduction of base flow at
GC02.

VR, SECCRD: So --

My caution on applying that directly was that -- just
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to highlight that you are only changi ng one
characteristic of a calibrated nodel which then renders
t he nodel no | onger cali brated.
Sure. And | guess we can tal k about whether the nodel
was properly calibrated, and that's, you know,
sonet hi ng obviously that Dr. Fennell will speak to.

But in ternms of the actual reduction when we
| ook -- turn to Table 3-6 for GC02, you woul d agree
with nme that by reducing the annual recharge from
28 percent to 14 percent, that would result, then, in a

reduced flow at G002, in Septenber, of 24 percent;

correct?
That's -- that's not the intention of -- | think we're
extending this analysis beyond its -- its useful

purpose. So it highlights that certainly recharge is

a -- asignificant paraneter in the nodel and does
result in changes to base flow | think to take this
nunber and apply it to that table is incorrect.

That's what Table D-20 is doing, is it not? It's
applying the -- it's applying that sensitivity analysis
to all of the stations in the Gold Creek -- along

Gold Creek that are listed there, correct, such as
GC02?

It's conparing the nodel output at each of these

| ocations and calculating a relative percent difference

in order that we can understand what the effect is of
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changi ng these paraneters by the anounts indicated.
That is the intent of this table.
Right. Al right.
MR SECORD: So if we could then turn up
Dr. Fennell's errata sheet, Cl AR Nunber 844. And if
you could scroll down to Point Nunber 3.
MR SECORD: So, Ms. Grainger, Dr. Fennell
wote in his report -- and |'mjust going to read the
first sentence so we don't have to junp back and forth,
but this is at PDF page 78 of the Coalition evidence.
And he wites: (as read)
The SRK groundwat er nunerical nodel projects
t hat drawdown effects will be limted to
within 400 netres of the mne pit extent,
Figure 3, left image.
And then this is the errata. He goes on to say:
(as read)
This is a difficult conclusion to align wth,
considering the concerns related to the nodel
configuration and results of enpirical
formul a cal cul ati ons indicating inpact
di stances anywhere from about 860 netres up
to 1,880 netres over a 50-year tine span
using a k-value consistent with the geonetric
mean readings reported for the Mst Muntain

Formation; i.e., 1.1 tinmes 10-7M S.
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So he then says: (as read)

To correct for the expected increase in

hydraul i c conductivity follow ng the renoval

of 430 netres of overlying nmountain, a value

of 3.1 tines 10-7M S was cal cul ated using the

depth rel ationship enpl oyed by SRK at page

38, along with an effective porosity of 5

percent to enulate fracture porosity and

40 metres of sustained drawdown from the m ne

pit.
So Dr. Fennell estimates -- estinmates of the extent of
the drawdown fromthe pit boundary using anal ytica
equations indicate a nuch |arger area of influence up
to 1,880 netres over 50 years. How do you explain this
di screpancy fromthe 400 netres projected by the SRK
groundwat er nodel ?
MR. HOUSTON: M. Chair, it seens to ne that
Dr. Fennell should be speaking to his work. | --
don't -- | don't understand why we're being asked to
speak to Dr. Fennell's evidence here.
| guess ny question, Ms. Grainger, is: Wiy is only
400 netres being projected by the SRK groundwat er
nodel , whereas Dr. Fennell suggests that the inpact
di stances could be anywhere from 860 to 1,880 netres?
And | guess as a further question: Have you | ooked at

this issue? | think in his initial report -- in his
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initial report, | think he used the figure 1,500
metres, and |I'mjust wondering whet her you've exam ned
this at all?

Again, M. Chairman, | don't think it's up to us to

di scuss Dr. Fennell's findings. That -- that should be
sonet hi ng he defends when he's giving his own direct
evidence. |It's difficult for us to understand exactly
what he's done and why he's done it.

Yeah. Well, M. Houston, are you a hydrogeol ogi st?

No. I'm-- 1"m-- |I"mthe policy --

So -- so --

-- witness. Yeah. So I'm-- |I'm--

Sol -- sol --

"' m saying --

So | --

| don't think we should be -- yeah. | don't think we

shoul d be defending Dr. Fennell's calculations. That's

all.
No. No.
MR. | GNASI AK: M. Chair, | think the

question can be rephrased to ask Ms. Grai nger about her
work in this area, but | would agree that asking her to
interpret why Dr. Fennell's done sonmething is -- it's
not sonet hi ng she shoul d be expected to testify to.

THE CHAI R kay. M. Secord?

MR. SECORD: Ri ght .
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Q MR SECORD: Wll, in M. -- in

Dr. Fennell's initial report, he indicated that he
t hought there would be an inpact distance of
anywhere -- of up to 1,500 nmetres. He's since
suggested that.

Ms. Grainger, have you done any work in this area
to determ ne whether this 400 netres projected by SRK

inits nodel nmay be understated?

MS. GRAI NGER: Wll, I don't -- excuse ne. |
don't believe it's understated. | -- | believe it's
the right order of magnitude, and the -- the reason

that | think sonme interpretations m ght expect a |arger
area drawdown is a -- a sinple calculation which | ooks
at, essentially, a flat-line structure. And so
drawdown propagates that outwards, kind of |ike a dish
or a bow, if youwll, in a very sinplistic way.

What we have to renenber is that the structure of
the units that we have has essentially tilted that on
an angle at the project site, and therefore, the
drawdown extends over a nmuch smaller area than it would
if it was in a -- a flatter setting, let's say.

And | have seen this in ny experience working at
prairie coal mnes as conpared to nountain coal m nes.
So we do see |arger drawdown cones associated with
prairie coal mnes, where they have flatter structure

of the geology. In nountain coal mnes, the drawdown

Dicta Court Reporting Inc.
403-531-0590




3553

© 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

is usually nmuch tighter and doesn't extend as far.

And why does the tilt cause the area of inpact to be

| ess?

Because of the contrast in conductivities. You' ve got
different units one on top of another, and they al
have different conductivities. Sone are higher, and
sone are lower. But the net result is that it's
difficult for the -- or for the drawdown to transmt
fromone unit to the next. As soon as it encounters a
unit of |lower perneability, it transmts nuch nore
slowy.

So the result is that the drawdown extends
laterally within a unit, and because of the structure,
as I've indicated, that's tilted on an angl e that
extends within the bed that is on an angle, and so in a
map view, that's a very small distance.

And what angle is it tilted at in this case?

|1l have to | ook up that nunber, if you require that.
But we've shown it on our cross-sections in Consultant
Report Nunber 3. | can refer to those.

And what about the faults of the fractures? How do
they affect the projected distance in this tilted

envi ronnent ?

Yeah. So Cl AR 42, Consultant Report Nunber 3, there's
a series of cross-sections starting on PDF 79.

Yeah. Sorry. W may have -- | don't know if we
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can rotate it. But that shows -- | believe there's a
vertical exaggeration applied to the figure so the dip
of the units can't be directly neasured, but it does
illustrate the di pping nature of the bedrock units, and
then there's a fault also illustrated on this feature,
on this cross-section.
And where is the fault indicated?
So you can see -- if you follow the Seam Nunber 4 shown
in red, and you can actually see the displacenent on
Seam Nunber 4. If you followit fromthe |eft-hand
side, you can see that it -- it -- it goes up towards a
fault; it term nates because the fault has then
di spl aced both sides of the -- the fault block. So the
side -- the rocks on the |eft-hand side have been noved
upwards relative to the rocks on the left-hand side --
or the right-hand side, sorry, to the east.
All right. Let's turn to PDF page 194, Table 2-5 of CR
3. And we'll take a | ook at sone of these hydro --
hydraul i ¢ conductivity values that you were talking
about a nonent ago.

Just could we go back to that figure that you were
just looking at for a mnute?

Ms. Grainger, does that show west-to-east faults?
Those faults would -- the strike of the fault is
nort h-sout h.

Okay. Al right. Back to PDF page 194. So would you
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agree that nost of the hydraulic conductivity k-val ues
used to constrain the groundwater nodel have focused on
coal - bearing rocks?

Yes, that's correct. W've stated that nost of our
testing focused on the coal - bearing rocks.

And this | eaves many of the other formations, including
t hose bel ow the m ne footprint, as unknown or
unassessed?

They' re not conpl etely unassessed, but there's |imted
data for the other units. Part of the reason we
focused on the coal -bearing -- or the coal seans
thensel ves is 'cause frequently they are the nore
permeabl e units within the sequence.

And what is a "slug test type"?

A "slug test" is a test that's conpleted in a
nmonitoring well where you create an instantaneous

di spl acenent of the water |evel, and then you neasure
the water level as it responds within that well, and
then there are anal yses that you conduct to -- you
anal yze that data to give you an assessnent of the
conductivity. So it's measuring horizontal
conductivity.

Al right. So if we go to page PDF 209, the first
bullet of CR 3. And this is under "Mdel Properties"
at the bottom-- sorry. The first bullet on page --

yeah, the first bullet on page 209. So it tal ks about:
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(as read)
Hydraul i ¢ conductivities 'K in bedrock
paral l el to beddi ng range between 6 tines 10
tothe 10 to 1.7 times 10 to the -- to the
m nus 7.
Table 3-1. K-values are constant within
a given layer. This hydraulic testing
generally targeted coal seans. The 'K of
the host rock is not conpletely
characteri zed.
So does that go back to that earlier -- your earlier
remark that basically many of the other formations,
i ncluding those below the mne footprint, are basically

unknown or unassessed for the nost part?

A W have less data on them The table that we were
| ooking at just before -- | don't know if we can return
to that, but there are packer tests in that table also,
and the packer tests are conpleted over |arger
intervals within the core holes. So | believe the
| ongest interval was 116 netres.

Q Yeah.

A And the nature of --
MR. SECORD: So we could scroll down, and,
Zoom Host, maybe you could just maybe reduce it to --
there we go.

Q MR SECORD: So we see the packer tests in
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RGSC- 004, for instance?
M5. GRAI NGER Correct, and then -- and then
further down.

So they just show the interval that was
essentially used for the test, so the top and the
bottom And so they're over larger intervals. So
al t hough they reference the coal seam they al so
include significant portions of the other units. So
it's not perfect, but it does nean that substantially
| arger portions of the material were tested than just
t he coal seans thensel ves.

And the nature of these tests is that we get a
response fromthe nost conductive unit that is tested.
So the lower perneability units would not essentially
respond because they're too slowwithin the scale of
the test. So these tend to give us a higher rather
than a | ower bound on the conductivity of the material
that's tested.

Looking at that first bullet from PDF page 209. \Wat
Is the host rock? What does it consist of in the
project area?

So the M st Muntain Formation, which is the main unit,
it's a -- a sequence of sandstone, nudstone, siltstone,
shal e, and then coal.

kay. So regardless, k-values are given to the various

ni ne | ayers of the groundwater nodel
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So if we could turn to PDF page 211 of CR
Nunmber 3.

So you'll see here you' ve got the |inear recharge
that woul d be the baseline nodel conditions; is that
right?

These are the calibrated conductivity values that were
used in the nodel. So they reflect, after calibration,
what the conductivities are in each of the units.

And the one below is the exponential recharge; correct?
That's correct.

So regardless, as | say, k-values are given to the
various nine layers in the SRK groundwater nodel. How
can the JRP be confident that the nodel is accurately
reflecting the transm ssive capabilities of the rocks
when there is little local information to describe the
host rocks?

VWll, as |I've indicated, the conductivity not -- test
results not only cone fromdiscrete testing of the coa
seans thenselves but also fromthese |onger intervals
of testing. Conductivities would ve been entered into
the nodel, and then it was calibrated such that the
nodel mat ches the hydraulic head observations that we
have in the nonitoring wells and the vibrating wire

pi ezoneters as well as the base-fl ow neasurenents.

So can you -- let's just take a | ook at Table 3-1, the

“Calibrated Hydraulic Conductivity Value by Model
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Layer". How were these first three nunbers sel ected
for K1, K2, and K3?

So there's a process of calibration, which is described
in the nodel report. So there's a systematic way in
whi ch the values are nodified. So there would' ve been
sonme val ues close to these, presumably, that was input
into the nodel initially, and then they would do a
series of iterations of runs. So if we go to page 216
in the PDF, it describes the nodel calibration process.
Let's go to --

Does that answer your question?

No.
MR, SECORD: Let's go to page 209. And if
Wwe -- can you -- can you nmake it -- there we go. Keep

going. Yes. This is the -- at the bottom of the page.
MR  SECORD: It says here: (as read)
Table 3-1 and Figure 3.3 present the site 'K
data together with calibrated nodel k-val ues.
Note that the values for the fractured
bedrock incorporate the hydraulic barrier
effects of the thrust faults in the K2 val ue
whi ch ot herwi se would be simlar to KI.
So if we go back to Table 3-1 on PDF -- on PDF 211, is
this saying, then, that for the first layer, the K2
value woul d be simlar to K1 but for the hydraulic

barrier effects of the thrust faults? Is that -- is
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that correct?
M5. GRAI NGER: Yes. There's a -- generally
about a half order of magnitude difference between Kl
and K2; the | ower one being in the east-west direction;
t he hi gher conductivity being in the north-south
direction.
Ckay. And so if we go back to Table -- to Table 2-5 at
PDF page 194, we see the -- we see various k-val ues
cal cul ated for various nonitoring wells; correct?
Correct. These are the site data that was determ ned,
yes, fromthe slug tests and the packer tests.
Right. So are nunbers fromthe actual summary of the
"K' tests -- do they find thenselves -- do -- are they
all ocated in sone fashion to the figure on PDF page 2117
So -- yes. As -- so there's several -- that's --
essentially what's described on 209 is there's a -- a
set of assunptions that were used to order the
variations in -- in conductivity. So one of them
was -- as we've tal ked about, the K1 and K2 vary by
about a half order of magnitude, and those are both
hi gher than K3, so that's consistent within each | ayer
You can see that there's -- typically K3 is two orders
of magni tude | ower than K2, and then there's a half
order of magnitude difference between KL and K2.

In addition, as was outlined on page 209, it talks

about conductivity decreasing, and there's an -- an
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equation that was used to reduce it by depth.

Ckay.

So we go fromLayer 1 to Layer 2. Layer 2 has | ower
conductivity overall than Layer 1.

Ckay. So can you tell nme: Wiat was the justification
for selecting 2. 7E-07 for Layer 1 for K1? 1'd like to
just go over that first row and just understand what
was the rationale and -- you know, given the [imted
nunber of 'K tests that we see, you know, in that
summary of 'K tests -- and there really aren't very
many nonitoring well tests. Mst of themare in coal

" mjust wondering: What was the -- you know, why was
t hat nunber selected? Wat was the rationale? Wat's
the backup? 1|s there averaging? |'mjust trying to
under stand how you -- obviously you didn't do this, but
how did SRK pick these first three nunbers for Layer 1?
So these are not the nunmbers they woul d' ve picked. So,
for exanple, they would' ve, as | described, set up
initial values on that basis of using the relationships
between K1 and K2 and K3 and the different |ayers.

They woul d' ve input those into the nodel and run the
nodel, and then they woul d' ve began a systematic
process through calibration of varying certain
paraneters at a tinme in order to replicate the
hydraul i c head neasurenents at all of the -- the

nmonitoring wells and the vibrating wire piezoneters,
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and then also to replicate, as best as they could have
t he nodel do, the base-flow observati ons.

Soit's -- it's an iterative and | engthy process,
and the values that we see here is the final calibrated
model -- in this case for the |linear recharge
scenario -- that best fits all of the data that we
have, the hydraulic heads and the base-fl ow
measur ement s.

So the first layer is 40 nmetres, correct --
That's correct.
-- each of these --

And if we |ook at Table 2-5, the summary of 'K
tests that's on page -- there we go. So if we | ook
here at the screened intervals, would | -- would it be
correct that Monitoring Well 15-12-7 would be in that
first layer?

So these are not applied in that nmanner. W can talk
about surficial deposits, the first one, because the
surficial deposits are not explicitly included into the
nodel. But it's not a matter of taking by depth the
physi cal nmeasurenents and then applying themto

the |l ayer that corresponds to that depth. The

full data set was |ooked at on a -- a -- a
conductivity-versus-depth basis, and that was the

rel ationship that was then applied to the nodel.

Well, Table 2-5 is the full data set. This is the

Dicta Court Reporting Inc.
403-531-0590




3563

© 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

summary of 'K tests that were conducted for the nodel;
correct?

This is the conductivity tests that were conpleted as
part of the study.

This is all of then? This is all of the 'K tests that
were performed for the purpose of SRK constructing its
nodel ?

Vell, that were -- yes, it's all of the available
conductivity data.

Right. And so for the first layer, as | look at this,
the only data that you have for the first |ayer of the
nodel would be the first four well |ID nunbers here?
Once you get into the Mst Muntain Formation, you're
bel ow -- 40 netres bel ow ground surface; correct?
Sorry. It -- it varies depending on |location. W can
see -- oh, sorry. MAM406-32, for exanple, is in the

M st Mouuntain Formation and is at a depth that's
shal | ower than 40 netres.

Sure. But there's not alot inthat first 40-netre --

that first 40-netre interval. So, again, |'mjust
trying to understand. Wen | | ook at these 'K nunbers
in Table 2-5, | just don't see how you get fromthose

nunbers to Table 3-1 and these calibrated hydraulic
conductivity values for the first layer. That's,
guess -- just wondering whether you can help ne with

that, if there's any correlation between what was
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actually recorded and what SRK used in its nodel ?

Vell, | would say that all of this infornmation was
used, and it was pooled. [It's just not used directly
as in, W measured this value, at this depth, at this

| ocation, and so, therefore, it's directly applied into
the nodel in -- in the sane manner. |It's -- it's
pooled -- there was a -- an interpretation nmade of
depth relationship to conductivity, and that's what was
applied into the nodel. So the -- resulting -- | think
I f you review these conductivity results wth those
that were applied in the nodel, the ranges are

consi stent.

If we could turn up, please, PDF page 55 of CR 3.

Just while we're pulling that up, M. G ainger,
just one question about the nodel. Benga's renoving
the coal, so how are the k-values in the coal relevant
to the nodel ?

Wuld you like ne to answer that question right away,
M. Secord?

Sure. Sure.

Sure. So the -- | nean, the pit is being advanced into
the coal, and so, therefore, those units are the ones
that we are nost interested in because that is where
the pit is being devel oped and -- and where drawdown is
bei ng propagated from

Okay. If we could scroll down, please, to the second
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par agraph under "Assessnent Results". So this
par agraph starts: (as read)
G oundwater residence tine, travel tine to
the creeks fromthe LTC scenario is predicted
to be nostly greater than ten years.
Then the part that I"'minterested is in the next
sentence: (as read)
The groundwater nodelled with the | ongest
residence tine, greater than 50 years, is
close to the topographic highs, and the
shortest, less than 20 years, are close to
the topographic | ows.
And in terns of the -- you understand what the "LTC
definition is, Ms. Gainger?
“Long-term cl osure", yes.
Right. 1It's representing the conpleted open pit wth
in-pit backfilling, saturated rock fill, and open-pit
| ake, and a reclained surface water nmanagenent systenf
Correct.
That's the -- yeah.
If we could please turn up PDF page 112 of CR
Number 3. And this is the Table 5.3-9, "Predicted
G oundwater Travel Tine to Creek Discharge for LTC'.
And if we go to the | egend below, there is a heading
“Mean Lifetinme Expectancy Per Year"; correct,

Ms. Grainger?
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That's correct.

And the green is the 50 to 100, and then we have a line
green at 20 to 50, and yellow from 10 to 207

That's correct.

Coul d you pl ease explain what is neant -- what is neant
by "nmean |ife expectancy" using your term nology or

M Il enniums term nol ogy?

Vell, the travel tinme represents the tinme it would take
for water at the location that's shown -- groundwater
at the location that it's shown to mgrate to the
nearest creek follow ng the groundwater flow pathways.
So obviously closer to the creeks, travel tine is
short, and as we get nore distant fromthe creeks, then
travel time is nmuch | onger.

Okay. So the residence tine or nmean |ife expectancy,

to use your term nology, that's one and the sane?

Yeah. | just -- you referred to it as the "travel
time", but
Okay. So maybe I'Il just use that, then. The travel

time of groundwater is stated as being in excess of

50 years over nost of the nodel domain represented by

t he turquoi se col our?

MR, SECCRD: So we go -- maybe we can
reduce that to -- maybe to 50 percent. Let's reduce it
to 50 percent. There we go. Maybe even 20 -- yeah.

Per f ect .
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MR. SECORD: So woul d you agree that the
travel time of groundwater is stated as being in excess
of 50 years over nost of the nodel domain represented
by the turquoi se col our?

| believe that's what we read just before in the -- in
t he paragraph previously, correct.

And with values of |less than 20 years in the valley
bot t ons?

Yeah, the --

That would be -- that -- that would be represented by
t he yel |l ow col our?

Yes, the yellow col our would represent 10- to 20-year
travel tine.

Right. So less than 20 would be the yellow, right?

O red, yes.

Right. Ckay.

Now, the ponds on the east side of the mne
footprint, the NESP and the ESP near Fran G | mar and
the SESP | ocated south of Fran Gl mar and, | guess, to
the west of the Donkersgoeds, are |located in sone of
the areas where transit tinmes are listed as zero to
ten years; is that correct?

Yes, | think that's correct.
And so is it going to be -- are we talking zero years
Oor one year oOr nine years or

Well, it's -- it's arange. So obviously if it's, you
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know, in the red zone but close to the yell ow boundary,
then it would be closer to ten years. And if it's
closer to the creek, thenit's -- it's sone nunber | ess
than that, but it's a range within that area, and it --
it varies linearly; right? So ...
So where the travel tines are listed as zero to ten
years, does that |lead to concerns that seepage of
contamnants to Gold Creek wll occur?
Vell, | believe we were tal king about the sedinentation
ponds whi ch we've tal ked about this norning in that
there aren't any concerns with respect to the water
quality fromthe sedi nentation ponds.
But these red areas enconpass nore than the NESP, ESPs,
and SESPs: correct? These red areas are far nore --
cover far nore territory than those structures?
MR, HOUSTON: M. Chair, can we just take a
m nute to have a di scussi on here?

Apol ogi es, M. Secord. Could you repeat the
question -- the last question?
kay. We can see inthe -- in this figure the areas
where the travel times are zero to ten years. The
areas that are sitting inred, let's say in the area
where the ESP and SESP were |ocated, is the -- is the
travel time zero years, or is it ten years?
M5. GRAI NGER: It's somewhere between those

two values. So, | nmean, the -- this map i s not
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I ntended to show precisely at every |ocation what the
travel time is. |It's intended to give an indication of
the areas where it is short, as you pointed out, and --
and other areas where it is nmuch | onger under the

| ong-term cl osure conditions.

kay. And where you have these travel tines |isted as
zero to ten years, does that |ead to concerns that
seepage of contam nants to Gold Creek will occur from
the mne site area shaded with these short travel tine
[sic]?

Vell, it was part of the evaluation, so our assessnent
| ooked specifically at where there could be sources.
So, for exanple, the rock di sposal areas, which is the
section that we were reading frompreviously that you
quoted, that was specifically |ooking at concerns
related to the rock di sposal areas and where those are
| ocated and what the travel tine is fromthose areas
towards the creek. Wth respect to the sedinentation
ponds, there isn't a concern with respect to

contam nation, particularly under the |ong-termclosure
scenari o, SO ..

And this is the -- this is the long-termdi sposal --

the long-termcl osure scenario here in Figure 5. 3-9;

correct?
Yes.
This is showing -- this is showi ng what the travel
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times will be at long-termcl osure?

Correct. | think we should understand too -- and | --
| just | ooked, and | can't see it in the nodelling
report, but we've only produced this map for |long-term
cl osure, not under baseline conditions. But | would
expect quite a large portion of the areas, in fact,
unchanged between current conditions and the |long-term
cl osure.

kay. Now, do you agree that hydraulic conductivity
testing of nonitoring wells only provides an idea of
the transm ssive properties of the soil or rock in a
very smal|l area around the nonitoring well?

Yes, that's accurate.

Do you agree that the accuracy of k-values is very

i mportant when nodelling the effects of drawdown and
resi dence or travel tinmes?

Conductivity is certainly an inportant paraneter in a
nuneri cal nodel .

Do you agree that when | onger term punping tests are
conducted, the k-val ues obtained are often higher,
sonetimes by an order of nagnitude?

Yes. That presunes that you were able to conduct
punping tests. As we've seen, a |lot of the
conductivities in the rocks here at the site are --
are -- and low, and therefore, punping tests would just

be inmpractical, unfortunately.
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Is it correct that Benga did not do any punping tests
to better constrain the k-values used in the SRK
groundwat er nunerical nodel ?
There was one punping test that was conpleted froma
flow ng core hole that gave us sone information, but as
|'ve indicated in general, it was -- it was just not
simply possible to do punping tests in | ower
perneability rocks.
Was it attenpted? Did MIlenniumattenpt to do any
punp -- any other -- any other punping tests other than
the one that was done?
Since the application was submtted, we have undertaken
sonme limted punping tests, which don't change our --
our understanding of the conductivity of the materials
on the property in any substantive way.
Ckay. And was that data given to SRK?
No. This was work that was undertaken subsequent to
t he nodel being conpleted, but as | said, it -- it
doesn't change our interpretation of the conductivity
of the materials on the site.
Okay. So going back to PDF page 55 of CR Number 3, |
had read you the passage about travel tines being
greater than 50 years and | ess than 50 years. |It's the
next sentence | want to focus on: (as read)

Therefore, nost basal | eakage fromthe waste

rock dunps would reside in the groundwater
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systemfor a duration that substantially

exceeds the critical residence tine to

attenuate any sel eni um
Yes. | see that there.
What is the justification for this statenment given that
no transport and fate nodelling was done?
The justification was based on observations fromthe
site. W collected data at water that was emanati ng
fromhistorical mning, like old rock piles and so on,
whi ch did not contain elevated concentrations of
selenium and frominformation fromother sites. So
that's summarized in the preceding text.
And how does this statenent in this sentence apply to
ot her constituents, such as arsenic, chromum nercury,
or cobalt that m ght be nobilized?
Well, in general, | nmean, fundanentally, those weren't
specifically | ooked at within the assessnent, as there
weren't concerns identified with those paraneters
specifically, but netals frequently do absorb -- absorb
to particles during transport and can be attenuated in
a very general sense.
Now, Benga indicates that the dom nant pat hways for
groundwater flowin the project area are faults and
fractures in the rock; correct?
Correct. That is our understanding.

What work did Benga do to map or better understand
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these inportant features in the area of the proposed
m ne as well as areas beneath the solid and liquid
wast e managenent areas?

So we | ooked this nmorning at the significant thrust
faults that have been mapped at the project site.

W' ve also talked this norning in regards to additiona
work that woul d be done in specific areas as needed in
order to better characterize the underlying rock.

Did Benga do any |ineanent mapping, fracture

orientation assessnents, or borehol e televiewer

surveys?

MR, HOUSTON: Just give us a mnute,

M. Chair. We'll -- we'll

MS. GRAI NGER: M. Secord, to the best of ny

know edge, those anal yses were not conpleted at this
tinme.

Di d Benga do any punping tests and nonitoring of
bedrock wells to determine if there was evi dence of
hydraul i c connectivity between the areas where the
waste solids and liquids will be stored, and | ocal
wat er features?

So as | nentioned just previously, there was one
punpi ng test that was conpl eted; however, it was not
for that purpose.

So why not, then?

Well, | think, as we've tal ked about al so, the
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conductivities are generally |Iow, and punping tests
are -- are not practical in rocks that have these | ower
conductivities.

Okay. So Benga indicates that if faults are
encountered that present a risk as acting as pat hways
for groundwater flow and contam nant novenent, the
mtigation will be to seal themoff. Do you agree that
visual identification of faults in the m ne workings
w Il not likely be possible due to the obscuring by
residual fines and rock fragments?

M. Secord, |1'd have to | ook up the reference, but
there is a -- a response to a -- an information request
where we did provide sone additional informtion that
di scussed geophysi cal techni ques and overhead i magi ng
techni ques and ot her approaches to identify and map the
orientations of fractures at the site in -- in areas
such as the mne specifically and al so at the rock

di sposal areas.

So simlarly, do you agree that on the outside of the
m ne footprint, rock dunps and water nmanagenent ponds
wi Il be established in areas covered by soil, also

obscuring any faults present?

MR, HOUSTON: Maybe | coul d take that one,
M. Secord --
Sur e.

-- if you don't mnd
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And take -- and take -- take the one before as well,
M . Houston.
Sure. Sure. Sure. So before we develop the ex-pit

rock dunps, we're going to strip all of the topsoil and

the trees, and -- and we will do additi onal

i nvestigation to, as -- as Ms. Gainger pointed out, to
nore -- nore precisely map out any -- any fault
structures in -- underneath those areas. So that --

that work will all be done as part of the mne

devel opnent .

So back to Ms. Grainger. Do you agree that the

pl acenent of any nonitoring well could very well mss

t hese obscured features?

MS. GRAI NGER: Well, that is part of the

intent of doing the analysis and it woul d be considered
in the nonitoring well placenent. W' ve also talked in
some of our IR responses about sone of the different
approaches we can use during nonitoring well
installation in order to identify fracture zones within
a -- a borehole and target those for nonitoring.
How wi | | Benga ensure that all faults and fractures are
identified and nonitored accordingly so that no

contam nants bypass the surveillance system and reach
Bl ai rmore and Gold Creeks?

Wll, I -- 1 -- 1 think it would be inpractical to

monitor all faults and fractures; however, the intent
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woul d be to nonitor downgradient i mediately in the
area of the rock disposal areas, for exanple, and to
collect information there at a representative nunber of
| ocations and al so to nonitor upstream of the
receptors. And, again, we've -- we've provided

addi tional detail and description of the nonitoring

pl ans.

Ckay. And in relation to the -- the ESP, what --

what -- what woul d be downgradi ent of the ESP? Were
woul d that nonitoring well go, Ms. G ainger?

| mght just need a mnute or two to pull up a map, if
that's all right.

|*'mthinking of Ms. G Ilnmar at her property enjoying the

water fromthe springs and Gol d Creek.

MR, HOUSTON: M. Secord, just to be clear,
the ESP is a settlenent -- sedinmentation pond, and
SO --

| understand that, but it's going to be aboveground.
|''mjust wondering what is --

Yes.

-- downgradient -- what is downgradi ent fromthe ESP?
That's the only question --

Yeah.

-- outstanding. | --

Yeah, | know.

| understand -- | understand you're saying,
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Everything's going to be wonderful; nothing's going to
be nmobilized. But | just want to know what
downgradient is, and we'll |eave that -- we'll |eave

t he debate over what mght be comng Ms. Gl mar's way
or the way of the fish for alittle later, when | talk
to your geochem st.

kay. | -- 1 -- 1 just wasn't sure that -- that you
were clear that that's a sedinentation pond that
doesn't have contact water in it. It's got water wth

hi gh sedi nent | oads.

MS. GRAI NGER: So on Cl AR 313, Addendum 11,
PDF page 311. [|'Ill just wait till that cones up, but
there -- there is a map that was provided, and it

illustrates |ocations of nonitoring wells. And there
are two, in fact, planned downgradi ent of the east
sedi nent pond.

What page is it? 3117

Yes, 311.

Maybe while the Zoom nmaster is getting Addendum 11,

pi cked out -- oh, he's there already. 311.
Yeah. |If you just scroll down a little bit further,
you can see "east sedinent pond". Yeah. A little too

far. Sorry. Just back up a little bit. Yeah. Now
we're right near the top of -- right of the figure.
So there is, in fact, an existing nonitoring well

in that area, and then there are two additional wells
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that are proposed.
So basically that's -- that is -- let ne just -- just
bear with me for a second.

So essentially the nonitoring wells -- the one M\
woul d be essentially directly above Fran Glmar's
property in the southwest of 30, and then MM-2 woul d
be basically on the north -- basically the northeast
corner of her property and the northwest corner of Vern

Emard' s property; correct?

"Il have to take your word on that. | -- yes.
MR, HOUSTON: | -- 1 can confirmthat,
M. Secord.

Ckay. Thank you.

Al right. So let's go to ny next question. |
had to scroll up

So I'"'mnot sure who, M. Houston, is best to
handl e this. Does Benga agree that sealing off faults
and fractures is a tricky activity? So that's the --
that's Part 1 of the question. And then the second
part is probably over to Ms. Gainger, which is: And
i f successful, can result in changes to | ocal
groundwater flow patterns? | suppose it may be a
hydr ogeol ogi cal question in its entirety in terns of,
you know, putting in grout curtains, you know, when you
t hi nk about, you know, sone of the efforts that have

pol luters -- that polluters have gone to to try and
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prevent contam nation from you know, mgrating off of
their properties. So maybe it's entirely to
Ms. Grainger.

Do you agree that sealing off faults and fractures
is atricky activity and, if successful, can result in
changes to | ocal groundwater flow patterns?

MR, HOUSTON: So maybe I'Il start, and
Ms. Grainger can add to that, M. Secord. W -- we

don't expect to find anything dramatic in these areas

that we're -- we're tal king about the -- the ex-pit
rock dunps, | think, are we not?
No.

Okay. Maybe | m sunderstood the question, then.
Yeah. So the -- the general -- the general question
was that: WII| Benga ensure that all faults and
fractures are identified and nonitored accordingly so
that no contam nants bypass the surveillance system and
reach Blairnore and Gold Creeks? GCkay? That was
the -- and then we have Ms. G ainger, who showed us
where there are a nunber of nonitoring wells.
Presumably those nonitoring wells, they were -- the two
new ones that were put in downgradient fromthe ESP
where -- to the north of where ny clients G| nmar and
Emard |ive were put there for a purpose.

So the question was: WII Benga ensure that al

faults and fractures are identified and nonitored
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accordingly so that no contam nants bypass the
survei |l l ance system and reach Bl airnore and CGol d
Creeks?

So |'massumng that you're going to | ook at those
nmonitoring wells, and if there are contamnants in
MAB-1 or MAB-2, you're going to do sonething about
that. O did you put themthere just for the -- just

because you could? | don't know. Wy did you put them
t here?
Sol -- again, | -- 1 think the -- the -- the rigour,

guess, that one would invest in sealing or otherw se
dealing wth faults and fractures would -- woul d depend
on the expected consequences associated with that.

So directly wwth respect to Ms. Glmar's property,

we're -- we're tal king about a sedi nentation pond and
the -- the opportunity for water in the sedinentation
pond to be -- well, it -- it won't be contact water.
And -- and so seepage of that water is a fairly benign
issue. So -- so | wouldn't expect to invest a | ot of
time and -- and noney in sealing off fractures.

Al t hough we would -- we would want to understand that
the pond is -- you know, and it's got a solid bottom on

it.
Wiy were these two nonitoring wells put in downgradient
fromthe ESP? What was the purpose of that, M.

G ai nger ?
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M5. GRAI NCER: | think they were identified

as low risk, but it also denonstrates that there isn't
an inpact to groundwater quality, so that is the intent
of this location. | can reference we have provided a
description of the groundwater nonitoring program and
response plan which would, you know -- in all cases of
groundwater nonitoring wells, we would be | ooking at
the groundwater quality data, conparing it against
thresholds, and in the event of a -- you know,

i ncreasing trends or values that exceed certain

t hreshol ds, there would be a response plan and actions
undertaken. So that's across the board regardl ess of

| ocation, but in this instance, the sedinentation
ponds, as have been described, are |low risk, but
proactively sonme nonitoring was identified in order to
denonstrate that there isn't an inpact to groundwater
quality in those areas.

Okay. Back to you, M. Houston, then. | think you
really thought that the sealing off of faults and

fractures would be, | guess, in areas around
the rock -- the rock pit areas? Do | understand that?
|s that where -- is that where they're really nore

concerned to seal off faults and fractures?
MR, HOUSTON: Certainly the nore -- nore
effort is required to investigate the -- the ground

underneath the rock dunps and to ensure ourselves, you
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know, that all the organic material's stripped off.
W're going to construct subdrains. W're going to do
a nunber of things to try to facilitate the extraction
of water that seeps through those rock dunps, which
woul d be contact water.

So if you are successful in sealing off faults and
fractures, can that result in changes to | ocal
groundwater flow patterns, Ms. G ainger?

M5. GRAI NCER: | think it would just depend

on the significance of the groundwater novenent that
was occurring along that fault or fracture. | don't
know i f that answers your question

Do you agree that this could alter contam nant-novenent
patterns and reduce the effectiveness of nonitoring
well s positioned to detect releases frommne-rel ated
structures and waste managenment areas?

So if | understand you, you're asking if by sealing
faults and fractures that woul d reduce the

ef fectiveness of our nonitoring progranf

Yes. That could reduce the effectiveness of nonitoring
wel |'s positioned to detect rel eases fromm ne-rel ated
structures and waste managenment areas?

Wl |, ny understanding would be that by sealing the
faults or fractures, if they were providing a
significant pathway for groundwater novenent, that that

woul d require the groundwater to then nove nore through
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the matrix of the rock as opposed to through fractures
or faults. It would nove nore slowy, and it would
make -- it would slow groundwater novenent. |t doesn't
necessarily affect the effectiveness of the groundwater
nmonitoring program It's just going to result in sone
changes and sl ow the groundwat er novenent potentially.
How wi || Benga determ ne the best |ocations to place
monitoring wells to ensure their continued

ef fectiveness once installed?

MR, HOUSTON: So that's -- | was just going
to junp in and add on to Ms. Grainger's response and --

and comment that once we've done our investigation,

and -- and I'mtal king about the ex-pit rock dunps
and -- and done the work that we're required to do
there, that -- that would informthe |ocation of the --

final location of the nmonitoring wells. So the --
the -- the whole thing cones as a package, M. Secord,
and we -- we would use the best information we have
after that detailed investigation to performthe work
underneath the ex-pit rock dunp and -- and to |ocate
the nonitoring wells.

Yeah. Monitoring wells typically consist of small

di aneter PVC pipes installed in 6-inch borehol es.

G ven the size of the structures to be nonitored and
t he domi nant control that faults and fractures are

anticipated to have on groundwater flow directions,
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what spacing of nonitoring wells is Benga proposing to
ensure that contam nant plunes are detected?

M5. GRAI NGER: | don't think it's so nuch a
qguestion of spacing. Monitoring wells have been

| ocated in all instances downgradient of potenti al
sources, and as we've discussed, they will be |ocated
targeting preferential flow pathways once those have
been defi ned.

But you woul d agree that sealing fractures could push
groundwater away frominstalled nonitoring wells,

Ms. G ainger?

Wll, | think the -- as M. Houston has di scussed, the
intent is to look at this wholistically, so we would

i nvestigate, determne the |ocations of any significant
faults or fractures. There would be a determ nation on
whi ch ones were going to be sealed, if any; and then
based on that, we would select the | ocations for the
noni toring wells.

Now, surge and sedinentation ponds, as well as waste
rock dunps, are to be established in upslope |ocations
to provide suitable setback fromBlairnore and Gold
Creeks; correct?

MR, HOUSTON: So they'lI|l be located in
appropriate locations. Al of the structures are a
hundred nmetres or nore from Gold Creek and Bl ai rnore

Cr eek.
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Do you agree that being situated at a higher el evation
will result in a driving head of water that will push
any nobilized contam nants downward through the base of
t hese structures and into the underlying rock and

fracture systens?

M5. GRAI NGER: M. Secord, these structures
are planned to be lined, so there is a -- the surge
ponds.

MR, HOUSTON: Just a mnute, M. Chair.

| think you're wong, Ms. Gainger. The sedinent ponds
are not being lined, at least not as -- as of this
norni ng' s evi dence.

M5. GRAI NCGER: My apol ogies, M. Secord.

t hought we were tal king about the surge ponds, not the
sedi nent ati on ponds.

My question is: Surge and sedinent ponds as well as
waste rock dunps are to be established on -- in upslope
| ocations to provide suitable setback from Bl airnore
and Gold Creeks. And then -- so that -- | think the
answer was yes. And then do you agree that being
situated at higher elevation will result in a driving
head of water that will push any nobilized contam nants
downward t hrough the base of these structures and into
t he underlying rock and fractures systens?

MR. HOUSTON: So, M. Secord, the

sedi nentati on ponds and the surge ponds will -- wll
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be, let's say, 10 or nore netres indepth, and so |

woul d expect that there -- yes, there -- there could be
a -- a hydraulic head created around those ponds, and
that would have a -- a limted effect on -- on pushing

gr oundwat er downsl ope.

Do you agree that it is unclear how deep contam nants
will mgrate before noving laterally so there is
considerable risk that they will eventually reach

Bl ai rmore Creek and Gol d Creek undetected?

M5. GRAI NGER: General |y speaki ng,

M. Secord, the -- any contam nants would mgrate
downwards towards the water table and then mgrate in
the water table follow ng the groundwater flow path, so
that woul d be a conbi nati on of downwards and | ateral.
It's not just down and then straight across. It -- it
woul d nove through the unsaturated zone, if there is
such an unsaturated zone beneath the structure, such as
there is at some of the rock disposal areas, for
exanpl e, and then once reaching the water table, would
nmove in a conbination of downwards and | ateral.

Do you agree that considerable faith is being placed by
Benga on the groundwater nonitoring? So how wi || Benga
guarantee nothing is mssed and any inpacts are
mtigated prior to and not after causing an adverse
effect?

MR. HOUSTON: So, M. Secord, first of all
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the nonitoring programthat we've proposed is a | ayered
program As Ms. Grainger pointed out, we'll have

nonitoring wells adjacent to nost of the structures.

W' || have additional groundwater nonitoring wells
adj acent to the receiving environnent, i.e., the
creeks, and -- and | think what's really inportant to

remenber is the slow speed at which change occurs in
the groundwater environnment. It -- we're tal king about
changes on the -- on the scale of years, and so we
woul d expect to see at the nonitoring wells a very,
very slow change in -- if -- if there was seepage and
there was a contam nant issue, very, very slow change
in concentrations conmensurate fromthe nmovenent of
water in that environment.

| guess a third |layer, M. Secord, will be the
nmonitoring of the water in the creeks itself, and --
and that is another |ayer of nonitoring where we would
expect any changes to occur very, very slowy, and
certainly giving sufficient tinme for a change in
strategies if required.
Okay. If we could turn up CIAR 42, Section E, PDF
page 126, and this is Heading E.6.3.1.3.2, "Potenti al
Changes in Water Quality", and the authors wite:
(as read)

As the m ne progresses through operations,

there's the potential for changes to sedi nent
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and water quality variables that may have
chronic or lethal acute effects on aquatic
biota if they have the potential to enter the
aquati c ecosystem
And then if we could turn up PDF page 216 of CR 3. And
this is under Heading 3.5, "Model Calibration", the
| ast paragraph. It says: (as read)
The overall calibration approach provides an
estimate of the regional 'K, storativity,
and recharge val ues; however, although
calibration is considered reasonable for
| arger scal e approxi mations, nodels may
exhibit large uncertainties at the | ocal
scal e due to localized heterogeneities not
recogni zed or incorporated into the |arger
nmodel .
How does this caveat provide confidence to the Joint
Revi ew Panel that the SRK nodel is generating accurate
and reasonable results that significantly influence
ram fications for base-flow reductions and waste
assim lation cal culations both during m ne devel opnent
and post cl osure?
M5. GRAI NCER: M. Secord, | can just speak
to the nodel and the |ocalized heterogeneities and --
and that specific piece.

So nmy understanding is your concern is: How do we
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have confidence in the nodel given that there are sone
uncertainties at specific locations? And that's a
function of the -- the nodel. It cannot accurately
represent -- it is a -- any nodel is a sinplification
of a very conplex system It provides us an overal
under standi ng, and we believe it's representative in
terns of the base-flow reductions that are predicted.
Coul d there be variations at a specific |ocation?
Potentially. But the overall understanding and -- and
predictions, we believe, are informative and do give us
confidence in conpleting the assessnent.
And does this nodel factor in clinmte change?
Climate change isn't explicitly incorporated into the
nodel . The nodel was calibrated, and as we've tal ked
significantly about, the sensitivity anal yses -- and
t hat woul d be one manner in which potential changes,
such as climte changes and those effects -- could be
understood in terns of the nodel predictions, so
specifically recharge, which we've | ooked at earlier.
So if there's a change in recharge due to climate,
how woul d that affect the nodel? And the concl usions
were that the change resulting fromthe project itself
was consi stent regardl ess of whether there was a change
in the overall anmount of -- of recharge. So what |
mean is if a base-flow reduction of 10 percent was

predicted with the recharge that was used, that -- that

Dicta Court Reporting Inc.
403-531-0590




3590

© 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

10 percent base-fl ow reducti on woul d be nmai ntai ned even

i f recharge was reduced or greater.

MR. SECORD: M. Chair, | amgoing to nove
on to a new area of questioning. You'll be happy to
know ny questions on hydrogeol ogy are over. | intend

to nove into questions on groundwater/surface water
I nteraction and m ne water bal ance, and then | have a
further area on geochem stry.

| wonder whet her we should give the court reporter
a break now before | nove into this new area?

THE CHAI R | think that's a good i dea,
M. Secord. | was about to suggest that.

So it's 2:30. We'll break till 2:45. And just by
way of tinme, depending on how we account for
yesterday's head start, if |I'mgenerous, |I'mgoing to
say you have probably about an hour and a half |eft of
your allocated tinme, M. Secord. | don't know how well

that works for your other questions, but just keep that

I n mnd.

MR. SECORD: kay. Thank you. [|'m hoping
you m ght give ne another half hour, but I'll do ny
best, sir, and obviously |I know we -- M. Yewchuk

was -- he was very efficient yesterday, so it's a

difficult process estimating tinme, and --
THE CHAI R Yeah. Under st ood.
MR. SECORD: -- also with, you know, the
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responses. So | guess I'll see where | get. | did
have those cli mate-change questions |left over. |[|'ve
got those at the end, so -- but I'll do ny best.

Hopefully |I can get the job done in the tine allocated.

THE CHAI R Ckay. Thank you.
MR. SECORD: | will do ny best.
THE CHAI R: Ckay. Thank you.

W' || see everybody after the break.

( ADJ OURNMENT)
THE CHAI R Okay. Go ahead, M. Secord.
MR. SECORD: Thank you, sir.

And just to be clear, you' d like ne to be
conpl eted by 4:15, if at all possible?
THE CHAI R Yeah. As | said, M. Secord,
"1l be flexible. | just want you to try and, you
know, continue to be efficient, and, you know, the goa

is to wap you up today and hopefully not go too, too

| ate.

MR SECORD: Sure. | really appreciate
that, sir.

MR  SECORD: So these next set of questions

are on groundwater/surface water interaction and m ne
wat er bal ance.

| think, Ms. Grainger, do you agree there is no
i ndication of how areas of groundwater contribution to

streanfl ows were identified and quantified in Blairnore
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and CGold Creeks?
M5. GRAI NGER: Sorry, M. Secord. Can you
rephrase the question perhaps. |'mnot understanding
what you' re asking.
Do you agree that there is no indication of how the
areas of groundwater contribution to streanflows were
identified and quantified in Blairnore Creek and Gold
Creek?
From ny perspective, there were -- you're correct in
that there were not specific -- we didn't map exactly
where and how nuch base-fl ow recharge was occurring
along Blairnmore and Gold Creeks. The base fl ow was
estimated by reach.
Pl ease turn up PDF page 236 of Appendix 10 of Cl AR 42.
This is the water and | oad bal ance nodel. Appendi x 10B.
What was the PDF nunber, M. Secord?
236. This is under "Model Description", and then 3.2,
"Scenarios", and Item 3, "Wrst case for water
quality": (as read)
The "worst case" predictions was run using
the upper-limt source terms with average
hydr ol ogi cal conditions.
And maybe just to put this in context, maybe,
M. Jensen, this -- maybe this is you. The nodel --
under 3.1, the "Mdel Platformand Tine Scal e", the

wat er bal ance and quality nodel for the Grassy Muntain
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Proj ect was devel oped using the Gol dSi msoftware
package, Version 11.1, ol dSim Technol ogy G oup 2014.
So: (as read)
The wat er bal ance and | oad- nodel | i ng work
done to support this application indicates
that the worst case predictions were based on
upper-limt source terns and average
hydr ol ogi cal conditions.
M. Jensen, how is using average hydrol ogi ca
condi tions considered "worst case" when extrene or

upper-limt conditions would be nore appropriate.

MR, DAY: M. Secord, | think I -- 1
kind -- | think | understand your question, but could
you -- which part of it are you -- are you asking about

the conbination with the average hydrol ogi ca

condi tions or which part?

Exactly. So the worst-case predictions was run using
the upper-limt source ternms wth average hydrol ogi cal
conditions. So how is using average hydrol ogi cal

condi tions consi dered worst case when extrenme or
upper-limt conditions would be nore appropriate?

| think we'll need to confer for a nmonent on who shoul d

respond to this question.

MR, JENSEN: Good to go?
So, M. Secord, | wll -- 1"1l answer this
question. It's Soren -- Soren Jensen here.
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Wien we tal k about the different -- the -- the
nodel scenarios that are listed in Table 3.1, we
specifically -- when we tal k about a worst-case water
quality scenario, what we're | ooking at there, we're
| ooking at it as opposed to the base-case water quality
scenario. And when we | ook at water quality, what
really drives the difference in water quality is the
range of possible -- I -- | won't say "likely", but the

range of possible water quality conditions, which are

driven by the source ternms nmuch nore so than any -- any
sort of hydrological variability we mght -- we m ght
encount er .

So, you know, a lot of the tines we're |ooking at
sort of an order of nmagnitude difference in source
terms, and we want to -- we want to fixate the -- the
assessnment of water quality -- the potential water
quality outcomes. W want to |look at those through the
| ens of how do -- how do base-case source terns or the
expected source terns -- how do they stand up or how do
they conpare to the worst-case source terns. So what
we do is we fix the hydrology, and then we | ook at that
di mensi on.

So | hope that answers your question. Like, it --
it's an examnation of the effect of different source
term assunpti ons.

Okay. Let's turn up PDF page 236 of Appendix 10B. So
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we're right there. And | read to you from Section 3.1
about the use of the Gol dSimsoftware package. So the
Gol dSi m sof t ware package is used to predict water
quality inpacts, yet there is no description of how the
nodel was set up in the application docunents.

Wiy is that?

And do you agree, M. Jensen, it is inportant to
conmuni cate how a nodel is set up so that others can
reviewits efficacy?

So |l would -- | would respond to that by saying that
the Gol dSimnodel is really nothing other than a
graphi cal user interface on -- on a spreadsheet nodel
It's nothing we couldn't do in a spreadsheet that --
that -- or there's nothing you can do in Gol dSi mt hat
you couldn't do in a spreadsheet. So it really is nore
a matter of, you know, | -- | -- the -- the assunptions
we' ve stated, the inputs we' ve used, and the nodel
assunptions we've used to arrive at our nodel results
are stated. You know, so we're happy to -- to discuss
them W didn't prepare the -- the nodel code itself
for distribution, but, you know, an experienced

nodel | er woul d be able to | ook at our inputs here

and -- and replicate our results.
THE CHAI R Sorry to interrupt. | just
want to check. | think we've lost M. Matthews. So |

just want to give himan opportunity to reconnect
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bef ore we conti nue.

M. Matthews is just trying to reconnect. Let's
just take a m nute.
MS.  ARRUDA: M. Chair, | believe we have
M. Matthews on the phone now while he's trying to
reconnect his audio and video through Skype.
THE CHAI R: Ckay. M. Mtthews, can you
hear us?

M. Matthews, can you hear us?
VR. MATTHEWS: Hel | o.
THE CHAI R Ckay. Can you hear us okay,
M. Matthews?
MR. MATTHEWS: Yeah, | can hear you fine.
Can you hear ne?
THE CHAI R: Yeah. kay. So we'll proceed

while you try and | og back in on your video.

MR. MATTHEWS: Okay. 1'll just listen on the
phone.
THE CHAI R Thanks.

Sorry, M. Secord. Please proceed.
MR SECORD: Thank you, M. Chair.

Wl cone back, M. Mtthews.
MR,  SECORD: So, M. Jensen, are you saying
we are using a spreadsheet to understand water quality
and the fate of the westslope cutthroat trout?

MR JENSEN: VWll, in as far as we're using

Dicta Court Reporting Inc.
403-531-0590




3597

© 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

> O » O

>

math, | mean, the -- the -- the type of conputations
that go into this nodel you could do equally well in
t he spreadsheet as you -- as you can in a Gol dSim

nodel , the mechanics -- the conceptual nodel and the

mechani cs of the conputations are all the sane,

whet her - -

Do you agree?

Irrespective of -- of if you calculate it by hand or in
a spreadsheet or -- or in GldSim It -- it doesn't
make a difference.

Do you agree that the Gol dSi mnodel used in this report
also identifies sonme constituents in Blairnore and Gold
Creeks approachi ng or exceedi ng chronic guidelines for
the protection of freshwater aquatic |ife? These

i ncl ude al um num amoni um cobalt, selenium and
mercury.

M. Secord, that would be a question for ny -- for ny
bi ol ogy col | eagues who handl ed the -- the aquatic
toxicity aspects of this project.

And who are they?

That woul d be Martin Davi es.

And is he there?

Yes.

Do you -- do you want to take it, Martin?
MR. DAVI ES: Yeah, | can
MR JENSEN. Okay.
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MR. DAVI ES: H, M. Secord.

| -- I will need to | ook that up, but from what
you've said, it sounds correct.
Are you with SRK?
| am yes. I'm-- 1 don't work with SRK. | nean |I'm
in the same room as SRK, but
Okay. GCkay. This is the SRK water and | oad bal ance
nodel .

Are you famliar wth the appendi ces
essentially -- they're not bookmarked for some strange
reason, but are you famliar that in Appendi x 10B there
is sonething called an "Appendi x D3", which is the
Bl ai rnore Creek water quality projections from PDF 309
to 334, and in Appendi x D4 of Appendi x DP -- of
Appendi x 10B of -- of CIAR 42 --
Yeah.
-- whereas the Gold Creek water quality projections

from PDF pages 335 to 360, have you taken a | ook at

t hose?
MR. HOUSTON: So, M. Secord, | -- | think
we're -- we're just alittle bit confused about what

the question is. So in terns of --
Wll, there's --

No. Yeah. No.

There's no questi on.

Yeah. Ckay.
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There's no question yet.

Yeah. No. So | just want to make sure we have the
right person talking with you. |If it's with regard to
t he nunbers that were generated and what the values are
under various scenarios, that's the person who ran the
nodel , which would be M. Jensen, supported by others.
If it's with regard to what is the health effect on the
fishies [sic] downstream M. Davies could be nore
appropriate. And -- and so | -- you know, |'mjust not
sure where you're going with your question.

Okay. So what |'m-- what |'mlooking at is the SRK
data, and |I'mparticularly interested in sone of these
water quality projections that are in these appendi ces.
So perhaps what we could do, maybe, is just turn up --
let's take a | ook at al um num

Do you have a PDF page, M. Secord?

| do. PDF page 337. And |I'm|looking at BLO2. Sorry.
|*'msorry. |'ve got -- this is -- this should be GC --
this is -- should be GC10; right? It's so hard to
read, but this doesn't look -- this doesn't | ook right.
Are we on 337? W are.

So this is Gold Creek --

Yeah, it iIs.

-- val ues here.

|"ve got to pull up ny docunent 'cause, unfortunately,

it's really hard to see on the Zoom screen here. So
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|"mgoing to pull up ny docunent.

MR, SECORD: Al right. Ckay. So |I'm
sorry, Zoom Host. So the first docunent | want to take
a look at is PDF page 311. And this is the Blairnore
Creek 02 reach, and this is the second graph -- sorry.
Yeah. The -- it would be the third -- the third graph
here. So BC -- there we go. BL02. M apol ogies.

MR  SECORD: So I'mnot sure who's going to
answer this question, but as | understand it, the
GoldSimnodel ling is predicting that the al um num
concentration in Blairnore Creek at its peak between
2039 and 2043 will be point -- approaching

.045 mlligranms per litre; correct?

Yes, that -- that's correct.

And woul d you agree, subject to check, that the FWAL is
point -- 0.05 for alumnun? Do you know what the FWAL
i s?

| believe that's correct.

Okay. So do | understand, then, that this -- that the
Gol dSim nodelling is projecting that the al um num
levels in Blair [sic] Creek will be essentially
approaching the FW-- can we call it the "FWAL" for

al um nunf

MR HOUSTON: So, M. Chair, we -- we have
recogni zed in our reporting that a nunber of netals

approach or even -- even marginally exceed -- and |'m
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not tal king about selenium but other netals, |ike

al um num zinc, they approach or even exceed all owabl e

gui delines. And what we've proposed in our -- our
project is that as -- as we get a better handl e on what
the final values may be, it's -- it's inportant to

remenber that these values are cal cul ated based on
conservative assunptions and early data. |It's also

I mportant to recognize that the buildup occurs over 15
or 20 years. And so as we get a better appreciation
based on real -worl d experience with the mne, we'll
possibly need to inplenent a netal treatnent plant,
which we've conmtted to as part of our application, if
required.

And if we turn up to PDF page 325. And this is the
second graph here showi ng BCO7, "Ammoni um Concentration
MIligrams Per Litre". Can we agree that in this reach
of Blairnmore Creek, the ammoni um | evel reaches
5mlligranms per litre --

That's what the --

-- M. Jensen?

That's what the nodelling shows.

Right. Yeah. And then can we agree that this -- the
maxi mum | evel that -- where it reaches a peak of
5mlligranms per litre in 2039 is well over the
1.5-mlligramper-litre threshold in the 2014 and 2018

Al berta Environnent gui delines?
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That woul d be a question for the Hatfield w tness.
We're just confirmng that, M. Secord. One mnute.
MR. SECORD: Maybe while they're
conferring, Zoom Master, would you turn up AQL AEP
environmental quality surface water guidelines from
20147
MR SECORD: This is the Coalition aid to
cross. So it's -- this is described as "AQ Nunber 1,
Coalition AEP Environmental Quality Surface Waters 2014
Water Topics". That's not it.

MR. HOUSTON: M. Secord, we're going to

have to get back to you on the question around anmmoni a.
It's going to take a little bit of tine for us to | ook
things up. So what | understand you want to know is
whet her these predictions exceed the water quality
paraneters for Blairnore Creek.

Okay. That's great. |'ve produced an aid to cross
here, which are the AEP environnental quality surface
wat er gui delines for 2014. Those were the guidelines
that SRK used in the -- in the Gol dSi m nodel; correct?
MR JENSEN: M. Secord, |I'mjust rem nding
nysel f whether we did put in guidelines 'cause the way
the workfl ow worked in -- in this nodel assessnent is
that we -- we did the characterization of site,
conpil ed the inputs, conpleted the nodel, and the nodel

results then were handed off to Hatfield for an
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assessnment of --

Ckay.

-- potential aquatic effects. So let ne --

So the --

Let nme just --

So the Hatfield witness can just confirmthese are the
guidelines that Hatfield used to determ ne whet her sone
of these netals were above or bel ow the FWAL

guidelines; is that correct?

MR DAVI ES: Yeah, that would be correct,
M. Secord.

MR SECORD: Can we mark this as the next
exhi bi t?

THE CHAI R Any concerns, M. Ignasiak?
MR | GNASI AK: No, sir.

THE CHAI R: Okay. Do we have a nunber?
MS. ARRUDA: El ai ne Arruda here. The next

Cl AR nunber is 849.
THE CHAI R Thank you.

EXH BIT Cl AR 849 - AQ#1 - COALITION - AEP

ENVI RONMENTALQUALI TYSURFACEWATERS - 2014 -

WATER TOPI CS
MR, SECCRD: And then can we pull up AQ
Nunber 2, Coalition AEP environnental quality surface
wat er gui delines, March 28, 2018?
MR. SECORD: And perhaps | can ask the
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Hatfield wtness: Have these guidelines superseded the
2014 gui del i nes?

MR, HOUSTON: M. Secord, we're -- we're

going to have to take an undertaking to get a response
on the ammoni a questi on.

| "' m not asking that question now.

Ckay.

M. Houston, you're behind.

kay.

So | think the question -- | think we've already got

t hat undert aki ng.

Ckay.

But the next question was the -- this aid to cross, the
2018 Al berta governnment environnental quality
guidelines for Al berta surface waters, this docunent
has now superseded the 2014 gui delines that have been

marked as Cl AR 849; correct? That would be a question

for Hatfiel d.
MR. DAVI ES: Yes, that's correct.
MR. SECORD: And can we nmark this as

ClAR -- the next C AR exhibit?

THE CHAI R M. Ilgnasiak, no concerns?
MR | GNASI AK: No concerns.

THE CHAI R kay. Can we get a nunber?
MS. ARRUDA: M. Chair, that will be

Cl AR 850.
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THE CHAI R Thank you.

EXH BIT C AR 850 - AQ#2 - COALITION - AEP

ENVI RONMENTALQUALI TYSURFACEWATERS - MAR28 -

2018 - WATER TOPI CS
MR SECORD: Al right. And then if we
could turn to PDF page 357 of the Gol dSi m projections.
This is Appendix 10B in CIAR 42. W're at page 357.
So can we have the -- the GC02 graph -- you're going to
have to scroll down. Right.
MR SECORD: So | believe this is the
stretch or the area of Gold Creek that had previously
been identified as having dried out in Septenber of
2016. And if we look at this nodel projection, it
shows that starting in 2037, the seleniumlevels nove
up to .002 and then remain above .002 up and to the end
of 2099. Can you confirmthat this -- the sel enium
FWAL is .001 mlligramper litre?
MR. DAVI ES: No. It's .002 mlligram --
or, yeah, 002 mlligranms per litre, 2 mcrograns per
litre.
Vell, | don't think you're right. Let's goto -- let's
go to --
M. Secord, it's PDF page 35.
No. Let's go to Table B8, "Dissolved Metal Results",
page 137 of CR Nunber 3 of CIR -- CIAR 42. Perhaps you

haven't seen this docunent, M. Davies. 137.
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Al right. So you have identified as Exhibit A49
the 2014 FWAL ESRD aquatic life guidelines. On this
table, the FWAL for seleniumis .001
Yes. That's not exactly correct. There's -- if you
| ook in the 2018 gui delines docunent that's also an aid
to cross there, you'll see that there's two -- there --
there's a guideline of 2 mcrograns per litre and
there's an alert concentration of 1 m crogram per
litre, and that 1 mcrogramper litre value is intended
to use in high-risk environnents where there's a high
ri sk of seleniumaccunul ation through sel eniumcycling
In the environnent.

So you're --

But in this case, that is not the case.

So you're saying this MIIenniumdocunment, this

Tabl e B8, "Dissolved Metals Results", the nunber that's
recorded there as the FWAL is incorrect?

They' ve used an overly conservative nunber. The nunber
that they shoul d've used that would apply to this case
woul d be .002.

OCkay. So back to the previous docunent. The GC02

seleniumis above .002, the level -- the FWAL | evel
fromtw thousand and -- approximately 2041 through to
20997 |It's above the FWAL?

MR. HOUSTON: This -- M. Secord, this --

this graph has been updated. This -- this particular
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graph reflects the possibility of having the in-pit

| ake outflow into Gold Creek which has since been
shelved, so we're not -- we're not doing that. So
there -- there is a newgraph in -- | believe it's
Addendum 10. Is it Addendum 10? Yeah. W're just
confirmng that. But it's in Addendum 10. W redid
all of these graphs based on another information
request, and Gold Creek remains below .002 mcro --
mlligranms per litre or 2 mcrograns per litre.

Do you have that reference?

W're -- we're |looking for it.

Maybe I'll just carry on, and you can give that to ne.
W -- we have it, M. Secord, so why don't we just
close this off?

Sur e.

Can you just do it, Mke?

MR. BARTLETT: M. Chair, it's Registry
Docunent 313. PDF page 250 is the relevant information
request, and there's a series of figures that speak to
t hese updat es.

Ckay. Thank you.

So given the -- these nunbers and the updated
nunbers, do you agree that there is a |ikelihood that
the contam nant | evels could be higher than reported if
mtigation techniques are not as effective as -- as --

as hoped for?
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MR, JENSEN: So, M. Secord, as we sort of
clearly state in the -- in the introduction to this --
this nodel assessnent and -- and, indeed, the purpose

of this nodel assessnent is to define what's required

interns of mtigation, that's -- that's -- | would say

that's the primary purpose of this nodel assessnent.
So, you know -- and we also clearly state in

our -- in our assunption and, indeed, in the

conclusions that -- that the design basis that we

derived based on these nodel results need to be net;

ot herwi se -- otherw se, yes, the -- the projections

that we include in this nodel assessnent here woul dn't

apply. Soit's -- it's -- it's a bit of a circular

argunent in that sense.

Now - -

MR, HOUSTON: If I could just add to that,

M. Secord, just add to that answer a little bit.

W -- we have provided Plan B and Plan C. O course

we' ve tal ked about the saturated backfill zone as the

primary treatnment for selenium for exanple. But we --

we have -- we have provided other backup plans,
including a commtnment to install a -- a -- a water
treatnment plant or a gravel bed reactor, if -- if
necessary, to run in parallel or -- or in-- in--1in
repl acenent of the saturated backfill zone.

Okay. So given that the Gol dSimnodelling is show ng
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that contam nant levels in both the water managenent
structures and creeks wi |l be approaching or exceeding
Al berta's chronic guidelines for the protection of
aquatic life, you nmentioned, | guess -- you indicated
that water treatnment may be required or will be
required?

So we have to understand that the -- the predictions of
t he nodel are based on conservative assunptions that
are yet to be realized, and so we have -- we have
conmtted that, for exanple, if arsenicis -- is a
nmetal of concern and over the early years of operation

appears to be exceeding requirenents, that we wl|

install a water treatnment plant to -- to deal with that
Issue and the -- and so -- so we have committed to
t hat .

W have --
Ckay.
-- also commtted to backup plans if the saturated
backfill zone, which is treating things |Iike nitrogen
ammoni a, and selenium is -- is not -- not operating as
expect ed.

And do you agree that the proposed nethod is to use

lime that will result in a high-density sludge?
One m nute.
MR,  JENSEN: Yeah. | nean, when -- when we

| ooked at the nodel results generated to date, and,
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again, in the spirit of defining mtigation neasures,
it -- it would appear -- it appeared at the tine that

sonme dissolved netals m ght be of concern. So the use

of high-density sludge treatnment, line treatnment is --
is -- 1 wwuld call it the standard. It -- it's a very
conmon approach for -- for treating for -- for renoving

di ssolved netals, so that's what we've proposed.

So it is unclear how this treatnent sludge wll be

di sposed of. \Were does Benga pl an on di sposing

this -- of this sludge, and what will be the risk to
groundwat er and surface water fromthe disposal of the
sl udge?

MR, HOUSTON: M. Chair, using -- using this
wat er treatnent process that M. Jensen has proposed,
this -- this is a standard kind of process that you
mght find in -- in sewage treatnment plants or other

i ndustrial applications.

W would -- if and when we need to inplenent the
netals treatnent plant, we'll work with -- we'll --
we'll -- we'll develop a plan for properly disposing of

t he sludge, which -- which would be simlar to what you
would find in -- in another treatnent plant of the --
of the sane type.

So if we could turn to PDF page 240 of Appendi x 10B of
ClAR 42. It states here in this first bullet:

(as read)
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Wast e rock hydrol ogy was sinplified. Runoff

fromwaste rock disposal areas was assuned to

accunmul ate in the waste rock pile and seep

out once the pile had wet up and field

capacity of 3 percent had been reached.

After the storage capacity of the waste rock

was reached, runoff fromthe area responds

I mredi ately to changes in precipitation.
Wiy was a field capacity of 3 percent selected, and
what is Benga's justification for selecting that value?
MR, JENSEN: Vell, it's -- it's -- first of
all, it -- M. Secord, | would say that it correctly
shoul d've stated a -- an increase in 3 percent is -- is
t he nunber that was used to -- and -- and it was -- it
was selected as a -- |1'd say a very conservative
nunber. Typically, | nmean, for this type of waste
rock, we mght expect to see field capacities -- you
know, we m ght expect to see mine of -- run of mne
rock cone in at around 3 percent in situ as it is, and
then it mght increase to somewhere in the
nei ghbour hood of -- of 8 to maybe 11 percent, depending
on the -- the material, the characteristics of the
mat eri al .

In this case, we -- we elected to assign a val ue
of 3 percent sort of above what it conmes in with to be

conservative 'cause that neans that waste rock seepage
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woul d energe that nuch earlier --
SO --
-- in our nodelling. So it's really just a

conservative assunpti on.

So what did it come in at? You said it -- you said
that it should have read -- you increased it by

3 percent?

Yeah.

What was the nunber that you increased?
Vell, | nean, typically it comes in at 3 percent

already. Wat we're interested in is how nmuch nore

water will be retained in the waste rock nass before it
starts to drain. So the 3 percent -- the 3 percent
IS -- 1S -- is the additional noisture or additional

wat er that needs to be added to the waste rock before
It starts to drain freely.

| f a higher value, like 5 percent or 10 percent, had
been sel ected, how would this have affected nodel

out puts and m ne water bal ances?

It would just take that nmuch | onger before the seepage
woul d start to energe fromthe toe of the waste rock
dunp.

Ckay.

So any effect that you see represented in the nodel
woul d -- woul d be del ayed by, you know, the

correspondi ng anmount of tine.
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Al right. So I'd like to now nove to geochem stry
questi ons.

So Benga chose to only nodel dissolved
concentrations of contam nants and not total
concentrations; is that correct? This may be for
M. Stephen Day, but
VR DAY: Yeah, | can -- | can answer
that, M. Secord. Yeah, so the -- the nodelling that
we do is intended to understand what happens when rock
starts to break -- when it kind of weathers and breaks

down. And those processes are creating soluble

mnerals that go into solution, and so that -- or
that -- so the -- the water that's inside the waste
rock is -- contains dissolved concentrations. It's

only when that energes that you get erosion occurring
that adds to the -- the suspended | oad and nekes --

Ri ght .

-- makes up the total. So that's -- that's why we --
when we do the -- what we call a "source term
prediction", we focus on the dissol ved concentrations.
Do you agree that the use of total concentrations
woul d' ve been nore conservative and reflective of the
effluent that will discharge fromthe m ne water
managenment structures?

Soren, | think maybe you -- could you speak to how

the -- 'cause, | nmean, usually what we do is we add the
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load fromthe dissolved to the -- to the totals from
t he background areas. Could you speak to that, please?
MR,  JENSEN: Yeah, | can. | just need one
m nute here to -- actually, I -- no. | -- "Il -- I"11I

outline that. So what we did from-- with respect to

the -- the water managenent structures, yes, it's --
it's -- we did, indeed, use the dissol ved
concentrations fromthose structures, and then we -- In

the nodel, we mxed themin with that dissolved
conponent, in with the -- both dissolved and totals.

So we added those dissol ved conponents to the dissol ved
and total from our assumed background concentrati ons.

Ckay.

So, yes, it -- it would be nore conservative to -- to
assunme sone solids |oad, but what -- what we
effectively assuned is that the -- that the

sedi nentation structures operate as designed.

So why did Benga decide to use -- or why did SRK deci de
to use this | ess-conservative approach?

Again, the -- the purpose of the assessnent here is

to -- is to evaluate what sort of mtigation's

required. And given the fact that, you know, we have

i ncorporated the -- the operation of sedinentation
ponds into this assessnent, it -- you know, it -- it
it's consistent, | think, with the fact that our
assunptions, as clearly stated in this -- in this node
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report, that we assuned that the mtigation neasures
that are reflected here are effective.
So if we could turn up Table B8, "D ssolved Metals
Resul ts", page 137 of CR Nunber 3. And if we scrol
down to PDF page forty -- 142, we have, essentially,
t he val ues exceeding freshwater aquatic |ife and
drinking water guidelines. That's the browmn. Then a
sort of salnon col our, value exceeds freshwater aquatic
l'ife guidelines, and then the blue, we have val ues
exceed drinking water guidelines.

So over these -- essentially frompages 137 to
142, we have -- we have these various categories --
various netals listed, right, at the top of the
docurment in Table B8, the "D ssolved Metals Results":
correct? M. Day?
MR DAY: Yeah, that's what the -- the
tabl e says, yeah.
And has this table been updated as a result of the new

wor k that was done in Addendum Nunber 10?

MR, HOUSTON: Um - -
MR DAY: Sorry. Go ahead, Gary.
MR, HOUSTON: No. Sol -- | was going to

say: M. Chair, could we just take a mnute to --
before we respond? One m nute.
M. Secord, M. Chair, these are -- these are

wat er sanples that were taken in our efforts to collect
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data. Mst of these are groundwater sanples. And just
wonderi ng how you' re connecting this to the nodelling?
These are sanples of water in -- from-- fromwells
from 2015.

Okay. So my understanding is that -- that M. Day was
saying that that FWAL |ine was inaccurate in terns of
some of these nodel guidelines.

The -- so M. Davies responded to that, and he -- he
tal ked about the sel enium nunber, which, as he pointed
out, the -- the 1 mcrogramper litre for seleniumis a
conservative guideline used in -- in the nost high-risk
wat ers, which neans risk in terns of sel eni um uptake
into the -- the -- the aquatic biology. And -- and
that one he -- he corrected and said that .002 -- or

2 mcrogranms per litre -- is a nore appropriate nunber.
Yeah, and | appreciate that --

MR. DAVI ES: If I could -- sorry. If |

could add to that, just to clarify. The guideline is
2. The alert concentration is not formally considered
a gui del i ne.

So I'mjust -- | mean, you and | were tal king about the
ol dSi m nodel I i ng, obviously, and the results done in
Addendum 10 and, you know, what they showed, but this
particul ar table obviously is looking at -- at what has
been, | take it, neasured at various |ocations, you

know, obviously starting on this page with the Bellevue
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m ne, but do | understand that -- that sone of these
guidelines -- these FWAL nunbers are wong in this
docunent? Are you saying that, for instance, for
sel enium these shaded areas are wong, that they
shoul dn't be shaded orange?
Now, if | could clarify, this is data for 2016. It is
using the 2014 guidelines. And -- and in the 2014
gui del i nes, as you showed in your aid to cross, the --
the guideline was 1 in -- in Alberta. And that -- that
had been taken froma 1987 guideline for -- that was
produced by CCME.

The current Al berta guideline is derived fromthe
BC 2014 gui deline and was adopted after this table
woul d' ve been nade. So it's not incorrect, but it's no
| onger accurate with regard to the current set of
gui del i nes.
And it hasn't been updated for the -- for the Joint

Revi ew Panel ?

This table?

Yes.

I'm-- | can't speak to that, actually. No. It's
included in the baseline from 2016, | believe.

kay. So as things stand, then, the presence of sone
trace elenments of |evels above established guidelines
for drinking water and/or the protection of freshwater

aquatic life has been confirmed in some of the
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nonitoring well sanples assessed by Benga. So

that's --

MR, HOUSTON: That's -- that's correct.

So that's what's produced at Table B8?

That's right.

And do you agree that in addition to selenium this

i ncludes al um num cadm um chrom um copper, nercury,
ni ckel, and zinc?

| -- 1 -- | would note, M. Secord, that in -- in sone
of the sanples, that is correct, but not in all.

Do you agree that these results indicate their natural
presence in the waters of the project area and the risk
of them being nobilized as a result of Benga's m ning
and waste managenent processes? This would probably be
a question for M. Day.

So what -- what -- I'lIl -- I'Il start, and -- and if

M. Day has sonething to add, he -- he can junp in, but
t hese water sanples were taken at a variety of

| ocations, and sone of themwere in historical mning

wor ks, for exanple, or close to, and -- and so we woul d
expect -- first of all, we expect sone |evel of all of
these elenents to be -- to be present in -- in nost
water sanples, and | -- | think we need to get down to
specifics of each sanpling location to -- to understand
whet her -- whether an exceedance in one location is a

significant issue.
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MR. SECORD: Wll, let's | ook at PDF 137,

Zoom Mast er.

MR. SECORD: So these are sone of the

few-- the -- some of the 19 nonitoring wells that you
managed to drill on the project area; correct?

That -- that's correct.

That's what you're tal king about in terns of
exceedances of FWAL and guidelines? That's a good
picture of -- of what you found from sone of the

19 wells that were drilled that weren't -- didn't end
up being dry?

Yeah. Yeah. So -- so, M. -- M. Chair, M. Secord,
yes, these are -- these are sanples that are taken from
groundwater wells, and, you know, using a wldlife
criteria for groundwater is -- is not really
appropriate. It's -- it's a way for us to identify
and -- and screen the -- the various el enents that may
be present in the water. But using a -- a wildlife

| ens and -- and saying there's an -- exceedances,

it's -- it's really just to highlight which -- which
elements are -- are -- need to be |ooked at closely --
nore closely.

What do you nean by "a wildlife Ilens", M. Houston?
The -- the FWAL is -- aquatic life. |'msorry.

You thought it was wldlife?

No. No. | -- | msspoke, M. Secord.
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Yeah, you did.

You might not want to junp in in the rest of these
questions, M. Houston.

If you could turn up -- so -- so do you agree that
the results -- these results indicate their natural
presence in the waters of the project area and the risk
of them being nobilized as a result of Benga's mning
and wast e nmanagenent processes? And that's a question

for you, M. Day.

MR. DAY: Yeah, 1"l -- "Il -- I"1]
take that.

So, yeah, you -- you're correct that we -- we do
|l ook at -- we look at waters that are close to the --
the mne -- the existing mne operations as a -- as
a -- an indication of what mght |each fromthem And
we -- we actually did incorporate that into our
assessment. So it is -- it is appropriate to use the

data that way, yeah.
Do you agree that there is no SRK nodelling done to
expl ore how t hese contam nants m ght be nobilized and

noved through the subsurface of the mne project area?

Actually, we do. W use the -- we do -- we do

nodel ling of the -- the waste rock dunps, for exanple,
of pit walls to -- to understand what nobilizes from
the -- fromthem

And where are those nodel results?
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You can | ook in Appendi x 10.

kay. |1've done that. 1've done that. | know where
t hose are.
Yeah. So --

And we're going to | ook at sonme of those.
Ckay.
kay. I'mtrying to speed through nmy questions, as ny
time is evaporating.
Oh, yeah. Yeah. So this is interesting. So
pl ease turn up PDF page 112 of Addendum 10, which is
Package 5 of Cl AR 251. So the response here -- so:
(as read)
So identify all planned source | ocations,
I.e., rock pile areas and other -- any other
potential sources of contam nation, including
sources that may arise due to extrene flood
events.
And then the response is listed. And | want you to
focus on the | ast sentence here. It says: (as read)
The end-pit lake is not identified as a
potential source as the water stored in the
| ake is located in its own groundwater
cat chnent ar ea.
The statenent then is made that the EP -- the end-pit
| ake is not identified as a potential source of

contam nation to the groundwater and potenti al
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receptors; correct?

| -- | see that, yeah.

So if we turn up Appendi x 10B, the water and | oad

bal ance nodel in CIAR 42, and then if we go to PDF
page 380. This shows the pit |ake -- the nercury |evel
in the pit |ake; correct?

Yeah. Correct. Yeah.

And it shows from 2040 -- 2041 on that the nmercury

| evel is at -- at or above .000012. Can you confirm
that the FWAL for nercury is .000005?

"1l have to let Martin respond on that.

MR. DAVI ES: Yes, | believe that's correct.
Okay. And then if we turn to PDF page 404. For the
end-pit |ake, we have the sel enium concentrations --
starting in 2041 and continuing to 2099, the sel enium
| evel s being at .006, which is well above the FWAL of
.0002; correct, M. Davies?

It -- it's above .002.

Right. And have these -- and were these -- were these
projections also changed i n Addendum Nunber 10, or did
they remain the sane after you reworked the nodel ?

MR HOUSTON: | -- 1 don't believe the
nunbers for the end-pit |ake changed, M. Secord.
Right. And then if we go to PDF page 410 for the
end-pit |ake, we see zinc |levels from2041 to the end

of the life -- to the end of the next -- or | guess the
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end of this century at .03 -- sorry, at -- at above
.05. Can you confirm M. Davies, that the FWAL is --
is .03?

MR DAVI ES: Yes, | believe that's correct.
MR, HOUSTON: So, M. Secord, we -- we
recogni zed that the nunbers in the end-pit |ake based
on the nodelling that we've done to date, in a few
cases, may exceed water quality guidelines. W -- we
al so understand that we -- we have options for -- for
treatnment, especially of the nmetals or of the selenium
So there are options avail abl e.

But nore -- nore inportantly, wth the
conservative nature of the nodelling, we -- we'd |like
toget alittle bit further dowmn the |ine so that we
coul d see which of those mtigation neasures, if
necessary, would be best suited to -- to managing the
water in the end-pit |ake.

If we could turn up PDF page 255 of the sane appendi X,
10B. And this is under the heading 5.4, "Concentration
Limts". And in the second sentence, it states:

(as read)

El evated concentrations in pit |ake water may

occur due to potential acidity. Pit |ake

wat er | eaves the project area via two

pat hways: One, as overflow to the northeast

sedi nentati on pond and subsequently to Gold
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Creek via horizontal drains after reaching
the flood elevation; two, as |eakage. Once
the pit lake begins to fill, pit |ake |eakage
reports to Gold Creek at Prediction Node
GC10.
| take it, M. Houston, all of this has changed? None
of this is correct information?
We're -- we're not currently planning an overflow for
the end-pit lake. That's correct.
So the overflow to the NESP is not sonething that
you're applying for?
No.
And in terms of this Point Nunber 2: (as read)
As | eakage, once the pit begins to fill, pit
| ake | eakage reports to Gold Creek at
Predi cti on Node GC10.
How was that determ ned?
MR JENSEN: So that was determ ned based
on sort of the general direction of the groundwater
flowin -- in that area. W looked to -- we |ooked to
t he groundwater nodel assessnent for sone input to what
appropriate assunption to apply in this case.
kay. So | thought, M. Jensen, fromny extensive
conversation with Ms. G ainger, that the groundwater
fl ow was north-south, that the nodel constrained

groundwater flowto -- fromthe -- from-- in the
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directions fromthe west to the east and fromthe east
to the west. So | just am confused now how you're
saying that the groundwater flow would be east --
sorry -- yes, it would be east fromthe end-pit | ake.
| apol ogi ze, M. Secord. W're just debating who best
to answer this question. | think Nancy will handle it.
M5. GRAI NCGER: | just wanted to provide a
clarification, M. Secord, 'cause this norning we were
speaki ng of hydraulic conductivity and the differences
in the north-south direction versus east-west, and
that's not synonynous with the direction of groundwater
flow So I can provide you references to maps in
CR3 --"'"C -- Consultant Report Nunmber 3 which show
the groundwater flow direction, but it's -- it's not
just north-south or east-west.
And what is the groundwater residence tinme fromthe --
travel time fromthe end-pit lake to Gold Creek?
Vel |, perhaps the map that is relevant is to | ook at
Consul tant Report Nunber 3 in Cl AR 42, PDF 109.
|s that the one we | ooked at al ready?
No. This is a different map than what we've | ooked at
previously. This map shows the groundwater flow
contours at long-termclosure. O, sorry, the flow
direction at -- at -- at long-termclosure.

So this map shows in the area of the end-pit | ake

at the north end that there's a -- sort of a mni
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groundwat er basin that's forned where the -- the m ning
has occurred, and groundwater flow direction is
actually very localized and towards that end-pit |ake
in that area.
OCkay. So going back to your August 2019 response to
the information request in ClAR 251 that the end-pit
| ake is not identified as a potential source of
contam nation and the statenment in -- in -- on PDF
page 255 of Appendix 10B in CIA 42, that is |eakage --
(as read)

Once the end-pit |ake begins to fill, pit

| eakage reports to the Gold Creek Prediction

Node GC10.
Can you -- can you tell ne -- can you explain this
di screpancy?
MR JENSEN: Vell, | would say -- oh, am
I
Yeah, you're on
Okay. There appears to be -- it mght have been a
m sinterpretation of sone sort in classifying this as
not a -- as a source. It certainly is incorporated in
our water and | oad bal ance as a source. So there m ght
have been a m sunderstanding on the -- you know,
perhaps the -- the author of this response was not
aware that we are treating it as a source, and it is

i ncorporated as a source in the assessnent.

Dicta Court Reporting Inc.
403-531-0590




3627

© 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

O

> O >» O

kay.
MR HOUSTON: | think that, M. Secord, the
confusion mght cone fromthe question. | nean, we're

tal ki ng about extrenme flood events. And so in extrene
flood events, the end-pit | ake wouldn't create an

addi tional source of contam nation, but we have
recogni zed in the nodelling that seepage fromthe
end-pit |ake can and does -- will occur.

But just specifically in the case of an extrene
flood event, it's not an -- you know, an additi onal
source under those circunstances.

So, Ms. Grainger, would you agree that it |ooks like --
| ooking at this figure that you pulled up, that the
travel tinme would be sonmewhere between zero to ten
years fromthe end-pit |ake to Gold Creek?

M5. GRAI NCGER: | don't think that's evident

on this picture. W can go back to 112 -- PDF 112,
which is the map which shows the groundwater travel
time --

That's the one --

-- for creek discharge.

That is the one we were | ooking at this norning.
Ckay.

You're right.
kay. So we don't need to go there, then.

Ckay.
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Al right. [I'mgoing to pass over ny questions on the
waste rock humdity salt test charts. You'll probably
be happy to hear that.
MR SECORD: |f we could please turn up PDF
page 251 in Appendix 10 in CIAR 42. That is not it.
251 in Appendix 10 of CIAR 42. There we go. 5.2,
"Groundwater Quality" at the bottom
MR  SECORD: So it says: (as read)
Due to limted data availability, certain
paraneters have not been analyzed for -- in
groundwat er, including beryllium bisnuth,
l'ithium nolybdenum ammoni um phosphorous,
tin, strontium titanium thallium vanadi um
and zirconium For these paraneters, no
source termwas included for groundwater, and
t he concentrati on was assuned to be
O mlligranms per litre.
M. Day, are any of these elenents considered toxic to
humans or aquatic life?
MR DAY: Again, | wll have to ask

Martin to respond on that, please.

MR. DAVI ES: What -- what | can say is
that, you know, pretty nuch anything at -- at sone dose
is toxic to sonething. Yeah. What -- what stands out

inthis list to me: Most of these are netals that --

that don't receive very nmuch attention in -- in
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environnental quality studies. Ammonium does.
Mol ybdenum does sonetines. The others nuch | ess so,
woul d say.
Okay. So would you agree, subject to check, that
amonia -- how do you say it -- "nolybdenunt and --
Perfect.
-- and thallium would you agree, subject to check,
that they have listed guidelines in Al berta for the
protection of freshwater aquatic life? Those are the
2014 gui delines marked as CIAR -- CIAR 849. Do you
accept that?
Yeah, that sounds reasonabl e.
And woul d you accept that ammonia, nol ybdenum and
thallium al so have listed guidelines in the 2018
gui del i nes marked as Cl AR 8507
| believe that they do, yes.
When faced with no data -- maybe this is for you,
M. Jensen.

When faced with no data for chem cal constituents,
Is it common to use sone percentage of the respective
nmet hod-detection imts, e.g. 50 percent, so that the
I npact nodel ling can be done in a conservative manner?
MR, JENSEN: | would say generally, yes,
|'d agree with that.
And why did SRK choose not to enploy this comon

approach in its inpact nmodelling in this case?
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Well, M. Secord, as you were posing your questions,
|'m-- |I'"mjust |ooking for the nodel 'cause our use
of -- of background water quality for groundwater is
very, very limted in this nodel. W only used that

particular input in situations where groundwater's
directly, you know, sonehow extracted and then -- and
then, let's say, conveyed to another surface water,
anot her reservoir.

So in this case, whenever we have, for exanple,
quality of water that would seep fromthe end-pit |ake
into Gold Creek at GC10 foll ow ng a groundwat er path,
we woul dn't be using this source term And, in fact,
"1l have to get back to you, but |I'mnot 100 percent
sure if -- you know, exactly how nmuch -- sonetines
we'll use easier -- easier -- "easier" assunptions when
we know that the source ternms have absolutely no
rel evance to the outcone of the nodel, and that's npst
certainly the case here.

So | hope -- | hope that nekes sense. It -- |I'm
not excusing our use of -- of zero in -- in this case.
You know, we really don't expect there to be any
detectible limts of any of these -- well, for sure
amonia -- the ones that matter -- in this groundwater
source, and nost certainly |oadings woul d be, you know,
not -- not neasurable, really, in terns of the final

outcone. So we -- we don't -- whenever we do this, we

Dicta Court Reporting Inc.
403-531-0590




3631

© 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

(@)

don't do it lightly. W always do it as an -- we don't
try and cut corners in that sense, except when it's
conpletely irrelevant to the outcone of the nodel.

M. Houston, I'mnot sure who is best for this
question, but is it clear fromthe humdity cell tests
t hat when oxic conditions exist, seleniumand other

harnful trace elenments increase in concentration?

MR, HOUSTON: M. Day --

MR DAY: Yes.

MR, HOUSTON: -- would that be sonething for
you?

VR, DAY: Yes. So | can speak to that.

Yeah, the humdity cells are a very usefu
indication. |It's a -- actually, why we performthemis
to understand weathering of the materials. So they are
a very useful indication of what -- what will cone out
of themas they -- they get exposed to the atnosphere.
Right. So is it clear fromthe humdity cell tests
that are part of this application that when oxic
conditions exist, seleniumand other harnful trace
el enments increase in concentration?
| certainly agree that seleniumis shown to cone out
when these materials are weat hered, yeah.

And do you agree the success of the SBZs to sequester
seleniumis dependent on the conditions in those

structures remai ni ng anoxi c?
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| agree that the option nust be low. | -- | take issue
with the use of "anoxic". |It's nore |ike suboxic, but

| ow oxic conditions is correct. Yeah.

How wi I | Benga ensure that the SBZs remmi n anoxic or
suboxic into perpetuity after Benga is gone?

Vell, the -- the -- the way that suboxic conditions are
created is using nethanol, and ny expectation is that
that woul d continue until those conditions can be
denonstrated to be sustai ned.

Now, a void ratio of 25 percent -- that's porosity, and
| don't think we -- | don't know if you need to turn it
up; the reference is Appendi x 10, PDF page 249 -- was
used for the SBZs. Do you agree that -- would it be
fair to say, M. Day, that you woul d' ve expected that
this nunber woul d' ve been nmuch hi gher, around

40 percent or so, given the volune expansion to the

excavated rock or maybe put -- or maybe --
Yeah.
O maybe put another -- maybe put another way, another

way to approach it is: Wuat is the justification for
the selection of 25 percent? And if a higher nunber

had been used, how would this affect the m ne water

bal ance?

( SI MULTANEQUS CROSS- TALK)

MR DAY: Go ahead.

MR, HOUSTON: Okay. M. Jensen's going to
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answer that, M. Secord.

MR JENSEN: Okay. Yeah. So the

assunption of 25 percent is another exanple of -- of a
conservative assunption we used. It -- it certainly is
low. It -- it's not outside the range of what you

m ght expect for -- for waste rock. But, you know,
in-- in certain cases, we are -- we're closer to 30,
and in other cases |I'maware of we're as high as 35.

25 just neans that it gives us the | east anount of
residence tinme and the | east anpbunt of -- of available
storage volunes within the -- within that -- in this --
the saturated backfills. So that neans when we are

| ooking to evaluate mtigation nmeasures and constraints

on -- on managi ng the volune of water, we're saying,
Okay. Let's say 25 percent -- that's the |east
we would -- we would ever expect. So what does that

give us in terns of a volune? |If we increase that
nunber, it just neans we have nore storage vol une,
and -- and in ternms of planning for mtigation, it's --
you know, | prefer to be conservative on that count.
And what was the void ratio selected for the waste rock
dunps?
| believe it was 25 percent. Let nme just quickly check
t hat .

Yes. That's correct.

So, so nuch attention has been given to sel eniumthat
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ot her harnful elenents appear to be overlooked. |Is
there a reason for that and, if so, please explain.

MR, HOUSTON: | -- 1 don't knowif that's a
fair statenent, M. Secord. W've -- we've nodelled
many el enments that we believe will be present in the
treated water, and we have identified a few, |ike --

i ke zinc, for exanple, or alumnum that may be

i ssues. Qur nodelling is conservative, and so -- and
the results are, in many cases, on the borderline. So
they -- they may be issues. |If they are issues, we've
commtted to installing a netals treatnent plant to --
to deal with that. So -- so |l -- 1 don't think it's
fair to say they've been ignored.

So dousing of the SBZs wth an organic substrate wl|
i kely have to occur to pronote the reduction in redox
condi tions necessary to precipitate and sequester the
sel enium Has Benga | ooked into how this w Il affect
the nobility of other harnful elenments |ike arsenic,
chrom um cobalt, copper, |ead, nercury, nolybdenum
and ni ckel ?

MR JENSEN: Yeah. So our expectation is
that certain elenents, in particular manganese and
possi bly arsenic and -- and other netals that we --
that we know, tend to nobilize during reducing

condi tions, so under reducing conditions. W're

keeping a close eye on those, and that's one of the
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reasons that we have recommended our -- and Benga has
conmtted to two things. One is the -- the test work
at various different scales to try and -- and cone to
terns with exactly what -- what concentrations or what

constituents mght be nobilized. The other one is
the -- the post-SRF treatnent that the conpany has

commtted to.

So we are -- we are by no neans ignoring the
potential for -- for constituents to be nobilized, and,
in fact, what's required on our end is -- is alittle

bit better quantification of exactly which ones, if
any, will be nobilized so we can -- so we can nanage

t hem appropriately.

MR, HOUSTON: | think I'd just like to add

to that, M. Secord. | forget what verb you used for
the addition of the -- the hydrocarbon, which probably
will be something |ike nethanol. But it -- it's a very
wel | -control l ed amount of methanol we'll be adding to
this -- this SBZ W want to create just the right

| evel of oxygen so that we reduce the selenium we
reduce the nitrates, but we don't go so far as to
reduce other elenents and -- and create problens. So
it -- it's a very closely nonitored process.

Al right. So | think 1'd like to nove on to this |ast
area of questioning. Mnitoring conducted by Teck

Resources Limted, Teck, in the Elk Valley to the west
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has identified the presence of elenents such as

cadm um cobalt, nickel, and zinc above guidelines for
the protection of freshwater aquatic |ife and

occasi onal detections of chrom um and urani um above

t hose sane guidelines. The sane -- the sanme can be
expected for this project given the simlarity of the
formations. So why would we create another problemin
an area -- in another -- why would we create anot her
probl em area in another sensitive watershed of the

Rocky Mount ai ns?

M. Secord, first of all, we can't speak to the
situation at Teck. W -- we can only speak to the
project we've got in front of us. W've -- we've gone

to lengths to identify what are the potentia

contam nants of concern emanating fromthe G assy
Mountain Project, and -- and we've done our best to
nodel those in a conservative fashion and devel op
mtigation techniques to -- to ensure that the
environnent i s protected.

MR, SECORD: Zoom Master, if you could pul
up Aid to Cross Nunber 4 Coalition, Elk Valley water
qual ity 2018 annual report. If you turn to -- first of
all, could you turn to PDF page 1607

MR. SECORD: Probably this is for you,

M. Houston. Wuld you agree, subject to check on this

figure, that the LC W.C nonitoring station is -- is
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| ocated in the lower left inset panel and basically at
the south end of the operation -- of the Teck
operation?

MR HOUSTON: | have to confess, | can't

read it at this scale, M. Secord.

MR. SECORD: Can you blow it up there?
The -- the -- the lower left inset panel? Go up. Up.
No. Go up on the docunent.

MR SECORD: There's the lower |eft inset
panel. Can you see the LC WC?

MR. HOUSTON: | f that stands for West Line
Creek -- is that what you're | ooking for?
MR. SECORD: Don't nove the docunent.

You're fine where you were. Just leave it there.
MR SECORD: It's Line Creek W.C -- LC W.C

You see that?

MR. HOUSTON: | -- | see that, yes.
Ckay.
MR SECORD: And if we could then go to PDF

page 85 -- sorry, 4858 in the Teck report. And if

you -- if you scroll down, please. Put it at

100 percent.

MR, SECCRD: So you'll see there is a

line -- and this is probably for M. Day. There is a
line for the LWW.C [sic] --

MR. SECORD: And can we go up to the top so
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we can see the -- and is it possible to -- to get rid
of M. Houston's picture so we can see the whole
docunent? Can you nove the photograph over? Wy don't
you reduce it further to 75 percent.
MR  SECORD: So, M. Day -- | guess it's --
maybe | guess we'll need it at 100 percent.
All right. So on page 4858 -- and |I've got ny --
you've got it at, | guess, 100 percent, so that's fine.
But, M. Day, you'll see the very first entry for
LW-- LC W.C under the heading "Cadm uni, there's a
readi ng of .307; correct?
MR, HOUSTON: M. Chair, there's a |ot of
things going on at Elk Valley. A nunber of mnes --
Just let -- just let nme --
Yeah. | just don't want to be -- | don't want to be
answering for, you know, another conpany here. That --
that's where | don't want to go, M. Secord.
Sure. Let's just take a |ook at the data, M. Houston.
Per haps we can just go there first.
kay.
On page 8 -- on page 8 -- 4858 of this aid to cross,
for the first entry for LCWC, for cadmum there is a
readi ng of .307; correct?
Cadmum |'ve got Cadm um D and Cadm um T.
Yeah. So for --
. 322 and . 307.
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So for cadmum-- for CadmumT, i1t's .307. For
Cadm um - -

"D, yeah.

For Cadmum D -- yeah, for CadmumD, it's -- it's
.322; correct?

Yes.

And then if we go to PDF page 848, so two nore -- two
pages down -- or two pages -- yeah, two pages into the
docunment, so from-- so this would be 4860. W have
for mercury a reading of point -- this is in Mercury T,
a reading of .00111; correct?

Were -- where are you reading that?

The first -- first line of LC W.C for nercury --

No.

-- we have --

THE CHAI R | don't think we're on the

correct page anynore.

MR. SECORD: 4860.
MR, HOUSTON: Ckay.
MR. SECORD: So on the bottom on the far

ri ght-hand side of the docunent.

Yeah.

Again, | don't know why the Zoom Master can't reduce
your screen picture, but there we go. There's a
readi ng of .00111; correct?

| see that. Just above the dark -- darker black |ine,
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the thicker black |ine, yeah

That's right.
Yeah. | see that, yes.
And then for -- on page -- so two further -- two

further pages in, so this would be 4862, we have for

the "W -- LCWC for Selenium D, 512 and 523 recorded;

correct?
512 and 523. | see the nunbers, yes.
Yeah. And then if we go to PDF -- two nore pages over,

so this would be 4864, we have, for the first entry for
LC W.C, uraniumat 19.9 for UaniumD; UaniumT, 21;
for zinc, 10.7 -- for Zinc D, 10.7; for Zinc T, 10.2.

Yes.

Ckay.

WAs there a question, M. Secord?

Yeah. |'mjust going back to ny -- my questions,
M. Houston.

And perhaps you' d accept, just to speed things
along, that that LC W.C nonitoring station -- it is
listed in Table 4 on PDF page 25 as receiving
envi ronment West Line Creek. And we don't need to turn
t hat up.

Yes. That doesn't nean nuch to ne, M. Secord, but --
You don't know what a receiving environnent is,
M. Houston?

| do, but | don't know where these nmeasurenents are
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taken. You know, | --

Yeah. Wat --

This is not -- this is not ny project, M. Secord.
Yeah. And what are the -- what will be the receiving
environnents for the G assy Muntain Project?

So the treated water, after it |eaves the SBZ and after
it leaves the -- the netals treatnent plant, if -- if
we need to install one, wll eventually nmake its way
into Blairnore Creek, only after it's been nonitored
and measured and -- and that we've ensured that it
neets the requirenents for return to the environnent.
Has Benga assessed the risk that their operation m ght
have -- has Benga assessed the risk that their

operati on m ght have on the concentrating and potenti al
rel ease of NORM -- in capitals -- naturally occurring
radi oactive materials, or TENORM technically enhanced
natural ly occurring radi oactive materials, into the

| ocal environnent?

No, we haven't |ooked at that, M. Secord. It wasn't
one of the risks that we, you know, assessed inportant
for the project.

Vel |, why not, when your nei ghbour a couple of valleys
over is show ng high uraniumlevels at one of its
nonitoring stations?

Again --

O do you know about that, M. Houston?
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No, again --
|s that a surprise to you?
No. M. Secord, we're -- we're |looking at the rock
that we're dealing with for Grassy Muuntain. W' ve
done the testing on the rock to determ ne what netals,
especially, and -- and other elenents could potentially
be released. | can't speak for Teck. There -- there's
five mnes. They date back 30, 40 years or nore. So |
can't speak to what the situation is for Teck

All we can say is that we've evaluated the -- the
issues related to Grassy Mountain mne. Yes, where
we' ve been able to adopt technology that's been
advanced by anot her conpany, we have done so. But
we' ve done it based on what we've found at G assy
Mount ai n, not what sonebody el se has found in a
di fferent place.
Okay. So | guess what you can say is you haven't
| ooked at -- you haven't | ooked at all at the potenti al
rel ease of NORM or TENORM even though you're dealing

wth exactly the sanme type of rock, M. Houston?

W -- we're -- we're dealing with the rock from G assy
Mountain. |It's not exactly like anything. It's the --
the rock that we have for this project, and -- and

that's the basis for our analysis, M. Secord.
It's the sane type of rock that Teck are mning. |It's

a netal lurgical mning rock; correct?
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No. | -- 1 think that's a super oversinplification

of -- of mning in general. W're -- we're -- we're
dealing wth the rock on Grassy Mountai n.

And how does that differ from Teck's rock?

| -- again, | don't have a sanple of Teck's rock. Wat
we do have are sanples of Grassy Muntain rock, and --
and that's what we've been anal yzi ng.

So it could be exactly the sane as Teck's rocks?

| don't have rock fromthe Teck project to conpare
Wi t h.

Right. Gkay. | think we've established that success
of the SBZs in sequestering seleniumfor the |ong-term
wi Il be contingent on keeping redox levels |Iowin those
wast e di sposal areas and in the suboxic range, as

M. Day puts it.

What will happen after the mne is conplete and
reclamation is done? How will Benga guarantee that
seleniumw || not be nobilized later by infiltrating
oxygenated waters that will shift the redox conditions

into a conduci ve range?

So -- so, M. Chair, as we've discussed many tinmes in
this hearing, the -- the seleniumw || be renoved from
the water through this biochem cal process, and -- and

that will be at sone depth within the SBZ to -- to
avoi d possible mnor variations in the level of the

nat ural groundwater.
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Sol -- 1 think we all can appreciate that even in
a -- a very deep end-pit |ake, even though it's exposed
to oxygen at the surface, unless there is a mxing
mechanism it's -- it's very comon to have suboxic
or -- or |ow oxygen levels at depth, and it's sinply
because the -- without the mxing of the water fromtop
to bottom it's difficult for oxygen to -- to penetrate
to depth. So we -- we would expect that once the
seleniumis deposited inside the waste rock saturated
backfill zone, that -- and -- and left to its own
devices, that the saturated backfill zone would not
reoxygenate naturally.
It is indicated that it nmay take a long tine, 50 years
or nore, for any contam nants nobilized by the m ne
devel opnent to be detected at nonitoring stations.
Benga w Il be long gone by then. So how can area
resi dents be sure that |egacy contam nation will not
beconme a problemfor them down the road health-w se or
cost-wse? |'mthinking specifically of Ms. Gl mar and
her successors.
M. Chair, | think what we've been discussing is
exactly the opposite. W' re expecting to see the
selenium nitrates, other netals during the life of the
mne. And what we've said is that we fully expect to
| eave the water treatnent facilities, sone punps,

noni toring stations, maybe even injection facilities
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for -- for nethanol -- we expect to | eave that system
in place for a nunber of decades after end of m ning,
and we expect to continue to operate and nonitor the

wat er quality and the water nmanagenment systemunti l

such time as it's denonstrated that the -- the system
is -- is naturally reaching a safe | evel of water
ef fl uent.

There is a lot of faith being placed in the SBZs to
attenuate selenium The retention factors are quite
hi gh at 95 percent -- that's in Appendi x 10 water and
| oad bal ance nodel -- and it is likely that this
capture efficiency -- do you agree that it is likely
that this capture efficiency will be nuch |less, given
sone of the expected geotechnical conplications, e.qg.
pH, COQ2 levels, redox conditions?

What would -- and then as a follow -- as a little
add-on to that 'cause I'mdown to ny last -- |I'm
probably past ny tinme. So as a little add-on to that
question, M. Houston, what will be the tinme |ag
bet ween when Benga finds out that the SBZs are not
wor ki ng as pl anned and when suitable water treatnent
can be depl oyed?

Again, M. Chair, we expect that this systemis going
to be slowin developing. M. Jensen tal ked about the
bui l dup tinme of -- to -- to get a mninmum of water in

the ex-pit rock dunps so that we start to see
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percol ati on of water through those rock dunps. And
then the SBZ itself, water seleniumconcentrations,
the -- the long duration of retention in the SBZ,
that's all a very slow system

We have commi tted, should that start to show signs
of nmoving offtrack, that we would inplenment a water
treatnment plant or a gravel bed reactor in parallel or
in series wwth the SBZ to take up the slack, so to
speak. W -- we think that a gravel bed reactor based
on the prelimnary design that we -- we provided in one
of our IRs that we could install that kind of a
treatnment facility in -- in a year, and that woul d be
provi ded that we do sone additional planning and design
work in advance, but it would be about a year to put
one of those in and -- and probably longer in -- in the
two-year tinme frame or -- or -- or maybe three for a
wat er treatnent plant.
W1l enough water treatnent capacity be able to be
achieved in the tinme needed to deal with the vol ume of
wat er, given what we know about the chall enges faced by
Teck Resources in their El k Valley operations?

Again, very different operation. M. Chair,

M. Secord, we -- we |like to think that we're -- and --
and Teck is noving forward and | earning and -- and that
we're also learning along wwth them and -- and we've

i mpl enented -- we are inplenenting a nunber of -- |
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don't know if | should call them "technol ogi es", but
just practical measures in this mne to reduce the
amount of water that we have to treat and to deal with
the seleniumissue fromthe ground up.

SO -- sowe're -- we're thinking this through from
the very start of this project. W're at the
conceptual stage now, but as we nove into
engi neering -- detail ed engineering designs, tinelines
wi Il be devel oped that will be designed to deal with
t he sel enium i ssue.
kay. And this is nmy |ast question, M. Houston.
Adapti ve nmanagenent seens to be the overarching
solution to contam nant issues that are not conpletely
understood at this point in tine. Do you agree this is
a reactive stance, not a proactive one; and how wi ||
Benga ensure that contam nants will be isolated from
t he groundwat er and surface water environnments during

m ne devel opnent and into perpetuity?

| -- 1 don't think it's reactive at all. | -- 1 think
we're trying -- first of all, we're -- we're nodel ling
the -- the mne -- the project using conservative

paraneters, trying to err on that side of the equation,
so that -- so that our predictions enconpass an

envel ope that is -- and that the project outperforns

t he predictions.

The other thing | would say is that we've -- we've

Dicta Court Reporting Inc.
403-531-0590




3648

© 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

pl anned i n advance for a netals treatnent plant or for
a backup seleniumtreatnent plant. W -- we've done
sone prelimnary design on groundwater extraction well
systenms. So we've thought through a | ot of these
things. W've identified that these are all possible
solutions that we can enploy practically on this
project if required. And so |l -- | -- | actually think
that's a very proactive stance, and -- and | guess
that's the spirit of adaptive managenent or conti ngency
pl anning or -- or whatever you want to call it.
MR. SECORD: M. Chair, thank you very nuch
for extending ne the generous tine allowance, and |
will sign off.

| have to say this area is very conplex, and |
probably coul d' ve used the initial 12 that | asked for,
but | appreciate these hearings have to have limts, so
' mdone. Thank you very nuch.

And t hank you, M. Houston, and your w tnesses and

t he answers --

THE CHAI R: Thank you, M. --
VR, SECORD: -- they gave. Yeah.
THE CHAI R Thank you, M. Secord.

Just one thing before you sign off. You and
M. Houston had a discussion earlier, and | just wasn't
quite sure it got resolved, and it had to do with

ammoni a levels in Blairnore Creek at 2039. And you
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were | ooking for a confirmation from Benga that those
| evel s exceeded the environnental quality guidelines
based on the Al berta surface water 2018 gui deli nes.
And | think Benga agreed to get back to you. | think
M. Houston was about to provide a response. You
indicated it was an undertaking. W don't actually --
didn't actually assign an undertaking, so | guess ny
question for you, M. Secord, is that still a question
that you want Benga to respond to?
MR SECORD: Yes.
THE CHAI R kay. And, M. Houston --
yeah, M. Houston, were you able to respond to that?
MR HOUSTON: M. Chair, if we could cone
back to that first thing in the norning, | think that
woul d be the best thing.
THE CHAI R: Okay. So we'll get a -- we
wi Il assign an undertaking nunber just to track it
until you respond.
MR, HOUSTON: okay.
THE CHAI R So what woul d that undertaking
nunber be, staff?
M5. ARRUDA: It will be Undertaking
Nunmber 18, M. Chair.
THE CHAI R Ckay. Thank you.

kay. Yeah. It's quarter to 5, so |l think that's

probably about as far as we can go today. So according
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to ny list, up next for cross would be M. Rennie, if
he has any questions for Benga, followed by Tinberwolf.

Is there any ot her business we need to take care

of today?

MR. RENNI E: "' m here. JimRennie.

THE CHAI R Yeah.

MR. RENNI E: | have a quick question as to
what tinme we will be starting tonorrow norning.

THE CHAI R Yeah. W will be starting at

9 AM t onorrow.

MR. RENNI E: Thank you. That's good.

THE CHAI R Ckay. Thank you, M. Rennie.
Anyt hi ng el se?

MR SECORD: No. Thank you, sir.

THE CHAI R kay. Have a good eveni ng,
everyone.

MR SECORD: Yeah. Thanks.

THE CHAI R See you tonorrow norning at
9 AM

PROCEEDI NGS ADJOURNED UNTIL 9: 00 AM NOVEMBER 18, 2020
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