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PROF C. FELL: Good afternoon and welcome. Nohaue to read a formal bit, so
if you will just bear with that for a moment, an@ will get that over and get on with
it. So before we begin, | would like to acknowledge traditional owners of the
land on which we meet, the Gadigal people of theaB&ation. | would also like to
pay my respects to their elders past and preseatoethe elders from other
communities who may be here today.

Welcome to the meeting today. Hume Coal Propwidtanited, the applicant, is
seeking to construct and operate a new undergroo@dmine in the Southern
Highlands, New South Wales, near Moss Vale, tonaftar the extraction of

3.5 million tonnes of mined coal per year over @jgut life of 23 years including
construction and rehabilitation. My name is Prete<Chris Fell. I'm the chair of
this IPC panel. Joining me are my fellow commissis: Annelise Tuor, Geoff
Sharrock and George Gates. The other attendd¢les ateeting are — goodness,
wrong sheet. No? Thank you very much. My ap@sgiAlan Lindsay. Len —
please. Thank you, Alan.

MR A. LINDSAY: Len - Alan here. Sorry. | thougiou were on - - -
PROF FELL: Len Diekman. Doug Anderson. Dr SteRells.

DR S. PELLS: Yes.

PROF FELL: Bill Ryall.

DR B. RYALL: That's me.

PROF FELL: And Marylou Potts. Hi. Before | conte, | should state that all
appointed commissioners must make an annual déola@t interest identifying
potential conflicts of their appointed role. Fbetecord, we're unaware of any
conflicts in relation to our appointment to thisipa In the interests of openness and
transparency, and to ensure full capture of infeionatoday’s meeting is being
recorded and a full transcript will be produced amate available on the
Commission’s website. This meeting is one pathefCommission’s process. Itis
taking place at a preliminary stage of this proass$ will form one of the several
sources of information which the Commission wilkus complete the task referred
to in the Minister’s request dated 4 December 2018.

It's important for the Commission to ask questiohgs attendees and clarify issues
wherever we consider it appropriate. If you ateedsa question and are not in a
position to answer, please feel free to take atgquresn notice and provide any
additional information in writing, which we will #n put up on our website. |
request that all members here today introduce teles before speaking for the
first time. | think we’ve already achieved tha&nd for all members to ensure that
they do not speak over the top of each other tarereccuracy of the transcript. We
will now begin.
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And if | might say, we agreed to meet with yourgsdere rather than on site
because it was deemed more convenient for youveSwill treat this in many
respects like a presentation at site, the pubkeihg. So we may ask questions for
clarification, but we will be principally interesten hearing what you have to say
and including that in our deliberations. So withatt thank you. Can | hand over and

MR LINDSAY: | will take it.

PROF FELL: - - - ask you to — we’ve got two hqurasically, and there we are.
MR LINDSAY: We should be able to work within thathink, Professor. Look,
my name is Alan Lindsay. I'm a retired chemicafjie@eer and corporate executive,
and in more recent times, a small-scale Southeghlkinds cattle farmer. I'm also
the vice-president of Coal Free Southern Highlandiéch is an organisation that
was set up to oppose the development of the HuraéMime. This organisation has
a large number of supporters. Local residents - -

PROF FELL: Excuse me for interrupting.

MR LINDSAY: Yes.

PROF FELL: Can we get a copy of that - - -

MR LINDSAY: Yes,|I---

PROF FELL: - - - atthe end of the - - -

MR LINDSAY: You can have it, definitely, but —-

PROF FELL: That would be wonderful. Just so @kes it a bit easier for our
transcribing.

MR LINDSAY: Yes, sure. No. We've got other cepiof other things.

PROF FELL: Thank you.

MR LINDSAY: So we're happy to give it to you.wlon'’t be saying all of this - - -
PROF FELL: Okay.

MR LINDSAY: - - - because | timed myself this nmarg and it was too long. So,
anyway. So this battle with — against the esthbiisnt of the mine has gone on
forever. Eight years now. It's wearing a lot efople down. Now, I've had a lot of
interaction with Hume Coal over these years. | waspresentative on the Hume

Coal Water Advisory Group since about mid-2012, Bvel been assisting
landowners with land access, arbitration issuesdgsplites that they had with the
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Hume company. Now, the DPE has recommended tipabegl of the Hume
proposal be refused, and we're very clear — pletitssdhey’ve reached that
conclusion.

As you might expect, though, Hume were not so esisistic. The edition of the
Southern Highland News for 11 December quoted tinéispokesman as accusing
the DPE of “pandering to the squeaky wheel” antreggahat a vocal minority had
convinced the government that there was little supior this project. But I'm sure
you've seen the number of submissions that wereermadhe EIS, 12,000, and
about over 900 of those were what you might cdistantial submissions, and the
vast majority were against the project. So thecataninority” is in fact a great
majority in the Southern Highlands, and we’'ve bable to raise quite a lot of
money to fight this battle because | can assureity®a very expensive exercise, and
if it wasn’t for the fact that the Southern Highinis a fairly affluent area, we might
not have been able to mount the case that we’ve &igle to.

Also, in this presentation you will see that therah array of squeaky wheels here
who’ve evaluated the technical aspects of the HEifSeand put forward a very
strong case, which we’re very pleased to say hes keflected, at least in part, in the
DPE assessment. Coal Free Southern Highlandsddathé benefit of advice from
these experts and a number of others in formuldtsngosition, and we're really
grateful for the fact that we’ve been able to gebaple of hours to deal with the
more significant detail of the issues that we haith this project. My job today will
be to give you a Coal Free Southern Highlands assars of the DPE assessment,
and | will leave my colleagues to talk to theiras®f expertise. They’ve all been
introduced, so | don't have to do that.

Now, let me first say — and I'm sure this will be surprise to you — that we endorse
the conclusions that the DPE has reached in mdkgigrecommendation. This
project is not in the public interest and it shondd be approved. The DPE has
approached their evaluation of this project inlggent and cautious manner. We've
been quite frustrated at the length of time thest hlas taken, but with the recent
release of documentation that they’ve made availalith their assessment, we now
have a much better appreciation for the conflictt have existed and that dragged
this particular evaluation out for as long as &.ha

Now, the DPE have a number of critical reason fmp®rt. | will just quickly run
through them. You've probably heard them all mames now. One big issue has
been the mine design, the so-called pine featlstesy which is a combination of
conventional underground development methods wihvall mining added to it.
Highwall mining being commonly used in open cutm@piens. The highwall mining
technique has not previously been used in an unolemg setting in Australia and
virtually nowhere else in the world. | think theyght have tried it in China at one
stage but that's not a great recommendation.

The DPE has accepted the view of their appoint@e s — Emeritus Professor Jim
Galvin, Professor Ismet Canbulat from the UnivgrsitNew South Wales — that the
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pine feather mine design, in combination with ttengo impound water in the
mined out voids, represents a — in the working afédhe mine — represents an
inherent safety risk. The New South Wales ResauRagulator supports this
conclusion. While we claim no particular expertsge, some of us have worked in
hazardous industrial situations, seen fatalitiad,\ae instinctively identify with
Professor Galvin’s caution on the mining proces$lan conclusion that the
proponent has not provided sufficient justificatmmput it through a rigorous
hazardous analysis.

Hume’s response to this — which | found quite astiing, quite frankly — is that the
safety issues can be sorted out after they haveagfor the operating mine. A
sort of a “suck it and see” approach. “We’ll hgpreblems but we’ll overcome them
as we go along.” Professor Galvin — who is onthefeminent safety experts in
coalmining in Australia, certainly New South Walebas rejected this approach,
mainly because of the new design and the factittbabtally untested at the
moment.

We also support the conclusion that has been rddmhéhe DPE that there’s
considerable uncertainty with Hume’s assertion thatgroundwater produced in the
mining process can be contained within a primartewdam and the mined voids.
They’re putting these bulkheads in to block offfeacea as they mine it, and the idea
is that that will stop the water, keep the watewdoand control the level in the
primary water dam. There has been no assessmth# difficulty that the company
would face in putting these bulkheads in.

| sat through a meeting with Boral this morning,ondre trying to close the old
Berrima Colliery, and they’re putting in seven thalads. And | asked their engineer
how he would go about that, and | was quite stagtjat the effort that had to be
made to put these bulkheads in, and the time thaiuld take, and the probability
that something could go wrong because you've gosituation in the Hume mine
where the bulkhead construction will be taking plaere and the operating face of
the mine is right here, and this is the way ouhd Ao you've got one juxtaposed to
the other, and I'm sure that is one of the reasioaisProfessor Galvin was
expressing his concern as he has.

We feel that it's likely that the delay of timeimpounding this water will result in a
lot more of the water being pushed up to the serfdanean, not only we; | mean
the department and Professor Galvin and Professob@at. All agree that the
chances of this material flowing into local streamkich then flows into the Sydney
water catchment, is really quite high. Hume'siatiplan was to have a water
treatment facility as part of their surface fa@ktto guard against this eventuality,
but this investment has been deleted presumabbuisedhey wanted to keep the
cost down and they have a belief that their undeng operations will work
flawlessly to contain the produced water and inapyion and the opinion of many
of my colleagues this is a very courageous assompti
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Moving on to groundwater itself, one of the key doisions of the department in
their assessment was that the project involved thieat have termed and have
always referred to as an unprecedented numbewoahdwater bores being affected
by the mining operations. Hume have proposed soalee good arrangements that
are quite frankly unworkable. Marylou will speakthat a little bit later on.

The DPE has concluded that the make good procassitime have put up will have
an unavoidable adverse impact on the landowner eoritynas well as creating
problems for themselves because they will havetliitrate, you know, 118 potential
disputes between the mining company and the landmynAnd we certainly agree
with the conclusion that they have reached here.

Hume are proposing that the negotiations that pd&ee between the landowners and
the mining company are based on Hume’s groundwadeiel and they also want to
take into account other users of water at the ingkit's an impossible situation for
landowners to agree to that. They want legallgling agreements before the

mining starts in that particular area.

MR G. GATES: Sorry, Alan. | didn’t quite undeast that point. Could you just
go over it again?

MR LINDSAY: What, the ground — the - - -

MR GATES: The — Hume Coal want to acquire watentflocal bore owners —
sorry - - -

MR LINDSAY: No, this is — no, this is the damaiipat they’ll be doing to existing
bores.

MR GATES: Make good.

MR LINDSAY: The make good, yes. So they’re prsipg that in five-year
intervals — this is after they’ve been given appitevthey examine the bores that
they think will be affected during the next fiveaye and they come to a legally
binding agreement with that landowner as to whattbadhappen. The problem — but
we will go into it in a bit more detail — is nobodyally knows how bad the damage
will be. And they expect landowners who are opegain an atmosphere of
significant distrust with this company to enteegdlly binding agreement before
mining starts in their area. As that famous mamfiThe Castle — | think his name
was Kerrigan — said, you know, “they’re dreamingdu know. Nobody will sign up
for them. And these things will get bogged dowd #rey will all end up in court
and the department recognise that that's what hregope

There seems to be a misunderstanding by the conthahthe landowners don’t
actually value the water they’'ve got, whereas,aswould know, they do value it
very, very highly and if anybody had any doubt atibat, the, what, six months of
last year that we had very little rainfall and tdreundwater system was worked right
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to its very, very limits. We even started to deewater table fall in areas that we

had never seen before. And so people do value tivegive got and they will fight.
They don’t want to fight — they’re sick of this dtithey will fight to make sure that
it's protected.

On the project economics, | think we all learnechsthing. | think the expert that
the department engaged — BIS Oxford Economicsuadgt | think, put a very good
and very thoughtful paper together to explain hbevtbtal economics of these
mining situations work. They concluded that thenbers that were being put
forward by the company were grossly exaggeratedxandould certainly agree
with that. in fact, | think it's even worse thamat they have concluded because
they didn’t do a full analysis of the actual ecommsrof the project itself which are
extraordinarily poor. So we will talk a little bitore about that later.

Now, while we agree with most things that the DRE buggested, we disagree on a
couple of points. First of all, the geology in #rea is quite uncertain. Len will be
giving a presentation on that a little later, bus tis the very edge of the southern
coalfield and there is a lot of geological anonmmliethe area, some of which Hume
have identified and some of which they haven't.t ey have made some
assumptions on the conceptual geology which argtaiely at odds with the
experience that people have had in this area fmmgtime. They seem — anyway, |
will let Steve talk about that a little later.

We also question the fact that Hume have decidgdaduce their EIS without —

with a very, very small number of pumping testowNa pumping test ..... just more
aware of these things than most — but a pumpirigs@s overall assessment of the
hydrogeological capacity of the area. We know wegot some bores with very,
very high capacities. The Rosedale property Hamra that can produce between 40
and 50 litres a second which is a phenomenal anaiuméater. The property next
door — they did a pumping test on the property dexir. They ran it for seven days
at 20 litres a second. That's 0.6 of a gigaliuenped out. And we were monitoring
it on other bores and we hardly found any moveraeatl — there was some, but not
a lot.

So it surprised me, then, that they only did ofeptest — two tests out of that whole
area. They report another six or so, but theywenfthe Berrima Colliery and one of
those tests was only for an hour, you know. | médamas just ludicrous. And we
really question the amount of data that they'veayut the adequacy of it, and it's
one of the bases for our opposition. Hume washiéstl data, and some recent data,
that they were able to do on their own properties they’re withholding it from
evaluation by the community. All | can say istifeéally backed up their case, I'm
sure they would have put the data out on the télbieit’'s held within the DIGS
system under a confidential basis and we haveglited it.

But we do have some data prior to 1985 and thahbked us do an evaluation, plus
a lot of us have got bores in the area and we khaivthe good water is right at the
bottom above the coal seam. Hume tell us thergigad there and we don't quite
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believe it. However, Hume were very keen to getardata, and | will just show

you this ..... press it down? In 2014, Hume puapplication in to the Department of
Resources and Energy for some additional drilliNgw, there are 150 drill holes
located — nominated there — potential drill holemd each one of those yellow dots
represents a circle of 100 metres diameter. Gfeli®0 — and they're allowed to
drill anywhere within that 100-metre diameter arel of that 150, they were going to
select 90. Now, the DRE rejected this proposal.

A few months later, they approved 25 holes to lleedr Hume had reduced their
request from 90 to 70; 25 now and 45 later. @6&125 holes, just three were
drilled and they were all on the western side efffume Highway, the left-hand
side of the Hume Highway, one on a property owne#ibme and one on — two
others on properties owned by private land. Socausee they were really keen on
getting this data. They went to court. There wasurt case before Commissioner
Dixon and where their exploration manager madeaygbint of the importance of all
of this and | will just quote what he said there:

There’s a scarcity of data. Targeting these anedkallow data on geological
structures and coal quality to be gathered and ihiisrmation in turn will
allow a conclusion to be made about the likely tyadé¢ the working
environment and the product quality.

Now, those are the words of Commissioner Dixon, gt — | happened to be in
court that day, so she is — it's just reflectingatvtheir exploration manager said.
Now, Hume was successful in the initial hearing,|bst the case on appeal. Thank
heavens. And then they — so they, therefore tthest ability to get access to all of
the properties there where those little red datssapwn and that just happens to be,
according to them and according to others who dwsexploration licence
previously, that is the sweet spot area, the begtio that area. As you go to the
west, you get a lot of erosion into the coal scame as you go to the south and the
west, you start to run into places like Exeter Muds Vale and other places that are
pretty sensitive about coal mining underneath them.

But having been refused this access, Hume theedusround and said, “We didn’t
really need that data anyway. They dragged usciotiot,” or “forced us to take

them to court and now they say they don’t actuadlgd it.” And | think a lot of the
animosity that that the locals in the Southern kiglts feel towards Hume revolves
around this case and the company’s reaction t8atwe now have a situation where
that data wasn't looked at. Professor Galvin amdd3sor Canbulat also considered
the lack of data and were not all that impressHus is from Hume Coal EIS and
you can see why they would be concerned.

Those little areas there that have got the stapesss them are diatremes. This is a
wholly volcanic area. We've got Mount ..... whiisithe big — what is it — a basalt
plug on the right-hand side and the others araralis where the coal would be
eroded, you know, the diatremes had formed by waieiing — by basalt lava
coming up hitting the water and has a great watpply there and then spreading out
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and virtually exploding and if there was any caare, the coal wouldn’t survive the
formation of a diatreme.

The lines that come across there are fault lirg&xsme of those fault lines could be
quite big. Hume don’t know how big they are beestley haven't been able to get
in there and explore. But there’s obviously adlbactivity there, a lot of unknowns.
And one of the factors that brought criticism fréime two professors is that this is
Hume’s mine plan and they said, “Where’s the allogeafor the diatremes?” You
know, “Where are the — is the allowance for thdt§u Are you just going to —
you're pretending that you're able to do this imesy systematic and simple way” —
or is in actual fact, a lot of the mining would leaw halt if they ran into any of these
problems. And once again, that criticism was putvard by the two professors.

They are concerned that a substantial amount afdhbwould be sterilised in this
sort of event. If you look at the mining methodsttthey plan, it really relies on

being able to go in a straight line. This is timedeather system. You can see down
the bottom, you’ve got your main drives. That'standard formation in an
underground coal mining and the so-called gateseae the three roads that are
going up and off each one of those at an angldofitt60 degrees, you've got the
so-called plungers or drives which now ..... themnaads and the gate roads are all
properly developed underground mines, you knowh wibf strengthened and
everything like that.

The panels though, which I will show — this is asd-up. Let's say you've got a
gate road up the middle and you’ve got these platat go off at 60 degrees, they
are all done by automatic controlled continuousarsrand there’s a real question as
to whether or not that type of mining which is,eefiively, a high wall mine can be
done in such confined circumstances. You've ggdanachines working in an area.
Those plungers are unventilated, so nobody camdbkéem if anything goes wrong.

If there’s a roof fall and the equipment is trappétlecomes a major exercise in
getting out and as Professor Galvin, | thought \&oguently, pointed out those
plungers contain oxygen deficient air and, you knpart of the Hume plan is to fill
those plungers with coal washery rejects which eidplace that oxygen deficient air
and if there’s a fall inside, you will get a dispéament of this air and he considered
that a major hazard for the miners who are thedethis thing just hasn’t been
thought through.

Hume have claimed that they have had these ridgsiganeetings and so on, but
they’'ve never published the outcome of them ormyi@ry detail of the risks that
would be involved in this type of mining and undetgnd mining is dangerous —
very dangerous. Anyway, these geological probleave been, sort of, skimmed
over and Hume decided that they could go to the &Shey took the ground water
model that they developed for a preliminary ecormasisessment which was, you
know, about June of 2015 and they upgraded it. cBmsultant who previously
worked on it for some reason disappeared and tfayght in Coffey Geotechnics
who are well-known crowd and they had pier reviesy@rofessor — Dr Noel
Merrick and Dr Franz Kalf.
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They looked at Coffey Geotechnics work and declarétfor purpose and a model
class 2 or 3. And if you haven't heard yet, themethree classes of model for
ground water and one is the lowest and two anctisrextremely high. However,
the New South Wales government agencies, who k tthich a fairly thorough job in
looking at this, declared that it was only clasdl my two experts here also
declared it to be a class 1 model and so Hume eeédcftht they would do — that an
audit be done. Professor — Dr Merrick did the tiadd some deficiencies were
discovered and he took control of the modellingkneond made further revisions,
changed the software, brought in Monte Carlo amalyvery sophisticated, but they
didn’t really deal with the uncertainties that weeing faced.

Now, we have some problems with the modelling tesples that we used. Steve
and Doug will talk about that. But our greatesta@rn actually is in the data that
went into the model. | mean, if you haven't fulbflected the uncertainty of the
geological situation in the conceptual model that gevelop, all the sophistication
of a Monte Carlo analysis will do absolutely nothiior you and yet, that's what we
have been presented. Now, in our opinion, Humebhaaed its ground water model
on a conceptual geology that is designed to erthatehe calculated numbers for the
water tank, the water that’s intercepted by theimgimnd the bore draw down are
minimised. You know, we've been through all theselutions of the ground water
model and, you know, changes are made, new soft&gné in, uncertainty is
examined and we still come up with the same answery time. It doesn't, to me,
seem that it is — is a proper analysis that has Heee, even though, | have to say,
that the people that have been involved in it angent practitioners in the industry,
but anyway, that's what it is — anyway.

In their assessment, the department has chosecéptahe ground water model
that's put forward by Hume, but they increase theeutainty. Instead of the 65 per
cent — or 67 per cent that Hume had — or the ctarsislfor Hume had put on their
uncertainty analysis, they blew it out to 90 partceDoug feels it should be higher
than that and | tend to agree with him. | meanaveedealing with a situation here
where you're supposed to look at the worst caseasgefor the ground water tank
and we don't think that they have done the worseaxenario. Anyway, the
department accepted their model, went to an uringrtievel of 90 per cent and that
allowed them to progress with the rest of the agialy

Now — and this is a personal opinion. | think thasons that the department adopted
the Hume model are purely pragmatic. They’re tytim minimise the number of
arguments they had. One of the more esotericom®delling. But having
accepted it, they were then able to look at theadpmthat would be done to the
water bores by the Hume model and make an assesantethat assessment was
that the damage was great. It couldn’t be remediptoperly and, therefore, the
make good mechanisms were unworkable and, thereaf@eparticular aspect of the
analysis would go against the mine. And we celgtagree. And we — but we
believe and we would add that if you properly tolod& uncertainty of the geology
into account, that the situation would be far wor$aere would be far more water
intercepted, far more licensing of water requirad &ar more bores have been
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affected and the ones that were affected wouldfeetad in a far worse situation.
So | will turn over to my colleagues now. Len wilk about the geology and then
Doug and Steve will talk about the ground water ellaay and issues associated
with that.

MR L. DIEKMAN: Thanks, Alan. | had a few shoridgs if ..... might be kind
enough to roll through. I've already been introefdic I'm happy to reintroduce
myself as Len Diekman - - -

PROF FELL: Sorry. Please.

MR DIEKMAN: - - - a geologist and geophysicistsime 35 years, give or take a
year, working in petroleum gas resources and enwiantal aspects of petroleum
industry contamination therefore ..... and timectbgr, models of geology with
groundwater and development of resources. I'm tatay in capacity to represent
Dr John Connelly who is not here. He is oversédlseamoment. Dr Connelly has
put in submissions prior to this that are on theord.

And I'm going to talk today about the — some comjties in the geology that really
have not been captured by Hume in their submisstmatshe consequences of those
complexities are with respect to mine planningdotamination of groundwater and
also to the groundwater models itself. | won'tthkéking about the groundwater —
groundwater models in detail. | will leave thattopmy colleagues here today. So if
we might go and flip through that first slide. ®bat | really wanted to highlight

first off is that the geology in this area is quitemplex. Hume has assumed in there,
either tacitly or in other ways, that the geologyuite simply; in other words, their
mine plan assumes a simple geological layout emgalisimple mine plan, which is
the diagram ..... brought up recently. So | mjghkt explain this slide up here. On
the — that colourful section up thereis a - - -

MR ........... I've got a pointer if you want ane

MR DIEKMAN: Terrific. That will be wonderful ift will work. Perfect. Thisis a
seismic section. For people may not be aware atatseismic section is, it's a
profile that covers an area over the ground anddwaves are reflected off the
rocks, underneath received and processed andeherded at the surface, and you
get an image of what the subsurface geology lo&ks IAnd you're able to tie these
images in with coal bores, and there’s a coal bugee, and there’s also information
from logs that — data that's acquired down the timdé you can tie the geological
structure in down the hole and get an idea of whetearth looks like underneath
rather than just above.

So it gives you more than expression of the geotghe surface. It actually
penetrates beneath. So we — Hume actually publigtese three profiles I'm going
to show, this one here and two more, in their 2@liaquishment of — their partial
relinquishment. So whilst these lines are not ivithe ..... area themselves, they are
immediately adjacent, and | will speak to a slideawhere they are further on. So
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the main point here is that these images give udemof the typical geology that’s
in the area and the typical geology is complicated.

Now, what do | mean by that, well, | will explairhat | mean by highlighting some
things on the slide. First of all, in the profitagse red lines that are drawn here are
fault lines interpreted through the earth. Jugfite you an idea, this area from the
left here over to the right is of the order of abibuee to five kilometres. And we're
looking down here, about one kilometre depth hane, around about 500 metres to
the base of these boreholes here, and that's mdroumbers.

The reason it's round is because there’s a scalm there. That is not actually
depth. That is in — that's recording time. Thditsv much time it takes for sound to
bounce off the rock surface and be received asuhiace. And there are ways of
roughly calculating what that is, and that's what tre these boreholes in. So these
are the fault marks here along these plains, aswthe — there’s a horizon, which is
this marker here, this blue line, which is cut ygle faults.

And that’s roughly the top — what the structureéhaf top of the Wongawilli coal
looks like, which is the target that will be mineBecause this Wongawilli coal is
less than one metre in thickness, you actually aasee on the side because it's far
too thin to see that, but you can see the topetdal measure sequence, so it's the
top of that whole package which contains the Wonlljaseal. That formation is the
— it's called the ..... I’'m not going to go ovéetgeology because I've done that
previously. So that does give us an accurateafiéize structure of the geology.
Some of the things you notice here are as there’tha tilt on that surface, if for a
moment you disregard the faults, going down tontigdle of that section, and then
it comes up.

So there are dips, if you like, or what | call siyimes in that surface that do not make
it a planar surface. So it's not a very simpleslagake model. It's very, if you like,
bumpy and hilly underneath that surface. And ii y@ok and do some numbers and
do the calculations, you can see that that tope@#¥ongawilli coal in certain faults
is thrown a distance down that fault. And I've pomme labels up here on some of
the faults: 13 metres there, about 20 metres there

MR GATES: Sorry. Then where is Hume Coal in gestion of the mine?

MR DIEKMAN: The —the mine. This — these lindd, might — just to answer that
guestion, we might jump forward very quickly | tkitwo slides.

MR ........... Jump forward.

MR DIEKMAN: These are lines that were acquiredHiyme Coal — one more, |
think. 1 think we must have missed it. Thereimap in there. There it is there.
Okay. Okay. This is authority 349, the red owalirThat's the MLA in block.
Those seismic lines are highlighted here in thask Imes. Now, they were in the
previous part of the — of the authority before @swelinquished in 2012. So these
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seismic lines are here, so they are within a kilivenef the western part of that mine
plan. This black line is within the MLA. That'bd outline of that mine plan that
Alan showed earlier.

So that's the extent of the mine. If you can —hmijgst go back to — to that area.
Okay. So the main points here is that geologytsas simple to allow the type of
mine that they are allowing, and also becauseaségldisplacements of 10 and up to
20 metres, those continuous mineshafts would hageop right there where they hit
the fault face. If one of those drives was comdog/n here and hit there, they could
not then simply stop down 10 — or step up as tlse ocaay be — you know, 10 or 20
metres. They would have to terminate that.

MR SHARROCK: Excuse me. They say different. yfeay 10 metres they can
do, 20 they can't.

MR DIEKMAN: 20 they can't.
MR SHARROCK: Yes. That's 20 — 20, exactly.

MR DIEKMAN: There’s — okay. Well, there’s 20 mes$, 13 metres, and the next
five is a number. There’s a whole range therthink the point is that they will
again have to stop and that drive would be terrathafThere would be no access to
it. So what that means is (a) the efficiency @it timining process is compromised,
and the second part of it is that the integrityhaft mining process may well be
compromised too because of this ..... so the dhieg this does too is that the —
directly above the coal there, which is above tie bis the Hawkesbury Sandstone
that Alan has mentioned, the very highly efficiant important aquifer in the area.

What these faults do is they directly juxtapose position like that the coal which
would be mined to the base of the Hawkesbury Sandsiquifer. So you would
have the mine and — later on which would be filigth the rock and stone that |
believe that | refer to. So that's the slurry leé mine waste would be directly
exposed to, or juxtaposed to, that aquifer in mastances. Just bear in mind, if
that’s roughly three or four kilometres, I've baarthe major faults there — there’s a
dozen faults in that small area there. So in rawndbers, over that mine plan you
are looking of the order of, if the geology is asnplicated as it is here, of the order
of about 100 faults of that size. It might be 30might be 200. But that's a fee for
it.

PROF FELL: Is such faulting common generally @galcseams?
MR DIEKMAN: Faulting, yes and no - - -
PROF FELL: Well, particularly in sandstone over .

MR DIEKMAN: Yes. The closer you get to the swdasometimes the more
accentuated that faulting can be. The criticalghs the seam thickness. If you're
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on a —in a domain like Northern Queensland wheaens are eight or 10 metres
thick, faulting like this doesn’t have as high ampact because you can continuously
mine through that coal because actually you doréhesee the fault, from a miner’s
point of view.

PROF FELL: Sure.
MR DIEKMAN: Whereas here, you're stopped shoryaur track.
PROF FELL: Yes.

MR LINDSAY: If you look at other mines in the aen the southern coalfield, that
mine, the Wongawilli seam, they are usually thneé four hundred metres below
the surface. So you have got the Hawkesbury samelshen you might have 100
metres of silt stone and then you have the Wongjasghm. And the silt stone is a
lot more robust, aquitard at least slows thingsmomhereas the Hawkesbury
sandstone is fractured, as Len has being sayimgl tie big difference between this
mine and the others that exist in that coalfiekeltae depth of the coal and the
mining that - - -

MR DIEKMAN: The depth from the coal, the thinnedshe coal and the general
lack of a thick aquitard on top. So in many of theme representations there was a
one or maybe two metre thick aquitard or barrievatthe coal. That is breached by
these faults that are an order of magnitude gre&erin many cases their proposal
that there is an aquitard is not really accuratabse there is one there but it's
highly fractured, highly compartmentalised and doetsreally provide a barrier to
water flow. And the effect of mining along those#s, hitting one of those faults
exacerbates that issue because it would allow dfbwater in a much more — in state
of higher permeability, if you like.

It would enhance the flow. So in other words, srosntamination, etcetera. So
there’s some quotes there. You will get a copthsf so | won't read them out in
this forum. So in summary, the Wongawilli, it'sghly fragmented, really just into a
lot of separate bodies. It's not one continuoudytsn one continuous mine plan will
not — even if it's only in that 10 metre toleratistep level, will not be able to access
the coal to the level that they're talking aboAn attempt to do so would
compromise the aquifer. | might just go to thetrdixle. The next slide are two
more seismic lines in that area, in the next dlide | showed previously it shows the
location.

Again, these were acquired in 2011 by Hume undar titence that has now been
partial relinquished. | only put those up therenmy of illustration to say that the
geology is very similar here in that there’s theedevel of faulting and the same
level of unevenness in that surface. The top @Miongawilli coal in that blue line
is not a nice sloped surface which the mine planldvindicate. You can see here it
rises up and then rises down and is displacedt iSoot a simple geological
structure in the subsurface. | might just go ®lext one then. In the
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relinquishment report of May 2012, of which thegitaam on the right is reproduced
from, they — Hume did report on a magnetic survey.

They had two magnetic surveys; a ground basecdmgh resolution airborne
based magnetic survey. What these magnetic sudeeisthey do two things. They
pick up things like the diatremes, batholiths, @iths, any igneous feature that
contains magnetic material or, you know, basatis¢hsort of things and the like, and
they have identified quite few of those on the acef What they also show up is
faulting and on this diagram here — | might thempout those two seismic — or the
three seismic ones they show were in this areg ttexee, there and there, and this is
now the south-western boundary of the Authority @4¢he moment.

So this magnetic survey was actually shot rightautne boundary of the

relinquished area. Now, in this interpretationt tiney did at that time, they
interpreted all these faults. So all those lifeatures you can see are false, that they
have identified within the subsurface. So theyehpreviously identified this level of
..... however, that was really omitted in theirigasof the mine in later years. So

that hasn’t been captured.

PROF FELL: Yes.

MR DIEKMAN: That was an omission that, for whageveason, is not really
embodied in the current mine plan or valuation.wiNthat's — just go over to the
next one. So the conclusion of what | showed tieetieat the available data — the
magnetic data and the geophysical data from tisenseiines show that the geology
is much more complicated than what their mine glagnseems to imply. And the
consequences of that geology | have spelt outdredtd might just briefly go through
those. As | said before, the Wongawilli coal ighty fragmented. It's in separate
non-continuous bodies; in other words, not ableelp on for one mine plan itself.

So the mine layout, as | said in the previous slitesn’t really lend itself to
following that resource. So a lot of that resouect of the coal will have to be left
in the ground at that time so the recoveries, fetagt, will be much less than what
they expect. In other words, that mine cannotX{eegted. You have to stop when
you hit those big faults greater than 10 metre$jame does suggest themselves.
That widespread aquitard which | think will be &dkabout later and also has been
placed in previous submissions, is going to bedired by that faulting. That's
clearly visible on the seismic data. And Hume palslished that seismic data as
well.

PROF FELL: | can accept the first point and I ggithe third one | start to have a
bit of trouble with was if that exists, why hastiie aquifer been contaminated
already?

MR DIEKMAN: In

PROF FELL: In geological time?

.IPC MEETING 11.2.19 P-15
©Auscript Australasia Pty Limited  Transcript in Golence



10

15

20

25

30

35

40

45

MR DIEKMAN: In that area there?
PROF FELL: Mmm.

MR DIEKMAN: Well, the mining at the moment — weill’'s not taking place in this
MLA.

PROF FELL: All right.

MR DIEKMAN: The threat is that once the mine dgesahead and according to
their plan they will be storing — well, if that'sséurry — well, rocks and stone as they
call it - - -

PROF FELL: Yes.

MR DIEKMAN: - - - you then expose that mine wastaterial directly to the
Hawkesbury sandstone which is the main aquifenénatrea.

PROF FELL: Yes. That's appreciated.
MR DIEKMAN: Yes. So---

MR LINDSAY: ..... but I think one point though ikat the coal seam itself is an
aquifer and as long as it's not broken up - - -

PROF FELL: Yes. |appreciate that.
MR LINDSAY: As long as it's not broken up, the t@athat comes out of it is
typical water for — groundwater for the southemghifands, which tends to be a little

bit irony and needs — often needs a little bireatment by the - - -

PROF FELL: Are you saying that after the wastpusback in you actually get a
different groundwater associated with it?

MR LINDSAY: Bill will be dealing with that in detil.

MR DIEKMAN: Yes, | agree with that point. So yauill have — the mine
effectively will open up those areas where the shambeen mined and they will be
juxtaposed directly without an aquitard. Yes. Btwt clarify?

PROF FELL: No. It has to do with the concentmatof analytes, if you like.

MR DIEKMAN: Okay. Perhaps the groundwater peapight - - -

DR S. PELLS: Are you saying why isn't the signatof water within the coal seen
within the water in the - - -
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PROF FELL: Quite.

DR PELLS: Well, I'm the wrong person to ask. ondt - - -

MR LINDSAY: Bill is the right - - -

DR PELLS: ..... mystery at all.

MR LINDSAY: Bill is the right person and does -Hiiake care of that matter.
PROF FELL: Well, let’s handle it when we get titl B- -

MR LINDSAY: Yes. Right.

PROF FELL: - -- but I will flag it as a questionight.

MS A. TUOR: You have got time to think about it.

MR LINDSAY: Okay.

MR DIEKMAN: That's fine. That'’s fine.

MR LINDSAY: However - - -

PROF FELL: I just need to understand. | meamderstand what .....

MR DIEKMAN: Of course. | guess the flow on, iby will pardon the analogy
with groundwater, from that is also — and | wilin-that — we might just go back to
that previous slide, on the map. Actually mustehbeen the next one, | do
apologise. It's the map that I'm — yes. The flowfrom that is that after the mine is
opened and then if you look at the aquifer of thal seam itself or the actual coal
measures themselves, those coal measures do oher@p That dark blue is the
lllawarra coal measures outcrop so approximatedyguer one kilometres, 1.1 to
that 1.5 kilometre, those coalmines do outcrofpéttvo creeks, in Red Arm Creek
and Long Naked Creek just here. So they will tleat contaminant will be placed
in that position in the tributaries of the — balicahe Warragamba and the

Wollondilly, ultimately into the Burragorang catcent. That's - - -

MR GATES: So your concern is mostly about whéeedroundwater discharge is
and what the water quality would be - - -

MR DIEKMAN: It's - - -

MR GATES: - - - rather than you have got someebdhere that might draw this
poorer quality water into the bores?

MR DIEKMAN: It's both.
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MR GATES: Both.

MR DIEKMAN: You will have that discharge — thask of discharge, so, in other
words, the water catchment is involved in thatesyst And, also, you will have the
base of the wall to be sandstone in close commtiorcwith a high-risk
contamination body, which would be the mined Wonijaseams, because of the
geological complexity. So it's a two-fold systeffirigks there to be looked at: the
receptors in the water catchment and also contarntsmaaching the water bores, let
alone the — you know, the risks of drawdown ofdheifer.

MR SHARROCK: May | ask you two questions in redatto that. On that map —
pardon me — that you have there, do you think ¥iigtiag mine that’s recently
closed — Berrima mine is on that?

MR DIEKMAN: Berrima. Up here somewhere.

MR SHARROCK: It's up that — it would be off thatap, would it?

MR DIEKMAN: It would be - - -

MR LINDSAY: On that side of - - -

MR DIEKMAN: Be up here.

MR LINDSAY: Just above your arrows, actually.

MR DIEKMAN: Yes.

MR SHARROCK: How far away would the Berrima mine from their
authorisation? Isit - - -

DR PELLS: [I've got a picture of it - - -

MR SHARROCK: - - - two or three kilometres?

DR PELLS: [I've got a picture of it later that yoan judge off, but - - -
MR SHARROCK: Okay.

MR DIEKMAN: But, roughly, would that be eight kimetres, 10, something like
that?

DR PELLS: |don’t want to say on record about) ¥mow - - -
MR DIEKMAN: Okay.

MR SHARROCK: | thought it was four or five in tieport.
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MR GATES: Four or five - - -
DR PELLS: Okay.

MR SHARROCK: ..... to ask.
DR PELLS: Right. Okay.

MR SHARROCK: One other question, that is, youveto two seismic lines, which
were instructive, but have they done any seisngmgelves subsequent to that?

MR DIEKMAN: Not to my knowledge.
MR SHARROCK: On the remaining - - -

MR LINDSAY: It really surprises me that they haite but — or — that they’ve told
us about. | mean, because they own quite a Iéinaf in that area. The government,
| think, would be quite cooperative if they wanteddo the Belanglo Forest and put a
seismic line through there. They haven't triedidoany seismic along roads, which
is quite a common technique. But they haven't kadda to get on the properties that
we mentioned before because of the land accessthdehave gone against them.
But, yes, they may have it but they haven'’t sharadth anybody.

MR DIEKMAN: And, just, in DIGS there would appeiar be no reports lodged.
Even if there were, we would not be able to actess). They’re not open file.

MR SHARROCK: Yes. Butit's not unusual, actually do exploration and it
doesn’t go to DIGS until you relinquish something/ou reduce the size of it.

MR DIEKMAN: Yes. Correct.

MR SHARROCK: So | suppose while you still have tenure of the authorisation
or the MLA it's seen as yours. | mean, it belotmthe State, as we know, but - - -

MR LINDSAY: Well, that's definitely the way thesee it. But, on the other hand,
they’re being challenged on the geology and youlavbave thought, if they had
some evidence to support their case, they wouldt puit on the table.

MR DIEKMAN: Your point is good that in that ifwas their exploration manager,
or even their mine development manager, | would liksee some additional data of
that nature to give me comfort in designing, odgmice in designing that mine. And
| guess that's the point, is that they probablynded some more guidance there, with
more data.

MR SHARROCK: Well, you know, I'm not at libertp fpoint out what we did with
the proponent, but that question has been asked.
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MR DIEKMAN: Yes. And, of course, none of us histtable here are Hume Coal
and, you know, they are at liberty to explore awtording to whichever philosophy
they deem fit.

MR SHARROCK: The point is well made, is my point.

MR DIEKMAN: Yes —yes. It does beg the questigoy are right, why not?
Okay. 1 think, can we just go back then to that drere. The only other comment |
think | was going to make was just to emphasisadpi that Alan spoke about
previously, and that was the presence of igneaaitsatnes ..... and so forth, which
adds another complication to that project and tdadeen into account in that mine
plan, you know, that was and has been submittéaeivarious proposals. | think
that wraps up what | wanted to say about the imfpibois of the complexity about
challenging.

MR LINDSAY: Now, David, we need to change to dratprogram, because other
colleagues have decided to use the wide format FRoit and we haven’t been able
to put them all together. We will have to comelbtcthat one later.

DR D. ANDERSON: Okay. You've done one on thisnputer?

MR LINDSAY: Yes. It's on there, yes. | thinKstcalled “Anderson Fells” or
something. There it is, the top of — that's itka®. Doug.

DR ANDERSON: Okay. I'm Doug Anderson, princigadgineer for groundwater
modelling at the water research laboratory of ttleo8| of Civil and Environmental
Engineering at the University of New South Walésave a background in
environmental engineering and a Masters in Grouteiwstudies, and I've been
working in hydrological site characterisation anddelling for the last 18 years. |
was engaged by the Coal Free Southern Highlandsdertake a peer review of the
groundwater assessments and modelling in the EdShenresponse to submissions.

So I'm going to present today — next slide, pleasa, basically, my review of the
key modelling assumptions and limitations, in t@d that this sort of summarises
to you my understanding of the project risks anallehges. From my review, the
key modelling assessment issues | identified reledgoints, fractures and
structures, as Len has just discussed. | havdifidenassessment issues around the
interpretation of the geological and geophysicgklassues around interpretation of
the field hydraulic conductivity data that was datle.

| was concerned about various model calibratiomtdaand observations from model
calibration in relation to sensitivity of their meldo the aquifer storage parameters,
and their observations of sensitivity in transieadibration and their confidence
levels. Identified a few assumptions in numerioadel and ..... analysis that were
guestionable, that should be documented. And, taéumrther concern | had was that
while the New South Wales government owns the watssurce and is responsible
for its management, their relevant technical spistsain Dol Water haven’t been
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given the field data, the geological model or theugdwater modelling files to aid in
their assessment of the EIS and RTS. | will tooichthose in more detail later.

| will give you a high level summary of my findings relation to these issues and,
before | get into the details, I'm just going tokaaa few quick points about the
project ..... water management in New South Wageegernlly, groundwater values in
the southern highlands and generally, and the Hslwkg sandstone formation,
which is the primary aquifer from which the landieis are producing from. Next
slide, please. And, also, at the bottom of theepam will see, when I'm talking
about these things, there’s a reference to fudbils if you would like to follow up
at any stage. My submissions to DPE are notedwtleport number and
reference number. Next slide.

So, my findings. Firstly, the groundwater predietmodel, it's biased towards
predicting slow flow through the Hawkesbury sandstoock matrix, not fast flow at
structures, like Len showed. The second finding the model will underpredict the
magnitude and timing of drawdown at many surrougdjroundwater works. That'’s
because these groundwater works that are highiygeltte intersecting structures,
which aren’t in the model. The third finding waserefore, that the model may
underpredict the rate at which groundwater may filoww the mine workings,
because these structures haven't been represearttesl inodel.

An implication for that, then, is that if the projedoes proceed and correct errors in
past projects that I've observed in managementinérsites elsewhere in New South
Wales, is the requirement to make good an allegagdbwn impact must not be
negated by the absence of any ..... model impacligiion of the landowner’s bore
because the structures have been ignored, simpheaause an alleged drawdown
impact is observed during periods of low averagead, which has been another
reason mining companies have gotten out of makuoagl gn the past.

Very simply, groundwater needs to be used duringpg@s of below average rainfall.
Groundwater levels will decline when groundwatgstaee exceeds recharge, and
adding a large underground mind to a catchmeneasas groundwater capture and,
therefore, falling groundwater level rates.

PROF FELL: Just hold on there for a sec.
DR ANDERSON: Yes.

PROF FELL: Isn't he aim to put mine water backoiso there aren’t voids,
basically?

DR ANDERSON: But there will still be seepage tgh the roof of the workings
into the mine voids. There will be a water managehsystem. But, over time,
water will be added and there will be a loss obpuge head from the water going
into the mine workings, the over-lying formationBhe fifth finding — Hume Coal’s
model calibration and model confidence level classion, which has been revised
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from class 3 down to class 2, are still overstatéd.a class ..... model and that’s
because when the transient model calibration wamated, the supporting field
observation data and modelling workflow that wasdu® calibrate that model
actually didn't allow for a successful transienlilmation.

The next reason is that the key geological and lggsapal and hydrogeological field
observation data weren’t adequately representéiteimodel. For example, the
horizontal and vertical hydraulic conductivity vagj the permeability of the rock to
water, weren't integrated with the geological aedghysical observations to
provide appropriate Kh and Kv values at the scahtb@model and then that
information wasn’t encapsulated in their calibratworkflow. So when the model
was run and compared to observed and predicted \eatds, they didn’t look at the
K values that they got as a result and compareethask to the field data. So
they've just — it's — basically, it's the modellgiinterpretation of it and | will cover
that in a bit more detail in due course.

And then the third reason that the model calibraéind confidence level is
overstated is just because their faults, fractaresfaults and other geological
structures that significantly influence groundwdtew simply weren’t represented
in the model. They assumed homogenous hydrologaaitions in each layer of
the model. Next slide, please. On the project BEAhey were quite limited for
this project. The information is up on the slidix®re. | just wanted to raise one
administrative issue on that point in that the medes supposed to be peer reviewed
in accordance with the Australian Groundwater Fldmtelling Guidelines but it's
actually peer reviewed in accordance with an ofpgdeline, the Murray-Darling
Basin Guidelines 2001. Next slide, please - - -

MS TUOR: Sorry. Just on that point.
DR ANDERSON: Yes.
MS TUOR: Are there differences between those pegew documents?

DR ANDERSON: Minor differences but just in termfsadministrative due
diligence, | just thought | should raise that.

MS TUOR: But it wouldn’t necessarily change th#cmme of the peer review?

DR ANDERSON: It doesn’t necessarily change thie@me but it — as — it flows
through the SEARS - - -

MS TUOR: Sure.

DR ANDERSON: - - -as arequirement. So | fidelthe SEARs technically

weren’t met on that point. Moving on to groundwatenagement in New South
Wales — and | just want to make a few points. fliséis that water resources are
connected and water taken or captured from onengreater source is eventually

.IPC MEETING 11.2.19 P-22
©Auscript Australasia Pty Limited  Transcript in Golence



10

15

20

25

30

35

40

45

water lost from another water source or a surfaagemreceptor at some time in the
future. The next point is that the New South W&@esernment is responsible for
managing water resources for current and futuremgeions and that's enshrined in
our policy and statutory instruments.

We have two generalised instruments for managirtgmwasources in the state. The
first is water sharing plans and they’re like olaameconomic instrument for
managing water, to make sure we don’t take too matier from any resource and
the second is the Aquifer Interference Policy drat's designed to capture
everything that’'s not captured at the macro leselpreventing local scale impacts
between neighbouring landowners using water difféye

That policy requires the proponents to developrapdex groundwater model to
predict groundwater impacts for their projects ibdbesn’t specify any minimum
standards of acceptable technical work in makiag pinediction. That's a — that's
left to the purview of the decision-maker. Nextis] please. Moving on to
groundwater values and project risks, there’s a Sewth Wales Government report
from 2004 which explores the groundwater resouoéélse Southern Highlands and
states that the groundwater resource is highlyedalu

MR GATES: Is that photograph from the Southerghtinds?
DR ANDERSON: No, that one is not.

MR GATES: | see.

DR ANDERSON: That's - - -

MR SHARROCK: Quite dangerous, isn't it?

DR ANDERSON: It’s ..... on your GOB ..... but wihiés going to provide —
ecosystem services and water supply security duliogght are the main two ones.
Primary producers in the Southern Highlands vahlgta the groundwater resource
there. They invest ..... capital in groundwaterksand they require security of the
groundwater supply for a return on that investnaamt for production during
drought. If a modelling decision or a managemeogram is based on a computer
model which employs too many simplifications, yan@nd up having groundwater
mismanagement because you're not using the righfdo the job.

And if that impact water supplies at existing badels, there will be lost economic
primary production which is less revenue for NewatBoNales; there will be lost
income for the primary producers, potentially expgghem to financial challenges;
there will be sunk costs if the water levels cé@trecovered in terms of
decommissioning of bores, pumps and infrastructtinere will be new capital costs
for sourcing and establishing alternative watep$iep; and then there will be
management costs from resolving unanticipated inspghat weren't predicted by
the model, basically disputes.
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So making good modelling assumptions is really irtgod and basing management
plans on good modelling assumptions is import&ext slide, please. Now, | just
wanted to touch briefly on the Hawkesbury Sandstamséfer, which is where all the
local landowners are producing their groundwatemfr It's the principal
groundwater aquifer in the Sydney Basin. Some lgemjight not even call it an
aquifer because the yields are generally quite [¥au only get large yields from
the Hawkesbury Sandstone when your boreholes sesacting joints, fractures and
regional structures.

And so that makes this Hawkesbury Sandstone apawastity aquifer material and
that just simply means that water flows slowly tigh the pores in the sandstone and
a lot more quickly through the defects, the joitit structures, the other faults. On
the right-hand side of the slide there, you canseeee examples of horizontal and
sub-vertical joints in the Hawkesbury Sandstonethednfluence of these sub-
vertical joints and defects and faults is that wata move quite easily over small to
large vertical distances and so in the presentigesk joints and sub-vertical defects,
you can have vertical hydraulic conductivibat's much higher than the horizontal,
so water can move more easily vertically than it karizontally.

And then, alternatively, you might come to a shala clay shale interbed in the
sandstone sequence from where the water flow voageslin the past. In those
cases, it's harder for — more difficult for the @mato move vertically than it is
horizontally and so a model’s prediction of how &anoves through the
Hawkesbury Sandstone is highly dependent on highcpmceptualise the structural
features. Next slide, please. And that bringdaneso here’s an example here of an
excavation in the Sydney CBD and it shows contatathgroundwater leaking out

of a vertical cutting in the sandstone. As you se®, the water is only flowing
through very small parts of the Hawkesbury Sandstomd it's through these joints
and bedding planes. Next slide.

MR GATES: s that natural contamination or - - -

DR ANDERSON: It's an industrial — it's industrial..

MR GATES: Industrial?

DR ANDERSON: Yes.

MR GATES: Thanks.

DR ANDERSON: So the first issue — and Len hasesit already — is that the
principal issue with the predicted model for thie $s that they observed numerous
structures or mapped numerous structures durindekktop and field investigations.
This has a significant influence on groundwatewflaut it's not represented in their
impact assessment model. They modelling the Hawkgs®andstone as a

homogenous slab of layered rock in multiple laykan to the coal seam. And the
next slide, please.
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PROF FELL: Well, just before we move on.

DR ANDERSON: Yes.

PROF FELL: | mean, in the end, what can you d@ can’t micromodel the
whole thing. So it's usual just to pick some safrfigure and then do a sensitivity
analysis subsequently with varying permeabilitied see if you can - - -

DR ANDERSON: | would say that's correct and afso can — there is the capacity

to model structures in models, definitely the largees. So you can do it two ways.
You can have a complex representation of - - -

PROF FELL: All right.

DR ANDERSON: - - - or you can have the — an eegiing representation which is
here’s a best case average, here’s a worst cds@aimeability distribution - - -

PROF FELL: Well, that's what | see. And whewdok at these in different mines
typically - - -

MR LINDSAY: And, indeed, when we did our modediir- we produced a model,
as well. And that is basically what we did. Wekt@ fairly wide range of
sensitivities which we feel has to be done in aagion like this because of the
complexity - - -

PROF FELL: Well, my understanding is they haveealthat, have they not?

MR ........... 1 will comment on that.

DR ANDERSON: And I will touch on it in a bit modetail, but | think — one of the
reasons | think a more complex representationefg#ology is important in this area
is because the coal seam is in direct contacttwélsandstone, which is more of an
unusual occurrence than | would think - - -

PROF FELL: | appreciate that.

MR GATES: Doug, before you move on, do you warntiake — just make a
comment about the algorithm that has been usedeftneasing conductivity with
depth.

DR ANDERSON: I'm going to cover that on slide - -

MR GATES: So you're going to come to that? Adjht.

DR ANDERSON: ---3or4. Yes.

MR GATES: That's good. Yes.
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DR ANDERSON: Yes. Next slide, please. The ngstie | want to touch on was,
like, the numerical model layer conceptualisati®a they’'ve simplified their model
into a set of layers and effectively assigned tlaedecreasing permeability with
depth but I dispute that simplification because/thegot an extensive downhole
gamma log data set from across the site and whadmma log shows you is
differences in — well, the gamma log tool — diffezes in density and also clay
contentin ..... and so if you look down this lagtbe right-hand side, you can see
high gamma counts and low gamma counts.

And so you can clearly see in this diagram herasavéhere the Hawkesbury
Sandstone has got less clay content and more ofggrt. And when | ook at that
picture just there — and that's just one of marnygee that there would be appear to
be more permeability at the base of the HawkesBarystone formation and yet the
Hume Coal Response to Submissions document sugbastbere is no evidence of
more aquifers at the base of the formation.

MR GATES: Sorry. | can’t see that. Could yourpdt out. Have you got a
pointer or something? So we’re looking at the ddde line.

DR ANDERSON: Yes, the dark blue line.
MR GATES: Forthe gamma count.

DR ANDERSON: Yes.

MR GATES: Yes.

DR ANDERSON: And so I've highlighted these areased with the red dot —
horizontal dotted lines and the shaded areas.

MR GATES: Yes.

DR ANDERSON: And so, I've highlighted the areaghwthe lower gamma log
counts in red there.

MR DIEKMAN: From a geophysicist point of view, liflmight just add, the closer
that blue line is to the left-hand side, the lday content, which is associated with
more sand, which is associated with higher . ghéii permeability.

MR GATES: Yes.

MR DIEKMAN: So in the — on that log up there, soto the 180 mark, just below
that, that red zone that has been highlighted, dvbal on that log, interpreted as the
highest permeability zone.

MR GATES: Yes, | can see it now.
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MR DIEKMAN: Yes.
MR SHARROCK: The highest — | just missed a wottdhe - - -

MR DIEKMAN: The highest permeability. So then-ather words, the best
aquafer.

DR PELLS: Can I just add, in regard to that goestthat their trend with depth, in
my looking at it, it means that their model hasraydic connectivity that is
independent of geology. So | see it as a geolp@iameter, whereas, they just have
it just as a function of depth. So it doesn't igwige their position, or the geological
formations. And — and this idea of overburden aahng the permeability, | — only
just today, for example, we were doing a tunneljolgin Sydney, and we’ve plotted
all the — the — hundreds of packet tests for & asjor project, and there was no
correlation with depth at all. We did a job at thior the Snowy Mountains Scheme,
which had bores down over 1000 metres — againpnelation. Now, I’'m not

saying that correlation never exists. | just thjgology dominates permeability
more than the overburden pressure. That's — thatat's my experience.

MR SHARROCK: Butit's interesting - - -
DR PELLS: Yes.

MR SHARROCK: - - -isn'tit, that you say thathas got a lot of logs, like this, and
they don’t seem to have taken any notice of thepoal?

DR PELLS: Yes. Well, | will —that's what | tHin | will come to that, but it's not
my turn.

DR ANDERSON: That would be my assessment also.
DR PELLS: Yes.

DR ANDERSON: In terms of other things about teelggy, | — they put some —
some detailed engineers — geological logs in tlo& bathe IS. | went through all of
those. | observe that the Hawkesbury Sandstonenadigect contact with the
Wongawilli coal seam that they picked in 80 pertadrthe logs. So that means if
that rock is not competent or it's easier for th® pressurise, you know, there would
be a direct — leakage of water from the HawkesRBamydstone directly into mine
voids. So hopefully they were avoiding mining th@seas. Yes.

| went through and looked at the actual thickndske Narrabeen Group rocks,
which they stated were located between the Hawkgsbandstone and the
Wongawilli coal seam. They were absent in 80 pet of the locations, and when |
calculated the average thickness of where they,we@ a value of .4 metres, not 2
metres, as it was modelled.
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So there’s five times less resistance to verticay towards the coal seam than the
model simulated in the model. And they also sinadanodel layers 6 to 10 of their
model with the same hydrogeological propertiehefdame storage and hydraulic
conductivity values. Now, these layers represeawkésbury Sandstone, Narrabeen
Group, the Farnborough claystone, and the Wongawéters. So these are all
different geologies. They shouldn’t have the séydraulic conductivity value.

PROF FELL: But the end effect is — | understand’se saying there will be more
flow into the mine.

DR ANDERSON: I'm saying that’s the potential riskhe issue with the model is
that it's a single porosity, single permeability dle§ assuming fully-saturated
conditions. So it doesn’t have partially-saturdted. It doesn’t have a desaturation
condition developing up from the — from the minerkings as — as — as the mine is
proceeding. So | — 1 can't conclude that, butl Isdspect it's a risk, if they haven’t
modelled the geology properly in their model.

PROF FELL: Well, we do have data for, say, theriBe mine, do we not — some
figures from that that might give us some guidance?

MR LINDSAY: | think you have to be very, very edinl about referencing to the
Berrima mine. You have to remember that up utd2or 2008, there was
absolutely no data available from that mine othantday-to-day logs. There had
been drilling in that mine, and the other thingttheaced ..... had eventually was the
fact that the government told them that they haglbt@nd get an operating license
because they didn’t have one. The thing had bemmd since 1880 or | think in a
big way since about 1925. It was a totally dag=fzone, and - - -

MR SHARROCK: Underground quarry.

MR LINDSAY: Underground quarry, that's correcesy Lovely people, but they
managed to destroy the ..... entirely wherever thie, but that was a slightly
different situation because it was a total cavixgreise, but the references — using
the Berrima mine — Steve will talk briefly to thist using the Berrima data as a
reference point is fraught with danger becauseltia is extremely poor.

DR ANDERSON: And I will cover Berrima in a moment

MR GATES: Wasn't that one of the calibration paeders — that Berrima flow
information?

MR DIEKMAN: That was ..... yes.
DR ANDERSON: Yes. | will touch on that in a momte Next slide, please, Alan.

MS TUOR: So just on the logs.
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DR ANDERSON: Sorry. Yes.

MS TUOR: Are the logs comprehensive? So whensgu80 per cent of logs, are
you — do you think there has been sufficient logse®

DR ANDERSON: | didn’'t. I didn't include that gsgon in the scope of works.

MR LINDSAY: | can comment on that. They say thewe data from several
hundred bores, but the only data that they showeldese logs where the sites where
they had piezometers, so even though they show 40 bore logs, you've got to
divide that by three because piezometers — theresrally three drill holes nested
together for a piezometer. So the answer is hey, produce data, but there’s a lot
more that they’ve got that has been hidden fromArsd they wanted even more, as

| showed in that slide before. Data is a real fgwbin this project. It really is.
Dough.

DR ANDERSON: Yes. Next slide, then, please. Ok8yp the next issue that
George was asking about just a moment ago, intatpe of field hydraulic
conductivity data. You will see a little wigglirrgd line over on the right-hand side.
And my concern with the model, they’'ve representédt they think is an average
hydraulic conductivity value in the formation byldang at all the different types of
tests from the smaller scaler in a laboratory ¢esein the vertical direction to
packet tests on individual wells, or they see.ainterval of the well and do a
pressure test on it, to pumping tests which arékhek and — black square and black
circle on the figure. So on the right-hand side ywll see a black square and circle.
That's the horizontal permeability or hydrologinduictivity from their pumping

test interpretation.

And on the left — dotted left-hand line to the |éfiose are their vertical hydrologic
conductivity interpretations from the pumping teBkow, it's — in my experience it's
standard hydrological practice to take the pump&sg hydrologic conductivity
values as representative of the formation, ancicgytif you're building a model for
environmental impact assessment to predict thedtspd drawdown from the mine
on surrounding landowners who have put all theitsnato defects to get high-
yielding bores, you would want to have a model Whigpresents the high
hydrologic conductivity values seen in those weBsit what this — what the
assessment model does is choose values which @ueaborder of magnitude
lower. So that’s sort of the substantiation for poynt that they’re predicting slow
flow through the rock pores rather than the defé#ws are observed in the
Hawkesbury Sandstone rock mass.

Based on other pumping tests compiled by othetd'theaseen, they all tend to have
a hydraulic conductivity value that falls in thaiggling red line. The next point |
wanted to make was specific yield in the modelisThassigned towards the lower
literature values for sandstone, so one or twapat, which in my experience is
drainage of water from defects in the rock massraridhe rock mass itself. The
rock mass of Hawksbury Sandstone can sometimes gpoto 10 to 20 per cent of its
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volume by water. The next issue | had was thatitbdel has assumed ..... is always
10 to 100 times lower than the hydraulic conduttiviWherever there may be fault
throws or sub-vertical joints in the ground, thes@mption is not realistic. So the
model is biased towards underrepresenting the anwwertical water movement in
the model.

It's assuming more horizontal flow than may existeality. So that brings me to
my summary of model limitations from this modelliagproach and that is that
defects and structures are ignored. It prediciw flow through the Hawksbury
Sandstone rock matrix. If you have unrealisticlogyp and hydrogeology, you will
have an unrealistic prediction. | think the timisgd magnitude of drawdown
impacts of surrounding groundwater works, intelisggbints, fractures and
structures, will be underestimated by the modeimdy under predict the amount of
groundwater flowing through mine workings but thigrgome complications in
relation to them. | think Steve is going to tourhthe modelling of water flow into
the mine workings. And | think because of thessoms, the model as presented
can’t be used as a reliable tool for decided malagrrangements at landowner
works, particularly the question of whether a lospressure or drawdown on
landowner work is due to mining or is due to soriepeffect.

MR GATES: Like another pumping bore nearby.

DR ANDERSON: Like another nearby pumping bore-ges, who is talking more
water than this allocation, or something like that.

MR GATES: Yes, that's a good point.
DR ANDERSON: Yes.

PROF FELL: I'm very conscious it's now 5. It {ess us only half an hour to
complete your presentation, so - - -

MR LINDSAY: We will have to accelerate that.
DR ANDERSON: Yes. Okay. So---
PROF FELL: Manage it how you think appropriate.

DR ANDERSON: So next slide, please. | will maygckly through the slide. All
the information is there for reading, but basic#iligy said the model is not sensitive
to the specific storage value or a storage coeffici Models are sensitive to storage
coefficients, so | think that’s just — that justane that there wasn’t enough
information for transient calibration in the modahd therefore it won’t predict the
timing of impacts the landowner works quickly enbudNext slide, please. Their
claims about transient model calibration. Theyl shey’'ve calibrated to Berrima
mine.
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Well, basically, in the IS there was no time seplkes of observed and modelled
Berrima mine groundwater levels and inflows andlows from the start of the mine
to the end of the mine and if you go back to treugdwater flow equation which is
shown on the top right-hand side of the slide therealibrate a model, modellers
estimate K and SS in the equation by measuringatieecof pressure decline through
time, the distribution of groundwater levels thrbwgpace, and changes in recharge
and discharge, so if they haven't been able togprtes calibration with all that
information in their report, their model is notitaated to Berrima mine.

Another reason it can't be well calibrate trandierst because without those detailed
stress level history from the past, they might hstvert-term stressors in their
models from aquifer pumping or changes in rechén@a year to year, but their
model stress period, or time step, is half a yeagny transient disturbance to the
aquifer to calibrate an aquifer storage value $. &G0 — and also that the recharge
rates for the calibrated model are quite diffetenwhat was modelled at Berrima
mine. They've modelled groundwater recharge apér&ent of rainfall whereas
Boral's model of Berrima mine had one to four pentcof rainfall everywhere and
eight per cent over the Colliery.

So | would suggest that their model strictly isgppluand it's not as well calibrated as
Hume Coal have claimed it to be. Next slide, meaand lastly, the uncertainty
analysis. They used a Monte Carlo approach. Theye up with statistical
distribution, has described a possible range afesfor each model input parameter.
They ran the model but then they dismissed in tiggiorting summary tables —
everything outside the 330 37" percentile of results.

Standard scientific practice is to present eitf®eto99 per cent confidence interval
based on your appetite for risk. Their inputstfer uncertainty analysis had initial
model inputs biased towards lower end Kh and Kuesl Hawkesbury rock
matrix. The Monte Carlo approach itself in groumadiey doesn’t provide calibration
constrained outputs, so some of the outputs mag heagn de-calibrated, and so it
didn’t affect — didn’t consider the effect of sttues.

There has been some recent advice from draft + aldafce from the IEFC on
uncertainty assessment and they say geologicallmmadertainty has become
crucial in situations where ground models are hystoatched to head and
discharged data from historical pumping or climateord that are then used for
extrapolation beyond the conditional collaboratiays.

In such out of range simulations, the geologicaicttire uncertainty may often be
the dominant source and, thus, alternate hydroogez! conceptualisation should
form part of the uncertainty assessment. And sméls uncertainty assessment
didn’'t include alternate geological conceptualsasi. Next slide, please.

DR PELLS: ..... That's me, | think.

MR GATES: Can | get a question in before you - -
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DR ANDERSON: Yes.

MR GATES: - --swap to Steve. We've read yaparts, you know, and so well,
it seems really helpful to us. You mentioned i ¢ine in one of your reports was in
the Monte Carlo assessment, it still has to behuwugh a ground water model and
the ground water model is not perfectly calibrasadthose biases or errors carry
across into the Monte Carlo uncertainty analytsthat what you're saying?

DR ANDERSON: Yes. Well, what I'm suggesting suycome up with a potential
range of parameters that you think could be vaid you just throw that at them.

MR GATES: Yes.

DR ANDERSON: You throw them at random in the growater model. It makes
a prediction.

MR GATES: Yes.

DR ANDERSON: But you're starting — it's — essaliyj, it's like a shotgun
approach. You just throw — throw a range of vakethe model, answers come out,
but you're starting from some starting point andryshotgun blast is centred around
your initial assumption of what is true. But ieihcave values are one order of
magnitude too high, there’s not going to be marotgim pellets around the upper-
end Kh values and those that do have the high ealvwes may have the wrong
storage values and, therefore, that model outmdngewhat meaningless. I'm just
saying that there are better techniques for doimggrainty analysis in ground water
studies that look at the — look at constrainingdhlébration inputs ..... ---

MR GATES: Okay.

DR ANDERSON: ..... methods, for example.

DR PELLS: Right. With respect to Bill and Maryld will smash through this, but
| welcome any questions. So next — sorry. My n&a&teven Pells. Back in 2013,
| produced a report for a community group. Theerhiadn’t been proposed at that
stage — or had been proposed, they didn’t havetaalamine plan. | was asked to
comment on the ground water effects and | ran aemigad model. The outputs for
those showed a lot of drawdown and a lot of inflomsre than — so you can go
back, Alan.

MR LINDSAY: Yes.
DR PELLS: More than — than | had seen at oth@emin the Sydney basin. So |

thought, “This is quite a lot.” It adds up to melee time because it's quite shallow.
There’s no — it's quite high yielding by all evidenthat | was given and also there’s
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no magical way. A lot of previous mining assesstaei ground water models have
relied on the Borde Hill claystone or some layersturt of, separate what's
happening on the surface from what's going on értiine. So there was nothing of
that here and so my conclusions on the matterywenshid it publicly and it was very
unpopular, that, “Look, there’s nothing this mireactually do to make effects not
very high.”

But — so when Hume released their mine plan, theyved quite a low drawdown
compared to other mines and quite low inflows dmrtclaim is being, “Well, we
calibrated our onto Berrima mine and also we’vetbist amazing new mine
technique.” So as a scientist, | think we’'ve ale/gpt to be prepared to be shown
that we might be wrong, so | spent not an insigaiit portion of my life trying to
figure, “Well, why the differences?” And this isst a snippet into my journey, |
suppose. Next slide, Alan. So regarding Berrisaethis is the slide | was referring
to with Shane, this is the Hume proposed columinis & Berrima. So Berrima mine
— well, if I drew a — around the first workingsetk’s approximately 700 hectares.

And my understanding is the coal seam dips to ¢tkithsand they — most of the flow
gets collected out here and that — and as favassgen it, | am personally satisfied
that that what they measure here is a good repeganof what's going into the
mine. You got to keep in mind, this mine — thisighe end of life. This mine has
been going for 120 years. So when you first deraupbation into the ground, you
get a lot of inflow because you're under a lot @iter. The evidence that we have is
that it has been drawn down to seam level at Barrimme and so this outflow that
we see — observe of three to four megalitres aslagw what we see after 120 years
for a 700 hectare mine — drawdown to the seam.

So they've proposed this mine which is — | said eatmere in this presentation is
five times larger. | think it's more like — | saggven, it's more like five. But
anyway, 3400 hectares, despite being five or séwess larger, the inflow is about
the same as what you expect as we reserve at Beafter 120 years and the
drawdown is only 20 metres. So — okay. So fjust stepping back and looking at
this thing, well, why — how do they achieve th&®8 my — | guess the next question,
Alan — yes, go to the next slide. So their twonatawere — well, we calibrated
ourselves to Berrima, so ..... well, how does #uat up if that's what Berrima is?
And secondly, we’ve got this great mining method.

Now, so | put in my ground water model, | put th@ioposed mining method in it as
per their EIS and we had various different assumngtior how long these panels
were open. | did put —well, | will come to thaixt. But there’s three — there’s a lot
of things that I've said in submissions, but | wdistil it down to three things, which

| think are the main reasons why my predictionssaréifferent to theirs and that's,
one is dismissal of this sandstone aquifer, twaodsain conductance control and
three, is what we’ve already talked about being litwv conductivity coal —
formations above the coal measure that they've tediop
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Next slide, Alan. So this is a prediction thatel’gresented in our ground water
model and you can see — and | should just be theathis model represents the
mine plan. Itincludes bulkheads and we made gnpasic assumption saying,
“Look, these bulkheads are going to be open foh#ew It's somewhere between
probably two years, but we tested five to 10 yéaas these things were open before
they could put a plug in. | didn’'t assume any Mvati mining. | know — I've been —
Hume objected that | simulated this is a longwatien At no stage have |
represented this mine plan as having fracturing. oor anything longwall to do with
it.

As ... viewed, our geology was from the AusteB@ita investigations mostly for
the mine scene which was a lot of bores done lireeanvestigations. For the hydro
geological parameters, we relied on the publisheds by John Lea and | think his
personal experience. So he has put in around 28 o this region. And we
predicted drawdown to the seam which is consistéid what’'s at Berrima. Next
slide, sorry, Alan. And in terms of inflows, th&lows are large, so these — | did a
lot of sensitivity tests. | was quite — | guesglgot nothing to prove in a sense. |
was quite liberal with how wide | was able to rug sensitivity. These particular
ones show a different scenarios for how long theemwvas open before a bulkhead
went in. But I've got inflows in the order of aniere between 20 to 80 megalitres a
day.

Next slide, Alan. And again, sorry. So the ndixies when you press that, you will
see there, their drawdown predictions come up aagrose. So whereas mine was
going down to about 90 metres to the drawdownthésseam, you can'’t see this
here, but that little green thing is 20 metrestr®y’re only getting maximum of 20
metres drawdown above the mine. Next side, Aland the inflows are about a
tenth of mine, despite the mine being about — andas to Berrima, but despite it
being — | said seven. | think it may be about fidepending on how you measured
the first workings, etcetera. And it's a new mise,you would expect higher inflow.

So why? Next slide, Alan. Why it even ..... imgs&c So the first thing as | said is
the conceptual model. So from — this is from thblighed work of John Lea and the
paper at the University of Newcastle and he had,apbroken up the Hawkesbury
sandstone into three units — unit A, B and C —Igndt highlighted here in blue from
the publication what he deemed to be a good agbiéfsed on his encountering of
conditions and also on various gamma tests andhys@s. So this is his published
work and this is what we assumed in our modelif 86's wrong, in a sense we're
wrong too.

But — next slide, Alan. | pulled this drawing dudm the EIS. So this is data
presented by Hume and this picture was in the By$hg this is the map of a
hydraulic conductivity of the Hawkesbury Sandstahd think it was between 14
and 44 metres along the coal seam, so this wéssiunit A and they had presented
then funny units of ..... which when you back citelit comes out as values around
one, two — you know, up to 1.5 metres a day.
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Looking at what that is over on the right here, oredres a day, it's around up here.
So their data in their EIS is suggesting that it &irea of the Hawkesbury
Sandstone, you should be around a metre a dagonimast, they’re around about .01
metres a day and down to .001 for the vertical aohdity. So there’s no correlation
between the data that they’ve presented therehenddta that | adopted from John
Lea and what they've simulated.

So next slide, Alan. My first reason for why we'get such different inflows is that
from — and I've encountered this in other places té&/e can talk it about ..... but
I've found multiple lines of evidence that suggestt there’s a high yielding
formation above the mine, an aquifer in its truesse and this hasn’t been
represented in the EIS model at all. They've diej@¢¢o our use of it saying it's
probably representing high fractures, to whichyl, §8es. That's a possible
explanation, but you have to explain why John Lasleen so successful in every
instant and secondly, if it is due to high fracsjhen why don’t you represent that
in your model rather than just — you know, whenre&onfronted with data in
science that doesn’t agree with our hypothesis;avet just put our eyes over it.
You know, we have to do something with it. So it in their model at all. That’s
the first reason.

So next slide, Alan. And the next one is what weaalked about already. So this is
from the EIS. This is showing ..... of what they'ealled interburden and it's up to
10 metres thickness and it corresponds nicely thighproposed mine plan that
they've got this layer. So, | mean, when | rdad,tl, sort of, chuckled to myself
and said, “Look, they’ve found their Borde Hill gkione to save themselves.” That,
we looked at — there’s over 200 boreholes in théved we looked at them and we
could find — in most of them there was hard conb@tiveen the Hawkesbury
Sandstone and the coal regions. So we didn’tdimdevidence to support this extra
layer in our model and we didn’t put it in, basedtbe evidence.

And this is actually what McElroy and Bryan in thighties also published, they
saying:

Direct contact between sandstone and ..... coahsaie 90 per cent of the
bores.

So that’s another significant difference betweery whir model is different from
theirs. Next slide, Alan. And so my view on thlighat it's a tenuous assumption to
have your mine inflows controlled by — to some aktgy this layer that, (a),
probably — it probably doesn'’t exist at all, buitifs there, it's very thin. And, (b),
it's highly likely it's going to be disturbed by ming. So if that's what you're
hanging your hat on, that's a tenuous proposahyrview. Next slide, Alan.

So the next one is — for me it's the most compéidab explain, and this is to do with
how flow is represented into the mine. So theyised this — just remember these
numbers of .05 to .1 metre squared a day. | ifi £ the next slide, Alan, if that's
all right. So — one back, sorry.
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MR LINDSAY: Okay.

DR PELLS: Yes, we will just—no. No, it's thefi@ good, sorry. You don'’t get
the latest version. So just leave it as it is.o8ahe left-hand picture, when you're
simulating flow into the coal seam in the groundevamodel, you have to tell the
model for this layer you're going to let water iedause you're going to mine. So
the option in the models that we both use is tldsagn boundary condition, where
you're saying, “Water comes in here”. Now, a comnapproach — which | did and
which has been done by many people before, inaup@ople working for EIS —is
to just provide a very high number to this value.

And what that's saying is that you're not providiagy impedance to flow here. The
way that flow comes into the mine is just throulgé tormation, and it drains
through the formation, and that’s what controls houch flow comes in. And when
you do that — well, alternatively, what they dig®vide a very low number, which
is, in a sense, putting an impedance to the floth@mine interface. Now, when |
say a low number, it was an extremely low numbed, that has two important
implications. One, it controls the flow, and, tvitoghanges how the head — the
pressure profile above the mine. So | did an ayyabath hydraulics which |
presented in my submission.

| don’t have time to present here, but it's an aggl But you will find that if you

run a model where your inflows are controlled b thine boundary condition, all
the head losses will be at that location. It nédedseep up all the energy to come
across that boundary condition, and you won't gettmdrawdown in here at all. In
contrast, if you leave — you can have exactly #mesflow but not control it by this
drain boundary condition and you will get a diffiet@ressure profile. So next slide,
Alan. | did a quick test in one of our — next agaiorry.

| did a quick test in one of our — just as a coteapmodel. | ran two — | got a
colleague to say, look, just set up two groundwatedels, give them the same
geology but — and make sure — yes, and put a dr@ina. in here, and make sure that
they have the same flow coming into them. Onéneft has a flow control because
you put a small — a drainage control, and the atherhas a completely open drain.
And these two sections have exactly the same digettarough them but one of
them has drawdown and the other one has no drawdéwd that's because when
you instigate an outlet control like that, the dqu@entials will take on a different
shape.

So the implications for that — if you can click kabout five times, Alan, to go back
to that map of Berrima coalmine. Right back tofir@. One more. Two more
probably. No, a lot more. Yes, keep going. Tdrat. So when they talk about
calibration, the only bores that they presenteputrcalibrate to were in the northern
extremity. In EIS, they do not present anywheratthe drawdowns to Berrima
coal are. So they did get a calibration, butst jgn't — | don’t have the information
presented to me to show how they represented drawtmthis seam. And my
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suspicion is if you use a drainage control like,tigau won’t get much drawdown at
all.

We just don’t know with the information they’ve g us. They’ve given us no
information on how they've modelled Berrima minEhere’s no grid, there’s no
cross-section of where they put their drain boupdanditions, they don't present
the drawdown, so we just don't know. So, Alaryati can — if | can labour you to
go all the way back to where we were.

PROF FELL: Can | ask a very dumb question?

DR PELLS: Yes, sure.

PROF FELL: My understanding is when they driiey take the coal out and
actually leave a section of coal all round.

DR PELLS: Yes.

PROF FELL: Does that layer of coal all round cohthe flow into the mine?
Because if it did, it would go a long way to expiag exactly what’s going on.

DR PELLS: Yes. And there is some evidence thait becomes unsaturated and it
provides an impedance. Okay.

PROF FELL: Sure.

DR PELLS: There’s no evidence in the scientifierature that would suggest that
the value that they chose is a good representatitmat process. Yes.

PROF FELL: Well, I'm just interested.

DR PELLS: Yes.

PROF FELL: Is a very simple concept one that gan do a rough order of
magnitude sum, because it's going to be a wholke&st permeable than the

Hawkesbury Sandstone, which you say is in contattt w -

DR PELLS: Well, not in their model. Their modehot in — well, in their model

PROF FELL: You getwhat!I'm - - -
DR PELLS: Sorry?

PROF FELL: I mean, it's like putting a coating the outside of a pipe.
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DR PELLS: Butit's only a very small thicknessgdat becomes disturbed also. So
| think the impedance that the coal could provim@édaw would be marginal. If you
back calculate - - -

PROF FELL: Yes, I'm listening to you.
DR PELLS: Okay. Sorry.
PROF FELL: I'm pushing this hard.

DR PELLS: If you back calculate what the actualishge value of .1 metres
squared per day actually implies for the propeniethis layer, | have shown that it's
like stuffing the mine full of clay. Now, they’wdismissed it and said, “That’s not
true”. But then if it's not true, show me the adftions, you know.

PROF FELL: Write a statement and write a papeér-a

DR PELLS: Yes. No, show me the calculationg @fit’s not true, but that’s the
sort of impedance that they’re imposing upon ib. | $hink it's completely
unrealistic. Now, | just want to get — before Itgo — I've gone much too far. My
last point | will get to here has been the sengjtitesting. So they say that they've
tested it for sensitivity. They never tested thisget that it's controlled by the
drainage thing. So you can’t get flow into thismmbecause they’'ve got this valve
closed in the front of the mine, and they've gasth parameters up here. And so
they — they’re not very courageous with how thesg this sensitivity and open it just
a little bit.

And then — but then they test this ad nauseum,tab®e can the formation going
all this way, all the while having this valve cloée And my argument is that that's
not a sensitivity test. The analogy of it, howeveyou're sitting on a bicycle, and
you've got two brakes, and you've got them botlseth and say, “Look, my bicycle
doesn’t go downhill.” And someone says, “Well,ttedecause you've got your
brakes on ,”and saying, “No. Look, see, | candoisn’t go downhill, “ “That’s
because you've got your left brake on,” and go g;Sestill doesn’t go downhill.”
“Well, that's because you've got your right brake”o

And they never at any stage do they test both petensof controlled flow and
sweep through those and say, “How uncertain isaoatysis?” But that's my
analogy. And, in summary, | just — my view is th@ir model is both under-
predicting drawdown and under-predicting inflow.

PROF FELL: I'm conscious now, 10 minutes to go.

MR LINDSAY: Steve has just finished.

DR PELLS: Yes. Sorry.
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MR LINDSAY: And we will have Bill. Could we jusgo back to the other model?

MR SHARROCK: While things are being set up, yeujuite right: there’s not
much coal around when they take out their workiectisn, not to the right or left
where those webs are, and they don’t even neclysgario — they might end up with
a coal floor, they've said, and other places theeyot. But the working section is
three and a half metres, and in most places, tma $£10 metres thick, so they’'ve
got six and a half metres of coal above them. niwsright on Hawkesbury
Sandstone.

DR PELLS: Well, you will get deformations, anccdal did — look, they’ve also —
the values that they've chosen for porosity of ¢eajuite low. It's very low to what
I've ever used in modelling before, what I've séests of, so that's my other
guestion — is that, look, you know, at least prewadfair model, a fair number for the
coal formation, but yes.

DR RYALL: Okay. So I'm a geochemist. | graduaténiversity of Sydney and
carried out — my first 15 years in my professidifalwas in exploration. My last
life — I think it's the last one — was in managemeaincontaminated land, and for 10
years, | was site an auditor accredited by the EP#ign off, essentially,
contaminated sites when they're properly cleaned3mp| was asked by Alan to
look at potential for contamination of water, grdwater and surface water, by
placement of coal washery rejects back beneatgrthend. | will make mine very
quickly. | also made some geological implicationkjch are on my slides, which
will be provided to you, but my two principal issugre with what they call coal
washery rejects to comprise stone and rock. Thaly is not what coal washery
rejects are.

New South Wales EPA have given a number of resa@a®/ery exemptions and
orders related to coal washery rejects, and thégela there coal washery rejects to
comprise fine coal, coal dust, and soil and roek tas been ground and washed.
Some of the resource recovery exemption tells flatithe coal washery rejects can
contain up to 40 per cent of fine coal. This isthe coal that they used in the
modelling. Now, | wasn't given the principal cottamt, RGS — | wasn'’t given their
report. It was denied to us, but | based my assesson a report by Geosyntec,
who relied upon and quoted the results of the Ig§®t. So, firstly, | disagree that
the samples | used to determine the leaching cteaistics of coal washery rejects
weren’t representative of what will be really hapipg in true life there. So | go into
that in some detail there.

But the other thing that I'm particularly concerredabut is the poor documentation
of groundwater monitoring that they propose to takahis is critical to assessing
contamination of groundwater, that the monitorisigtarted at a very early stage,
pre-mining, and continues through mining and beymiting — beyond mining
because many of these coalmines are known, mbstdygh the work of University
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of Western Sydney characters, to often increage tife cessation of mining. The
simplistic groundwater monitoring program that thalked about is not sufficient.
They didn’t adopt, you know, control charts, whate normally used, where we
look at the intra-bore characteristics over timd statistically analyse them so that
we can detect concentration changes over timereaily and thereby be able to
identify the impacts of mining on groundwater qtyali

So they’re my two issues, basically, that | loak &) not representative testing for
leaching; they use a method, kinetic leachingctviwill produce only limited
results. They should have used this LEAF testieghwd, this leaching
environmental technique that was designed US BEP&now adopted by some
regulators in Australia, and, clearly, it's a munbre sophisticated method for
estimating contamination of groundwater over lorgqus of time. That, basically,
is my situation.

PROF FELL: We would be grateful. We will get@py of your overheads?

DR RYALL: You will. You will, yes.

PROF FELL: That's very important. Look, | wilake to kind of wind it up there.
MR .......... Canwe -- -

PROF FELL: - - - first asking the panel if thegMe any further questions - - -

MR ........... Canwe justlet---

PROF FELL: - - -then handing to you for justa--

MS M. POTTS: Just one more. One more - - -

PROF FELL: I'm terribly sorry.

MS POTTS: Short. Very short.

PROF FELL: |thought you were just there to watekr us, like all good lawyers.
MS POTTS: Well, you know my name is Marylou Pottse represented
landholders. I'm a solicitor. | have an incorgerhlegal practice. I've represented
the landholders in the Southern Highlands sincel 28ll in relation to access to land
sought by Hume. In relation to the majority ofsedandholders — and this is across
the authorisation 349 — Hume did not gain accesiseio land, and so Hume did not
undertake any exploration on their land. And yeuseen from Alan’s slide that they

were seeking to undertake intensive exploratiothese properties, and they weren'’t
allowed to.
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We won in 2016. The dispute sort of went on fradd 2until 2016. We won on
appeal before Chief Judge Preston, who found théh@se properties, there are
innumerable significant improvements, which we diéec as no-go zones. In other
words, you can’t drive across it, you can’t getunless the landholder says, “I give
my consent.” That position remains. Hume hadieein able to get onto these
properties. Hume will not be able to get onto ¢hpoperties unless the landholders
give their consent. In fact, these propertiesvarg significantly improved. Bret
Walker, Senior Counsel, represented the landholateegppeal. His view of the
decision and also the amendment of the definitiogignificant improvement has not
changed the position of the landholders to thergxteat Hume would be able to get
on.

In relation to Hume’s make-good model, it is fundantally flawed, legally, because
they have no right to access. So if they can’eascthey can’t undertake their field
studies. They can’t understand — and field studithgeir appendix in relation to
make good is riddled with provisions saying, “WélWave to undertake further
field studies. We will have to get onto this lantfe will have to assess it. We will
have to” — they won't get on. So their model isdamentally flawed on that level.
Legally, under section 31, under their exploratioance, they won’t be able to get
on, and even if they relinquish the exploratioetice because they get their lease,
they can't get on again without landholder consemter section 81 of the Mining
Act.

So, further, their dispute resolution suggestiat they can use part 8 of the Mining
Act in relation to resolution of disputes, | think,unfounded because part 8 relates
to exploration, and resolution of these disputa®isrelating to exploration; it's
relating to mining. So the jurisdictional basisirfounded, in my view. I've written
this all down, so you can - - -

PROF FELL: Look, I'm very sorry we didn’t leavely enough time.
MS POTTS: No, no, no. That's fine. I've - - -
PROF FELL: This will be very useful.

MS POTTS: This is not actually in the slides thate been given to you by Alan
because | was unable to do this until his slidesso this document includes my
assessment of the fundamental flaws in make gtiahows the area of land of the
landholders that | acted for, which is about 100@s, but there’s also another 1200
acres that Hume didn’t explore on Dr Nasser’s laadthat’s for — 2200 acres in
MLA 527 have been unexplored by Hume, and my vied my instructions are that
the landholders will not let Hume on their landhey will not negotiate with Hume.
They have a very poor relationship with Hume, whe bost them very significant
sums of money over a very significant period ofetim disputes in relation to trying
to access their lands.

PROF FELL: Thank you very much.
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MS POTTS: That'’s all right.
PROF FELL: Now, | will just ask members of ther@uission - - -

MR SHARROCK: Look, | will be brief. I'm worriedbout this — the way forward,
in the sense that we have heard from many peogtdtihme haven’t done enough
geological exploration and they can't.

MS POTTS: No.

MR SHARROCK: And, you know, what is your advice that? What will the
outcome of that be? | mean, they have already tzeeourt so it’'s not a matter of |
will be old fashioned, going to the Mining Boarddasay, you know, we have a right
under an Act. So what will be the outcome of that?

MS POTTS: Well, there is no outcome of that. dam, they — Hume Coal
obviously could seek access under the new defindgfasignificant improvement. |
think they will have the same difficulty that thegive already had and that the court
will find that they won't be able to be given aceés these areas which are
significant improvements. This — the southern tagts — these properties are —
they’re magnificent properties. You know, everghrof land has been improved
and they love their properties, they really — theglly do, and the whole purpose of
the Mining Act providing this protection of agritutal land that's significantly
improved is to encourage landholders to improve taad. And this is their form of
protection.

PROF FELL: Thank you. And thank you, George.

MR GATES: A couple of things. | really appreeigtou guys explaining your
position on the groundwater because we have besmmgevarious other positions,
you know, and | got a lot out of listening to yaliscussion. The Department of
Planning and Environment are relying quite heawitytheir independent expert,
Hugh Middlemis, and his review of the modelling gmairs — and also your various
submissions. Have you got any comment on Middleraisew, mindful that we're
being recorded here, you know.

MR LINDSAY: If we could be polite. | think therpblem with Hugh Middlemis —
and we were grateful that he actually sat down with Hugh — there was supposed
to be a meeting of experts that Hugh was goingit@kalong — presumably Dr
Merrick and maybe the other fellow, Kalf. They lpdlout the night before, of that
meeting. They didn’t want to front up to it, yondw. They didn’t want to have a
discussion with these guys. Middlemis was thekla— and we talked and we
disputed a lot of his material because, you knaislirom the Merrick school of
groundwater modelling, you know. He and Merrickéavorked together for years.

I’'m not saying that that influenced his output they have — you know, you could
tell that there was a commonality in the argumémas he put up. But the biggest
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problem we had was he didn’t appear to have a gonod/ledge of the geology. He
hadn’t looked at it. They haven't given the datdbl Water, for example. So how
on earth are we expected to accept that positairthiey take on the groundwater
when we haven't been granted access to the datal tBink the most important

thing about the DPE assessment is that even usingels model, modifying it for

that ridiculous 67 per cent probability thing upatoeasonable level of 90, even using
that model, the groundwater impacts are such tieatvhole situation is unworkable
and you really can’t get away from that.

And that doesn’t really depend on landowner acoes®. The landowners, in my
view, are perfectly entitled to use the provisidnhe Mining Act that was put in
place to give them some protection. If a compaapted to seriously mine this area,
they should have done it 40 years ago before penpled in and decided to do the
developments that they had. These guys are Tat®. big companies, Shell Coal
and Anglo Coal, had this thing to do on their owad éhey backed off at 100 miles
an hour. The correspondence is available. Ifwant to see it, | can show you. But
—and POSCO knows what it is. We offered it torttend we had a meeting.

So this is a very tenuous situation, to use Stewetsl, but the landowners are only
doing what they’re entitled to do. They're entitl® have their property protected.
It's in the legislation to do it. Hume have comethe DPE have accepted Hume'’s
model but even with Hume’s model, you get a drawdeffect that is unworkable.
And our position is, quite frankly, the real sitioatis going to be far worse than that
because | have been working closely with Steve aveng period of time and |
have been convinced that his figure is right. @epyou have had a lot of
experience with groundwater modelling. If you tékeme’s work in isolation, you
would thing that groundwater modelling was the nprstise science that's known
to mankind, you know.

| mean, they have done all these different modaiisthey come up with the same
answer all the time. The fact is you could belyua factor of two, three, four, and
that's what shows up in Steve’s work because, iropigion, and | have had a
reasonable amount of experience with sensitiviglya@es, you have got to take a
wide range when there’s a wide range of uncertanty this is one of the most
uncertain situations that | have come across ifbogness career.

PROF FELL: I'm going to have to call it closedtiaat stage. I'm very pleased that
we worked out a way that your people could cometalidto us - - -

MR LINDSAY: So are we.

PROF FELL: - - - because it has been very valkiabd | thank you all for making
the effort and we have learnt a lot this afternodhank you very much.

MR LINDSAY: And we thank you very much for giving the opportunity.

MR DIEKMAN: Yes.
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PROF FELL: So I will bring it to a close at ttsage.
MR LINDSAY: Good. Thank you.

PROF FELL: Thank you.

RECORDING CONCLUDED [5.39 pm]
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