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MR J. HANN: Well, we might kick off if we're akkettled. I've just got a short
procedure, not as long as the one at the publigritea few weeks ago. So look, if
you wouldn’t mind just bearing with me. Good mawpiand welcome. Before we
being, I'd like to acknowledge the traditional owsef the land on which we meet
and pay my respects to their elders, past andprese

So welcome to the meeting today. Whitehaven Caoulted, the applicant, is
proposing to develop the Vickery Extension Projaatppen cut coal mine near
Boggabri, New South Wales. My name is John Hdim.the chair of this IPC
panel, and joining me are Professor Chris FellRwdessor Garry Willgoose.

I'd like to invite the other attendees of the megtnow, if you wouldn’t mind, just to
introduce yourselves for the record but also dutiregcourse of the meeting when
you speak, if you wouldn’t mind just giving yourma again. It's simply so we get
it right in the transcript. So perhaps Brian - - -

MR B. COLE: Yes. Brian Cole, executive generalnager, project delivery,
Whitehaven.

MR M. VAN MAANEN: Michael van Maanen, executivegeral manager of
Corporate and External Affairs, Whitehaven Coal.

MR J. HUNT: Josh Hunt, principal of Resource t&iges.

MR N. MERRICK: Noel Merrick, hydro-simulationsytirogeologist.

MR G. ROADS: Greg Roads, WRM, flooding continuum.

MR A. TODOROSKI: Aleks Todoroski, air quality.

MR J. WASSERMAN: John Wasserman from Wilkinsonrhy, acoustics.

MR C. THOMAS: Chris Thomas, practice lead, W&esources from Advisian,
water classes group.

DR S. BEARE: Stephen Beare from ANALYTECON .....

MR HANN: That okay, Finlay? Got that. ThankBhanks very much. So in the
interests of openness and transparency and toestisufull capture of information,
today’s meeting is being recorded and a full trepsevill be produced and made
available on the commission’s website. So thistinges one part of the
commission’s process. It's taking place afterittigal public hearings and will form
one of several sources of information upon whieghdabmmission will base its final

issues report. It is important for the commissisrie ask questions of attendees and

clarify issues whenever we consider it appropriate.
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If you're asked a question and are not in a pasitioanswer, please feel free to take
the question on notice and any additional infororatn writing — and provide any
additional information in writing to us which weliihen put up on our website. So
we’ll now proceed with the meeting proper. Whatre@utting together is an issues
report and so what we’re wanting to understanbaswe’ve got a proper and clear
position on what you've presented and whether wetfeere are any gaps or whether
we feel that there is additional material that vabloé of benefit for further steps in
the process.

So it's not a review, as | think you all understaldt for us our terms of reference
are to put together an issues report. So theiqussif you like, that we want to put
to you this morning relate to giving us a bettedenstanding of what the issues are
that we think are key. And also to identify anypgahat we think are there that we
would then clearly elaborate on in our issues rep8o if | can hand over, probably,
to Garry first to kick off.

MR VAN MAANEN: Could I — Chair, is it okay if lust make some very brief
introductory remarks?

MR HANN: Absolutely.

MR VAN MAANEN: It's just - - -

MR HANN: If that suits, of course.

MR VAN MAANEN: Yes. Really, just very high level- -
MR HANN: No problem.

MR VAN MAANEN: Just to say thank you, once agduor, all your time today and

| know the meeting has shifted around a bit andRi@has been very
accommodating in that regard so we appreciate atbehalf of Paul Flynn, the
chief executive officer of the company, can | jsshd his apologies. With the
meeting moving around, it unfortunately just claskeéth the requirement for him to
be in Miami for what is one of the largest mininglanetals conferences globally so
he’s unable to be here today but as you can sebawea sizeable team of experts
present who I'm sure you are looking forward tdita to.

Can | just also place on record Whitehaven Cogljgeciation for the way in which
the public hearings, in both Boggabri and Gunnedagne conducted. Community
consultation is absolutely integral to the procaess certainly integral as far as the
company is concerned and certainly those wishingdke representations to the
panel were afforded, you know, full opportunitydo that. There was plenty of
meaningful feedback and, as a proponent, it waat goesee lots of support from the
community, from residents, farmers, business owmedsgenous leaders,
commercial partners, employees and others, angléasing to see that the support
that we do know exists in the local community beexgressed in that way.

.VICKERY EXTENSION 25.2.19 P-3
©Auscript Australasia Pty Limited  Transcript in Golence



10

15

20

25

30

35

40

45

So whether it's at the hearings or in the submissio DPE, which as you'd be
aware over 60 per cent were positive and all thensssions to the IPC so far, which
| think about 80 per cent were positive, you knii®,good that the project has got
support across a wide cross-section, in our vie,this is, you know, just to restate
that this is a critical project for this companydatis a critical project for quite a
number of the stakeholders that you would haveadirdneard from and we think it's
a critical project for New South Wales and for fnt — you know, the economic
contribution that it will make to the state. Irikithat's probably it from me in terms
of introductory remarks so I'll hand back to yolal, having said that.

MR HANN: All right. No, thank you. Thank you, ithael. What | didn't do is
introduce David Way and Dianna Mitchell, who arpporting the Vickery case
from the secretariat so they’re supporting the @ssc

MR D. WAY: Yes. Right.

MR HANN: So apologies for that. So on that balkén, if we can kick off with

PROF WILLGOOSE: So you're happy for me to stalkihg about the
groundwater side - - -

MR HANN: Yes. Yes.

PROF WILLGOOSE: Okay.

MR HANN: Let’s - - -

MR VAN MAANEN: Just - - -

MR HANN: Sorry?

MR HUNT: Sorry to interrupt again.
MR HANN: No, that's okay.

MR HUNT: So —sorry. Josh Hunt. The way we'vepared for today was to take
the questions which David Way provided with us - -

MR HANN: Okay.

MR HUNT: - - - which come from the commission asath expert has prepared a
one-slide response to each of the questions that naesed - - -

MR HANN: All right.
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MR HUNT: - - -including graphs or figures or qquting material. So our intent
was to go through those - - -

PROF WILLGOOSE: Yes.

MR HUNT: - - -and then, of course, that woulddeo additional questions as you
see fit.

PROF WILLGOOSE: Yes.

MR HUNT: Yes. And - - -

MR HANN: Look, that's fine. Yes. If you're happvith that, Garry - - -

PROF WILLGOOSE: Yes. I'm happy with that. Yeges.

MR HANN: Yes —no. Thanks for doing that.

MR HUNT: And also, there’s some repetition of tireginal presentations that the
experts made when we met here on the first occasisnbecause of the change in
the commission members. So - - -

MR HANN: Well, of course, because obviously - - -

MR HUNT: Yes.

MR HANN: - - - while we’ve — Chris and | have tethe transcripts - - -

MR HUNT: Yes.

MR HANN: - - - we appreciate if you think thattte’s anything that we may have
not picked up on by reading those transcripts, s@ood time — today’s the
opportunity to make sure Chris and | are awardo$é.

MR HUNT: Thank you. We appreciate that. Yes.

MR COLE: Okay. Well, look, I'll step through thel guess the Whitehaven
aspects of the presentation.

MR VAN MAANEN: Do you wantme to - - -
MR HANN: You can just use the arrow keys.
MR VAN MAANEN: Just use the arrows.

MR COLE: Okay. There we go.
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MR VAN MAANEN: Just use this thing here, Brian.

MR COLE: As Josh indicated, the format of thesprgation is that I'll quickly just
go through an overview of the project. | don’t wemrepeat what we’ve done
before but just a little bit of the higher levelat@rial. | will then address some of
the questions that | guess fall into the domaiWbitehaven and then we’ll go into
the individual presentations from the various spiests and they will address the
specific questions that came through to us. Serms of the project justification, as
you're aware, primarily the project is about cokoaal. That's where the majority
of the coal will be eventually used as well as ttiathigh quality thermal but 60 to
70 per cent of it can be used for coking coal.

We've increased the output from 4.5 up to 10 andtwimat’s allowed us to do is
provide for more efficient extraction of the resmir It provides the justification for
investing in a coal handling plant on site andibsgaur solution to the transport
aspects of the project. Of course, the cessafional transport on public roads ends
up being a major benefit of the project and ultehgtthe Gunnedah CHPP can be
decommissioned. Now, we see those as significamefits to the community. The
site’s a former mining precinct known to contaighiy sought after coal. When
compared with the approved mine, open cut miningpisloser to the Namoi. The
western placement is no close to the Namoi. Tiseme significant change in the
predicted amenity and dust impacts from mining apens and of course the
number of final voids is reduced from two to onéu’re now familiar with the size.
| won’t go through that again.

PROF FELL: Excuse me. Just on a general sigecahl when it's sold, is it likely
to go to a country that is a signatory to the PAdsord on greenhouse - - -

MR COLE: Yes, yes.

PROF FELL: Thank you.

MR COLE: Most of our coal would go to Japan aratéa and Taiwan.
PROF FELL: Sure. That's all. Thank you.

MR COLE: So you've seen the site. The numberoids that are there — | won't
go back over that again. And, of course, the estibenproject — it builds on the — it
builds on the approval. So the yellow marked saestiare basically what the
extension is about. It was really triggered beeathitehaven acquired the Vickery
South deposit and it provided the opportunity tdgok and revisit the approved
project again. As Mike has indicated, we’ve doxilesive community consultation
during the lead up to the project. It involvesedo-face meetings with local
businesses and, you know, local landholders, contynuniormation sessions.

| think you will find that the degree of input thaiu saw at both the two days at
Gunnedah and Boggabri and also the follow-up thatdome to the commission
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from people interested in the project indicates thare is a lot of support out there
in the community for the project to proceed. lmentioned the rail spur. It's a key
benefit of the project because it takes away roausport on that section of the
public roads. It's located primarily on Whitehavand or where we have access
agreements in place.

The alternative rail corridor was considered —udeld one to the north and | will
cover this in more detail later, but in generaiter and it's covered in the EIS
documentation that a range of issues arose withexiimg to the Boggabri-Maules
Creek rail spur which made it not feasible andisicemtly less economic, including
congestion of the common section of the rail sgisturbance of an existing
biodiversity offset area, increased train movemémsugh the town of Boggabri
and increased travel distance between the ming¢hengort and also there would
have been additional trains that would pass thrabghiown of Boggabri.

Of course we needed to design the rail spur todaflodd impacts and that's exactly
what we’ve done. Greg Roads will cover that in endetail in his presentation, but
it's similar to the Maules Creek rail spur. Wekomu up and showed you that
when we were there, although it will not for obwsagasons — because the floodplain
is different there, it won’t be as high. It's Iaed on property boundaries to
minimise disruption to existing agricultural entesps. The closest existing
dwellings between five and 750 metres are locatedre property with all other
dwellings located more than 800 metres from thiesmair. Compliance with the
relevant noise criteria for private rail spurs iegicted at all existing private
dwellings, and of course it's designed to complthvwwhe Namoi Floodplain
Management Plan.

In terms of the final landform, we’ve produced arproved final landform compared
with the approved mine, including a major reductiamthe number of voids — final
voids — compared with the approved mine which tasfinal voids of 490 hectares,
the extension project final void is 250 hectar®®delling confirms the final void
would act as a groundwater sink and this will Iszdssed by Dr Merrick when he
gives his presentation. TPE states the proposatifoid appears to be a
considerable improvement on the approved finalftamal in terms of the number
and catchment area of the voids and the long-teoungiwater inflows.

Microrelief incorporated into the landform designassist the developing —
development of a stable landform and it will begvessively rehabilitated to native
vegetation and areas suitable for agriculture.ghtedf the overburden dump is less
than the height of the ridgeline in the Vickeryt8tRorest. What | will now move
on to are those comments or questions or poiritgeafest that were provided to us
on behalf of the commission. The first one saystdds of the assessment of all rail
options and particularly the northern loop proviglthe assumptions and specific
reasons for conclusions”. The response is Whieha@onsidered a number of
options for the rail spur and in particular thejpob rail spur is presented in the EIS
and the northern rail spur.
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In assessing the options, a number of factors tnée tonsidered which included,
obviously, land ownership, construction, comparatangths, water course
locations, road crossings, upgrades to existinguatfucture, logistics and
congestion, capacity of the existing Maules Creglkspur, cycle times and the
requirement for a new passing lops. Environmentailas to do with floodplain
management, the Boggabri offsets, biodiversity Abdriginal heritage, and of
course relative cost — the relative capital cgsgrational costs of — and as well as
that, you've got the above and below rail cost@l An economic analysis of the
two options indicated that the rail spur optionsgmsed delivered — the option
proposed delivered in excess of 150 million in ealkhen compared with the
northern option.

The next issue raised was:

More explicit arguments need to be provided reitifeasibility of the northern
route, for example, the 2014 EIS indicates thardwonga was to share the
Boggabri mine loading facilities, but no commeraagreement could be
reached suggesting that the route can technicaltyycmore coal than its
current usage. Are there engineering issues onegoc or something else?

The common section of the Boggabri rail spur hapdricipants in it. Given that
Maules Creek has three participants in its joimtuee and the — likewise for the
Boggabri Mine. When the original joint venture waemed, the capacity of the rail
spur was stated to be 28 million tonnes per anniihe Maules Creek Mine has an
approved rail output of 12.5 million tonnes peramn Boggabri Coal has an
approved rail output of 10 million tonnes per annufmerefore currently allocated
is 22.4 million tonnes per annum. The spare c@pauist be shared between each
of the six participants.

Railings from the project — from the Vickery Extears Project would be 11.5
million tonnes per annum, as per the EIS. So #pacity increase would therefore
necessitate significant improvements in infrastiestfor instance new passing
loops. It could include a floodplain crossing hesaof the topography along the
common section of that rail spur or new abovephiht. So that basically is the
reason why we’ve gone for what we call the soutlstesg spur. The specific timing
of the rail commissioning — specific timing is obusly dependent on when the
project is approved and therefore constructionccanmence.

We expect the construction period to first railtogoe approximately 12 months, as
indicated in the EIS. Full commissioning which wibinvolve destressing,
signalling, defect rectification would be approxielst another six months. Specific
timing of the CHPP commissioning — obviously, ag#ie specific timing is
dependent on when the project gets moving. Thsetoaction period would be
approximately 12 months. It assumes that long-tead equipment is ordered in
advance and commissioning of the plant once yout ggtand running usually takes
about another six to nine months to actually getwashing part of the plant tuned.
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Details of the assessment of all options and assangpfor the location of the CHP
and reasons for the proposed positioning. Theitmtaf the CHP relates to,
primarily, the rail spur location. The proposei spur approaches from the
southwest which lends itself to a similar locatiorthe CHPP. The location needs to
be, obviously, clear of the flood zone. An altéielocation was to the northwest
of the mine. It would have impacted to a greate® on the existing vegetation
and it would have also required to traverse thiewabktern boundary of the mine and
for those reasons, the CHPP is located wherepitbigosed at the moment.

MR HANN: Brian, can | just interrupt for a minutén the approved mine, you've
got infrastructure to the southeast of the curpeofect. Was that also factored in
your assessment of alternatives for the rail lowgh therefore the CHPP in the
southeast?

MR COLE: Itwas. We did look at that. The flaog of those ephemeral streams
in that area and the space considerations, bearimind that for the approved mine,
processing was just a crushing plant, not a fulP€H

MR HANN: Indeed. Understood.
MR COLE: So when we looked at it — when we lookéthe location of a rail loop
— your rail loop has to be, basically, adjacerthesnCHPP — that particular location,

to us, came out as being the preferable one.

MR HANN: And the key reason is flooding in terwfsthe — given what you’re
saying is the CHPP plant really is driven off whgoe can put the rail loop.

MR COLE: Yes.

MR HANN: You're talking about for the extensiondathe volumes involved - - -
MR COLE: Yes, yes.

MR HANN: - --soit’s a rail loop and where & be positioned, if you like, and
flooding is the key reason why you couldn’t bringnto what would be the southeast
of the project?

MR COLE: Yes, yes. Those ephemeral streams gfrthiere do — and you will
note that as it is there’s some requirement fodmgthrough that area, so we
couldn’t easily get it to work. So - - -

MR HANN: Thanks.

MR COLE: The next one was:

Can the CHPP be bunded to reduce noise impactsaai landholders? For
instance, extension of the western placement tognd the CHPP.
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There is insufficient space between the extenh@fmining tenure and the pit to
construct a bund of sufficient size to be affectBibise impacts under adverse
weather conditions of the closest residence testhehwest, for instance apart from
127C, are negligible under the VLAMP definitionammpliant with the NSW Noise
Policy for Industrial Noise Limits. An acousti@atment plan has been developed —
a plan has been developed for 127C which has eead with the owners.
Whitehaven will continue to consult with the ownefgproperty 127.

PROF FELL: Just a question. I've noticed in otfmnes they use acoustic
cladding to reduce noise from CHPP.

MR COLE: Yes.
PROF FELL: Isthatin your - - -

MR COLE: What we —what we found when we were atiitg that because the
noise levels above the 127 were generally perniéssjou know, they were
negligible above the 35 decibels, you know, fub@stic treatment wasn’t necessary.
We've provided for some degree of treatment of sofrtbe — | guess, the more
noisier elements of the plant. You will see when yave a look at the noise
assessment and the sound power levels but genesadlywe found was that it
wasn’t — it wasn'’t required.

PROF FELL: Does that apply even in adverse .....

MR COLE: Sure. Sure. Well, all that — the mdidglis based on the most adverse
conditions.

PROF FELL: Okay.

MR COLE: The EIS indicates that rehabilitatiorlllwe progressive with soils from
newly cleared areas being used on rehabilitatemsar8ignificant parts of the north
and the west of the proposed mine are previousighiitated sites and those soil
data for the reconstructed soil properties in thgrsgiously rehabilitated areas has
been provided in the report. Is data availablectvltiemonstrates that the soils from
these previously rehabilitated areas will be suléta@s source materials for
progressive soil profile reconstruction. Soil itlegt— our response is the soil testing
conducted at the approved mine and the projeatdec test bits within the
previously mined areas.

The soils test confirmed that there is sufficiesit en appropriate properties to
support the project rehabilitation objectives. @aanouter batters of the
emplacement be made to blend in with local topdayapith more natural drainage
lines and hill valleys, for example, the GF .ypd design. You will notice in the
rehabilitation section of the EIS the rehabilitatgirategy proposed for the project
includes the application of micro and macro proglito the deliver a natural
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topography of the overburden dump. This is an owed outcome compared with
the approved mine.

PROF WILLGOOSE: Before you go on, just in termshe soils — the reason for
that question is that we knew that there weretpds had been dug on the previously
rehabbed areas but in the report the results fhaiget pits have not been provided.
And so there are some — | can’t remember but wioengok at the pits that have
been provided in the report, they’re all for théunal topography and there are, if |
recall correctly, two or three pits that have bdene on the rehabbed area but the
results are not in the report.

MR COLE: We will respond to that in the writtegsponses.
PROF WILLGOOSE: Yes.

MR COLE: We do intend to supplement what we salay with detailed written
responses. We will include that in there, Garry.

PROF WILLGOOSE: No, I just thought | would clgrifvhat drove that specific
guestion.

MR HUNT: That's good.

MR COLE: Fair enough.

MR HUNT: That's good then. We will make sure deethat.
MR HANN: Okay. Thanks, Josh.

MR COLE: What plans do Whitehaven have for Kurb@ae that would be of

value to the local community. The rail spur limelather infrastructure has been
developed to have minimal impact on Kurrumbedenéof the buildings in the
Kurrumbede complex are on or near the rail spgnatient. We’ve — Whitehaven
has committed to developing a conservation managepian for Kurrumbede. Itis
also committed to a significant financial contrilbbutfor enhancement of the grounds
of Kurrumbede with a view to being able to providesome access to the grounds
in the future. The proposal has been shared WwihMackellar Memorial Society for
comment and input to the process.

MR HANN: Brian, how recent is that conversation?
MR COLE: It goes back to last year some time.
MR HANN: Okay.

MR COLE: AnNd, as it turns out, our chairman artfiCCare due to meet with that
society quite soon.
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MR HANN: Yes.

MR VAN MAANEN: Yes, it's probably worth mentiong— | mean, obviously, in
addition to the CEO having publicly committed te fhreservation of Kurrumbede
Homestead at the Boggabri IPC hearing, the chaimhéimee company, Mark Vaile,
is also a patron of the Dorothea Mackellar Memddiatiety so we will be
continuing to work cooperatively with them on thmphcation of this — of this
funding commitment and, as Brian indicated, we miéet with them in the not too
distant future.

MR COLE: The next comment that was raised wa8akery Mining is now an
independent entity of Whitehaven can they providargntees re commissioning the
Southern Blue Vale Road coal transport and Gunn&d#PP. There seems to be
some misunderstanding here. Vickery Mining is alNykkowned subsidiary of
Whitehaven. Such a structure is consistent wighctbrporate structure of other
Whitehaven mines.

Economic necessity will mean that as soon as thepgar and CHP are fully
commissioned Whitehaven will use the infrastructhia it has invested in as rail
transport and processing through a new moderneo@$itP as considerably more
cost-effective than road transport and processirmugh an older, more costly to
operate plant. So the economics will drive thahimfuture. So | will now pass over
to our specialists and first cab off the rank isNael Merrick.

MR VAN MAANEN: If you want to drive this yourselfYou just click the left-
hand button to progress. That's not working.

DR MERRICK: Really.
MR VAN MAANEN: Yes.

DR MERRICK: Okay. Okay. Well, I will provide summary in the first few slides
of the groundwater assessment and then move amt&etren specific questions that
the panel has requested responses to. First dh@lgroundwater assessment studies
were done by staff of HydroSimulations under myesuigion. The assessment has
been reviewed on two occasions or by two sepaexple — internally by Dr Frans
Kalf and externally — a DPE peer reviewer, Hugh difiéanis.

The model — there was — the original model bacQibh2 for the original EIS, that
model was updated in the year 2016 for primarilgdavert the software from a
different version of MODFLOW to MODFLOW-USG whiclatl been introduced
globally not too — probably a couple of years bef2016. And since that time there
has been no major revision to the model other tharmperational scenarios of
mining plans and various operational options. Aofd;ourse, in going from 2012 to
2016 there was the incorporation of additional dathere was much more drilling,
continuous monitoring and so on. The model donsanhas to be much larger than
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the actual mining area and it's of the order of) koow, 30 kilometres by 30
kilometres — roughly in that dimension.

So it deliberately goes as far north as Tarrawaugtnat the cumulative effects of
that can be captured and it includes Canyon anglRocnining operations as well.
There’s nothing — no other mining to the southheyé’s just a reasonable cut-off
through the alluvium to the south and it extendh&owest to hard rock outcrops. It
is a big model. It has over one million cells.ride of thumb in modelling is to try

to stay under one million cells so that rule limite degree of resolution that we can
target in a model, in particular the number of faythat we can represent in a model
so there has to be some aggregation of indiviceeis and the ..... between seams —
14 layers in all.

Calibration — a necessary step in any modellingase — has been primarily to
groundwater levels but also has been cognisamfofmation — the inflows of
Canyon and Rocglen and at Tarrawonga, actuallye pHEer reviewers have
generally given the assessment a tick. Fransdé&atribed the calibration as very
good and Hugh Middlemis described it as a soundigtige tool. The assessment
objectives, in general, any impacts to quantityaligy of the regions groundwater
resources but also any impacts on the Namoi Rivéra sense of does the project
cause more water to leak out of the river or masgewto leak out of the alluvium to
the hard rock and whether there are material ingpacta lot of third party bores,
other groundwater users. The key conclusion isthieatwo metre groundwater draw
down, the primary criterion in the aquifer intedace policy, is essentially isolated
to the hard rock island that — where the miningitake place and does not extent
significantly into the Namoi River alluvium in amyrection.

Another key conclusion is that the final void woualct as a permanent gravelled
sink. In terms of the aquifer interference polittye compliance is at the level — at
level 1, which means that it meets the two meteasvdifown criterion. In fact, it is
much less than two metres at the nearest privatehed bore or the Boggabri town
water supply bore. In terms of the aquifer intexfee policy, the — there are two
groundwater quality criteria. One is no changberieficial use of the groundwater
and the other is no increase in — well, less th@nper cent increase in Namoi River
salinity. And that — both of those conditions aret.

The predicted inflows into the mine, both duringl grost mining, are within the
guantum of the licences that are currently helderé is — has been modelling of a
contingency bore field and that is shown to caase than .2 metres draw down at
the closest private bore, but more of that laflerst to indicate this on the right, these
dots are the — an indication of the, well, preliamndesign of the positioning of the
bore field, consisting of 10 bores, each 500 metpest. And then, the Boggabri
town water supply is six kilometres to the west #r&nearest private bore at five
kilometres where the predicted draw down is 20io@ttes inclusive of operation of
the mine and the bore field.
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Just a couple of comments taken from the two pmeews, without reading them all
out. Just concentrate on what'’s highlighted. @piaealisation is suitable. The
model layering is suitable. Middlemis: fit foretlpurpose of mine dewatering
environmental impact assessment. The monitoringram and investigations are
well designed. And there is a mention here thawtbrk is a suitable prelude to
comprehensive uncertainty analysis. Now | justiwamote that the — there has
been a guideline issued by the IESC for uncertainsalysis; | think Christmas Eve
2018.

PROF WILLGOOSE: Yes.

DR MERRICK: There was a draft back in Februarg@@nd these post-date all the
modelling that was done. So the VIC EIS does aotlthe level of uncertainty
analysis that the IESC is now expecting. Theréhela formal response to
submissions by responding to each of the peerwestgnments and to the seven
IPC questions and I'll now move on to a summarthefresponses to those — to your
guestions. First of all, what's the stratigrapimg avhat is it based on. Well, in the
report, the stratigraphy as modelled is shown h&teese are the 14 layers. And you
will notice that the even numbered layers are tiesdhat hold the coal seams but
because of our computational restrictions, moghase layers have composite coal
seams so we have a mixture of coal and interburdiyers.

It's only the Nagero Upper Seam that is isolated asgle layer but all the others
are aggregated. Okay. There’s a lot of fundanheiatz on which to base the
stratigraphy. Itis pretty well known — quite wkilown so — you know, there’s
published regional data, geological maps, hydraggohl studies, not only at
Vickery but at, you know, Canyon, Rocglen, TarragenBoggabri, Maules Creek.
There’s a lot of work in the area but one thing'thgenerally not known, it doesn’t
seem to appear in anybody’s reports — and thaaisthe alluvium thickness in the
Namoi valley and up the arms to the north and sotitfickery, were determined by
a drilling program and seismic refraction survayshe late 1960s.

And I'm aware of that because | worked in the ggets section of the state
government. |joined in 1972, at which point thidlidg and seismic refraction had
merged into the Lower Namoi. So that’'s why I'm agvaf all this excellent work
that was done in the Upper Namoi that no one &ems to know about. Regional
bore logs, groundwater monitoring data from whiol gan infer properties, and for
this EIS, you know, quite a bit of alluvial defiiih drilling. Fairly shallow holes to
try to — well, transects — a couple of transectshafllow bores to get to the base of
alluvium and to go across where the alluvial boupdeas suspected.

And there has been some excellent transient efeatjoetic surveys done in two
locations and that’'s very good at delineation. réhe ambiguity between where the
alluvium stops and the weathered zone starts.niéttsalways detectable, either in the
drill core — drill chips or — and the geophysi&ut our finding from that was that the
geological mapping of the alluvial boundary wastyrelose to right, with minor
shifts here and there but pretty good on the whblew, at the — finally, there is a
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very detailed geological model at the mining dikesed on exploration drilling, as
there is at every mining site, and before building groundwater numerical model,
we get hold of the geological model .....

And so we construct our model from those but doesaggregation of course. The
geological model will have hundreds of layers amdhave to aggregate from that.
So we have very — we're very confident in the getoynespecially over the mining
lease, but we also have the geological model aahanga. And then we have to
infill between those with the other more regiomgibrmation.

PROF WILLGOOSE: Before you go on to the nexteslidist one question | guess
about the mapping that was done — the 60s mapjing dn the northern side of it.
Did they just map the alluvium thickness or didlgo look at hydro-properties like
conductivities and storativities for that area?

DR MERRICK: No. As far as | know there was nbext— there might have been
some plumbing tests done but not much else in theaf investigation. So there’s
really nailing the geometry - - -

PROF WILLGOOSE: Okay.

DR MERRICK: - - - and then the seismic refractisas — what its good at - - -
PROF WILLGOOSE: Yes.

DR MERRICK: - - -is picking the water table apidking bed rock - - -

PROF WILLGOOSE: Yes.

DR MERRICK: - - -and not much else.

PROF WILLGOOSE: Yes. Okay. So in other wordsthe northern side of the
mine, where the bore field is - - -

DR MERRICK: Yes.

PROF WILLGOOSE: - - - there is not much inforneatabout the hydrogeological
properties.

DR MERRICK: Not at that time. No. But I'll moven to - - -
PROF WILLGOOSE: Okay. Yes, okay.
DR MERRICK: [ will - - -

PROF WILLGOOSE: Okay. If you're - - -

.VICKERY EXTENSION 25.2.19 P-15
©Auscript Australasia Pty Limited  Transcript in Golence



10

15

20

25

30

35

40

45

DR MERRICK: It's probably this slide actually - -
PROF WILLGOOSE: If you're going to — okay. Okay.

DR MERRICK: - - -that | am going to make somentnents on the knowledge in
that area. Sure.

PROF WILLGOOSE: Okay. Good.

PROF FELL: Just a general question. Faults geemncupy the mind of a lot of
modellers of other mines. Can you give me an ogerof the ..... situation?

DR MERRICK: Faulting?
PROF FELL: Faulting. Yes.

DR MERRICK: Okay. All right. Yes. There areufoor five distinct faults going
through the mining lease. They are all represeintéide model in terms of their
geometry.

PROF FELL: Right.

DR MERRICK: So any offsets that occur in the taappear in the site geological
model.

PROF FELL: Right.

DR MERRICK: So we transfer that geometry to thkenerical model. We don't, as
a rule, give those faults any hydraulic properti®b view is that the principle .....
applies, which means keep things as simple aslpessiless there’s a good reason
otherwise. So | won'’t give a fault any specifiadrgulic properties unless there is
evidence that they affect the groundwater contougroundwater flows.

PROF FELL: .....

DR MERRICK: Okay. So that means that, impligithhave an assumption that,
across a fault, the coal seam rolls over. Thabiscut off, so there is assumed
continuity of coal seams in the model. That hasrasequence of being conservative
in the terms of lateral impacts. So in the mod#ie-model would transfer impacts
more broadly than it should, laterally, but thewsilawns immediately above in the
mining lease, the opposite would hold.

PROF FELL: Thanks for that.
DR MERRICK: Hydrogeological parameters ..... lsis gets to your question,

Garry, essentially. Storativity, specific yielgjdraulic conductivity and anisotropy.
The table here gives a summary taken from the tépoeach of the 14 layers of the
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adopted, calibrated horizontal ..... hydraulic asstivity, vertical hydraulic
conductivity, storage coefficient and the spegifield. | won't go through the
numbers. So they are fundamentally constraineahlyypublished or monitored or
field investigations and there was site-specificknan ..... tests and about 30 core
tests, | think we did, on both horizontal and \e&ti Those initial constrained ranges
of parameters are refined during the calibratimtess to get a set of properties that
is compatible with the observed groundwater leaeld inflows.

Now, I've got to say that the — all right. The [E8oted that the specific storage
values in alluvium model layer two could be unrgdally high. They don't say
why. | can only assume, because of recent IES@eslvthey have a reference to a
paper published about six months ago by ..... waabiocates a finite range from 2.3
to -7 to 1.3 to -5 per metre. | have not seenahgr paper in the literature that
advocates a finite range, but for the time beit\g)a good working range. So my
next point is that I've got to say that the IESQ igavrong because the report does
not show specific storage. It shows storage ouefit and they are not the same
thing. So a storage coefficient is specific steragt applied by layer thickness and
therefore has to be a higher number than spetdiage.

So what I've done is take our storage coefficiaaltigs and divide by a medium
thickness to come up with equivalent specific siegand they are — they vary for
the subject layer three to -5 to ..... to -4. Iszytare a little higher than the range
advocated by rail, but the difference — differeroggu need about an order of
magnitude changed ..... storage have any noticéaplect. So | don’t see any
difference between the values we’ve adopted, coetpaith the advocated upper
value as being significantly more and, on the ottzard, there is a government
model and has been for — since 2006 for the uppewhich is extremely well-
calibrated, and they use specific storage values.of4 to ..... -3. So ..... order of
magnitude lower than the values they have foundatijpration.

Okay. So my view is a — any further reduction indelled storage values would not
increase the risk of drawdown of greater than 2esedt water supply works, which
is the main criterion anyway. The — oh, yes. Qat here. In our formal response, |
will include maps of the procedures taken by thevM®uth Wales government and
they initially estimated both specific storage &ydraulic conductivities from

textual analysis of bore logs, which gives quispatial distribution of values and
another point that might come up in a later slglthat those hydraulic conductivities
that they assessed by that method and then thegguéntly simplified them a bit
through the calibration process, the values innoodel are compatible with the
values in their model for hydraulic conductivitythihe specific storage values are
an order of magnitude lower.

What's reliability of bore field predictions, givehe no test wells? What sensitivity
studies? Okay. All right. First of all, the bdreld is only contingency. It's not a
definite. It's only going to be required, you knowhen there is a shortfall of
captured water or licenced extraction from theriver and the surface water
modelling studies suggest that that's a period @flme four to six years that it might
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be needed. The bore field design operation igtodmsistent with water sharing
plan licencing requirements, which is all to dohngeometry, really. So there are
rules for the spacing of bores, rules for distamica bore field from neighbouring
bores, from property boundaries, from departmantatitoring bores and so on, that
they're all geometry rules.

There are no other impact rules associated witt lgast not in the current water-
sharing plan. | expect, when the water-sharing [aevised by next year or so,
there will be some impact criteria, but right a¢ thoment, there aren’t. The bore
field modelling was ultra-conservative in that tisvassumed that these bores would
put out 600 megalitres a year continuously, whetleaseality is that the current
licences held are now less than 400 — slightly tless 400 megalitres a year and, as
| said, the bore field, at most, would ..... Nam,this map, there’s a legend here
showing the allocations of megalitres per yearidha production bores going up
the valley here and we’ve put a little dot over thi@e plan to indicate if the — if that
were an equivalent bore, how it relates to alhese. So compared with the other
productivity in the valley, it's a small-time playe

Okay. In the inset here is the two metre drawdowmtour expected from the bore
field and cumulatively with the mining. So it'sryetight. It's not going to move out
very far. The alluvium property at the bore fialg well-defined through

calibration. They are consistent with the New &dMales government model and a
map of the alluvium thickness and the hydraulioysability will be in the formal
response. Now, my view is that the risk of an iotm the nearest production bores
is too low to warrant sensitivity analysis.

In other words, the drawdown is so tight here thate is no way | could get a model
to have an impact out here at the nearest prodgubboe without decalibrating the
model. And | believe we have a very reliable repreation of the permeabilities in
that area and we certainly know the geometry veslf because of the ..... studies.
Right. Post — rehabilitation — groundwater trantseare observed for 300 years — |
don’t know where that statement comes from. 18sin the groundwater report. It’
not in the surface water report. Show resultsrafvdlowns for 300 years as the
groundwater report only shows 100 years. Okatifyut will be a sink — all right.

S

For all prediction scenarios, the final void hasta sink and a significant sink — it's
not even close to being doubtful. Now, groundwatedellers defer to surface water
modellers for doing final void analysis most rigosty. So in groundwater models,
we have vertical sides on final voids. We doniéa proper final landform as a
rule in an EIS. We don’t have a rainfall runoff debin it. We don’t have stochastic
climate. These are all — and we don't have sglicaiculations, unless we go to a
..... transfer model. So these are all thingsdhatetter handled in a surface water
model which is essentially spreadsheet formatt wdlirun very fast. In contrast,

the groundwater model for the final void run foOXy@ars took 14 hours.

So we just cannot compete with surface water matieth ran for 1000 years. We
could never do that with a groundwater model ira&sonable time. Okay. The
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surface water assessment considered four climategehscenarios. The job of the
groundwater model is to provide a discharge-stageecto the surface water
modellers. That goes as an input — in a groundviiapeit amongst all the other
inputs in a final void assessment. The finding #redgraph here shows the void —
predicted void water level out to 1000 years friwa surface water modelling and
I've just marked where the 100 years — where tbempiwater model stopped and
300 years which is where equilibrium starts — thistart to settle down.

So running the groundwater model for 300 yearscivianould take a long time
actually — it's not going to add anything to thergt It would add 10 to 20 metres.
If you compare the difference between 100 and $600,might get an extra 10 or 20
metres on the water level height in the groundwatedel, but the hydraulic
gradients around the rim of the final void are te®p that another 20 metres won'’t
make any difference. It will always be a very sg@radient towards that void.
Okay. The sensitivity of pit lake elevation to gnolwater parameters. Right. And
then the question about solutes moving away framvtid.

Because it is a strong sink, groundwater flow wallgays be to the void and not
from the void so there is negligible risk for angter quality impacts emanating

from the final void. The pit lake elevation | mle is not sensitive to groundwater
parameter assumptions for a few reasons: onéyflbevs — the groundwater

inflows are really minor compared to rainfall, ri@ih runoff and evaporation. In

fact, the inflows are of a size that they will egs#ly get evaporated off the walls
before they even participate in raising the voidewtevel. Changes in regional —
the host groundwater properties would have a nibigigffect on the discharge-stage
curve that we produce, the reason being that therrabsurrounding the final void is
spoil.

So the discharge-stage curve is controlled by plod properties. Now, admittedly,
they are assumed values. But we base our estimati® work done in Mackie’'s
PhD. So we’ve adopted a one litre per day latgr@lll litre per day vertically.

Spoil properties in theory should have a slighe¢etfon the discharge-stage curve, as
the hydraulic gradient through the spoil will cherroportionally with the adopted
property, but since these slides were prepareid, $ame trial runs over the weekend
with three different levels of spoil propertiesdamhile the hydraulic gradient
changed, as expected, the inflows did not.

They shifted by less than 1 per cent. So for curiieal landform design, | believe
there’s negligible risk of the final void not aajias a permanent sink. Sensitivity to
potential climate change — okay. Both assessmegteundwater and surface water
— have considered climate change — changes iratbamfd evaporation. Post-mining
has been done in the surface water assessmentisigdfor four climate change
scenarios which were combinations of maximum rdlinéauction or increase,
depending on which model we picked, and maximunaggdn or increase in
evaporation, depending on which model you pick®d.that was the four. And they
correspond to the four curves that were shown erfitfal void diagram.
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During mining, a groundwater assessment and tHacgiwater assessment
considered the effects of short-term climate chamigfe these different models. |
marked them CCIA and CSIRO. The groundwater moatebne of the CCIA
scenarios with reduction in rainfall of about 3 pent on the short-term and that led
to a 1 per cent change in mine inflow. So it wasd to be insensitive to recharge
variation. And we — the surface water modelling similar things during mining.
So the site water balance predicts that the waigylg demands can be met within
current licensed allocations under the test of raagar-term, short-term climate
scenarios. Right. And they — assessments — lsssaments have been peer-
reviewed. I've already mentioned that for grounttwa That's the end of my
presentation.

PROF WILLGOOSE: Couple of clarifications. Oka@ne minor one is when you
mentioned NARCIiM, you probably need to be a bitrenspecific. There are 12 sets
of simulations in NARCIiM that give very differentimate projections. We've
published some — some of our work — not to do @ittundwater, | might say, to do
with urban water supply and the results are veffemint, at least on the coast. |
don’t know what it’s like at the site, but it's jus piece of advice, you know, to be
very clear about which NARCIIM simulations you'rsing.

DR MERRICK: Sure. Because | think we only mené&d one and it suggested an
increase in rainfall instead of a decrease.

PROF WILLGOOSE: Yes. Some of them — in the eigmee we’ve had on the
coast, some of them show increases, some of them dcreases. So it's worth
actually looking at all 12 of them to get a senfsthe range of projections and that's
the advice from Jason Evans as well about haviad dBARCIiM is to look at the
range. Let's go back to the 100-year simulaticersws 300-year simulations. |
can't tell you right off the top of my head whetési— whether it's in the rehab
section or not. The reason | asked specificaliualthat is to do with the long-term
impacts on the regional groundwater. If you - - -

DR MERRICK: Yes.

PROF WILLGOOSE: There’s a — you've got some -nletjust try and find the —
which set of contours they are and | will explairybu what my concerns are. It was
— it's probably towards the end here — end of 20%@.it's the post — yes, so this is —
yes, specifically figure 50. I'm sorry to be sgacabout this, but - - -

DR MERRICK: Yes, this is the 100-year predictmfrgroundwater levels? Yes.

PROF WILLGOOSE: Yes, that one on the left thedad the concern | have — and
it goes back to the — you did a couple of grossi@es of the geology and | — it’s just
guestions that need to be clarified — is that #@apy of its being mined, the fault
that's on the right-hand side that more or lesgdsfthe eastern boundary of your
groundwater model, that fault doesn’t go down aumcklerough all the geology; it
only impacts on the surface and the geology thia¢isg mined actually goes
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underneath the fault — at least on your — on timeeptual geology. So there is a
concern that — just a concern that needs to bdiethrl think in my mind - - -

DR MERRICK: | know that the fault — the ..... tist fault is angled.
PROF WILLGOOSE: Yes, so---
DR MERRICK: And there is sediments wedging undath which - - -

PROF WILLGOOSE: Just in terms of this map thémai’'s more or less about
where your model finishes there, but the geologysabeing mined goes underneath
there. Now, what | don’'t know — and it we be usébclarify — is potentially at 300
years, that means that potentially there is groatdibeing drawn from the adjacent
water-sharing plant. And so —so - - -

DR MERRICK: Which is the other side of the fault.

PROF WILLGOOSE: Which is the other side of theltfaso at 100 years, the
contours that you've got there show drawdown fromimpact of a pit and that sort
of thing that go right to the eastern edge of ymauwndary which suggests to me that
—it's a little unclear in those pictures whichtbbse layers you're talking about in
terms of the drawdowns as well. So, you know - yaslooking at this and trying
to figure out do these drawdowns — are these itelyers that go underneath that
fault or are these the drawdowns in the layersahatut by the fault? So there is a
uncertainty in my mind when I look at this as paigty at that 300 year level when
you showed the voids stabilising, where in fact sa@hthat void stabilisation is
occurring from water that is potentially being drafkom the fractured groundwater
of the adjacent water-sharing plant. Do you folkbw issue?

DR MERRICK: Sure. Yes, | understand.

PROF WILLGOOSE: |- you can't tell from the refobecause they’re not — the
300 - this is why | said the 300 year and it mayhae the 300 year is in the rehab
part of the report, | can’t honestly remember b# top of my head. But it just
would be useful to clarify because the report dassert that there are licenses
supported for all of the extractions, yet if thexevater being drawn from the
adjacent water-sharing plant, that means that teee to be licenses from the
adjacent water-sharing plant as well. They maybeosignificant, but they - - -

MR HUNT: Yes. Yes.
PROF WILLGOOSE: Certainly there may need to be.
DR MERRICK: Yes. So | will take that on noticedacheck.

PROF WILLGOOSE: Yes.
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DR MERRICK: But my recollection was that in thedel, rather than having that
..... as a vertical, we had it angled and we hddrsents poking underneath. | might
be confusing this model with another model wherehaxe definitely done that.
PROF WILLGOOSE: Yes.

DR MERRICK: So I would have to check this partasumodel.

PROF WILLGOOSE: Yes. Yes. No, | ---

DR MERRICK: But | take your point.

PROF WILLGOOSE: I'm happy for you to take it ootice. | just wanted to - - -
DR MERRICK: Yes.

PROF WILLGOOSE: - - - clarify — clarify that. Arthat was why the 300 years
came up, was not so much to do with the operati@gamine but the post-mining
behaviour.

DR MERRICK: Sure.

PROF WILLGOOSE: Okay. I think we're happy toeatkat on notice.

MR HANN: Yes, absolutely.

PROF WILLGOOSE: Yes. |guess you probably ansdenost of my questions
about the — in terms of information about the —t/ghgoing on in the alluvials of the
northern side. It probably, from our perspectiveuld be helpful if that was a more
explicit a discussion of the information about tiwethern side. It appears from the
report — it appears there’s not much informatiamfrwhere the borefield is. And if
there is information from this 1960s report andrfrthe calibration about those
models and this discussion of sensitivity, you'e¢ @ be useful — to actually have

that explicitly in the report.

DR MERRICK: Yes. Well, the work done in the G8grobably not reported. It
will be in government minutes.

PROF WILLGOOSE: Yes. Okay.
DR MERRICK: It will be on survey diagrams.
PROF WILLGOOSE: Yes.

DR MERRICK: Soit's- - -
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PROF WILLGOOSE: | understand the problems of diteyature in that regards,
yes.

DR MERRICK: Yes. Yes. It's —it is not mentiahe our report and | appreciate
that it could — would help.

PROF WILLGOOSE: It's just that - - -
DR MERRICK: Yes.

PROF WILLGOOSE: - - - as the report stands,ak®like — it looks like there is

no information for the alluvials nor for the si#nd since all the boreholes and all the
monitoring data tends to be on the western sideeofiver, and there’s no active
borefields on the eastern side of the river, tieesuspicion that there’s something
different about what’s going on with the ..... bardn the eastern side, otherwise
there would be borefields there for farms on trete¥a side.

DR MERRICK: Yes.

PROF WILLGOOSE: So -- -

DR MERRICK: Well, there’s definitely lower quaflimaterial there and in our
formal response we will include the maps from tleM\South Wales Government’s
report. There was work done in 2006 but finallplghed in 2012, but | will include
the maps of - - -

PROF WILLGOOSE: Yes.

DR MERRICK: - - - alluvium thickness and the estites that they’'ve had of
permeability.

PROF WILLGOOSE: Yes. Okay.

MR HUNT: There’s also a test bore associated Witlrawonga, a pump test in the
alluvium.

DR MERRICK: Yes. And there are — well, just ke thorth of that borefield there’s
quite a few Tarrawonga landowner bores close toaVianga that are part of their
monitoring network.

MR HUNT: Company owned, yes.

PROF WILLGOOSE: Okay. Yes. Okay. So - - -

DR MERRICK: Yes. So there is a bit more thers.y
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PROF WILLGOOSE: As I said, | mean, it probablyulbbe in your benefit to be
clearer about what information you actually havemof the mine site.

DR MERRICK: Sure.

PROF WILLGOOSE: Okay. I think that's - - -
MR HANN: All right for groundwater?

PROF WILLGOOSE: Yes. Yes.

MR HANN: Thank you very much, Dr Merrick.

MR COLE: Okay. Well, next on the agenda is thdace water. And | will call on
Chris Thomas to present that section of our presient

MR THOMAS: Okay. Thank you very much. My voiisea bit scratchy so | might
borrow that water before long. I've got a littlee Wwith me. So - - -

MR HANN: That's — yes, let me fix that for youh@s.

MR THOMAS: So to start off | will just give atie bit of background about
myself. I've got 30 years experience as a wasuges engineer having practised
in all facets of water resources whether it be fromflood hydrology, flood
hydraulics, surface water management, surface gwater interaction, water
balance, dam design — mostly small dams, | supposiee context of what we’ve
seen over the years in the east of Australia —ramditer quality analysis. I'm
immediate past chair and longstanding member oStfumey Division of the Water
Panel of Engineers Australia. We regularly prosdeninars on a whole range of
water resources’ related issues and sometimesotreriap with groundwater in that
capacity.

In those years of experience I've been a prindigdrologist responsible for a range
of surface water assessments for a number of ci@hgnprojects in New South
Wales, most notably for Ashton, Moolarben staged the EIS for stage 2, and also
in — for the Mt Arthur Coal Project. More recentlgeer received the surface water
assessments for a range of projects including theng Coal Project. Our particular
surface water assessment report that we prepaneti wh one has referenced, it was
peer reviewed by Tom McMahon, a very well highlgasded water resources
engineer with a range of experience extending 60grears. Before | get into too
much detail, | should just reemphasise, and | thimard Brian make mention of
this, that ostensibly what we’re looking at is ate@sion to an approved mine, and
in particular, that extension has involved some emognt to the south of the Vickery
area.

And we’ve established through our assessment igtlikee’s minimal impact on the
surface water management regime as a result oéxamsion. One particular point
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of note is that — and again, | think Brian mads ftoint, the western placement is no
closer to the Namoi River as a result of the extemsin terms of our surface water
assessment for the extension project, we've setbcadidress a number of primary
objectives. These were, firstly, to develop a watanagement system and water
balance for the project life which did one of twortwo things: firstly,
demonstrated there was sufficient water to meeiriiméng needs, and secondly, to
demonstrate that water inflows could be effectivegnaged across the mine site.
We also set out to assess the impacts of any chaogeater flow and quality into
the receiving environment.

The key conclusions that we established from tlakwvere that the water
management system, the proposed system that werpuard, would be able to be
designed in accordance with the relevant guidelvgsh will prevent the
distribution of any coal contact or mine water iéfs The water balance that was
developed for the surface water assessment deratassthat there’s enough —
there’s sufficient licenses for the life of the miand Whitehaven holds those
licenses.

And we also established that the potential for deiveam impacts on water flow and
water quality are considered to be negligible. déefl drill into any of the detail
associated with that analysis, it's probably wanhphasising or providing a bit of
context around the nature of the streams that exisie vicinity of the mine site. So,
firstly, regional level. We obviously have the NairRiver.

It's the primary artery that drains the valley's i regulated river. It has got
upstream dams, namely, Keepit, Chaffey and SplakR@am. At the local level we
have a range of intermittent or commonly refereds the ..... streams but |
probably prefer to call them intermittent becawasel’'m sure you've seen, if you've
been out there it's very difficult to identify wteethese streams start and finish and
where they resurface, and most importantly, they varely carry any runoff, and
it's really only after episodic storm events thatiywill see that they do carry runoff.

Now, | think it's a very important point in the demt of both surface water analysis
assessment and also water quality assessment, iwkitltome to later in the
presentation. At the detail level, if | just tafkstly, about the water balance model.
The analysis was undertaken to assess the perfoentdithe proposed water
management system in terms of the capacity to erthersecurity of the water
supply for operational purposes in order to asdesfequency and volume of any
potential discharge of water from the site throtlghlife of the mine, and to provide
a tool which could be adapted and used for watiinloa monitoring and
management during the operational phases of theqbro

In addition, we completed a separate water balanedysis which was undertaken to
assess the long-term water level and salinity efitmal void following mine closure,
and Noel has already made reference to that ipresentation. In terms of the
results from the water balance modelling, | sumsgathose. In a similar fashion to
the approved mine, the water management — approvss water management
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system, the proposed system for the extensiongirofeerates effectively and meets
the water requirements for coal processing andsiygpression. The system is
capable of operating with no discharge of watet lias been in contact with coal.

So, the net effect, we’'ve managed to achieve ortleeoprimary objectives and that
was to have a nil discharge mine and the watenbalaroves and shows that. In
terms of surface runoff from other areas of the, shiere’s sediments dams proposed
and, as is common with many mine projects, thodarsmnt dam releases will be —
there will be a requirement occasionally for seditrdam releases to restore dam
capacity. And the objective there is to do thahiwmifive days of a rainfall event
exceeding the design capacity, and that would ogeua controlled discharge in
accordance with standard practice — that standautipe is outlined in a document
called the Blue Book which is published by Landaon2004 — and also recognising
the environmental protection licence conditiong thauld be applied should the
proposal be approved.

The water balance modelling shows there’s no sigamt changes to the quantity or
quality of the surface water available to thirdtparsers or the environment. There’s
no risk of overflow from the final void following me closure and | think that's
evidenced by, again, what Noel put forward in sarinthe graphs that he showed, so
| haven'’t repeated those here. Notwithstandirgnivted that the salinity in the final
void will increase to some extent progressivelytigh the accumulation of salt. If
we refer then to the assessment finding — so wled about the water balance,
the water balance results, how that will functionthe mine.

We also need to consider the potential for any ctgan the surface water regime.
So, initially, if you look at the assessment wiglgard to the Namoi River, again
context is fairly important. There’s some reductio the catchment of about two
and a half square kilometres during the mining @ssand post-mining it would
reduce slightly to a slightly lesser amount to $ydare kilometres. The next effect is
that's about .01 per cent of total catchment drginnto the Namoi River, so a very
minor impact, if any. There will be approximatelye square kilometres of
rehabilitated waste drop in placement area whichlevdrain towards the Namoi
River.

Irrespective of those two findings, we still firntat there’s no perceptible or
measurable change in the flow regime expected nvitté Namoi River as a
consequence of the project. In a similar fashiothé approved mine, there will be
no change to the overall water quality of the NaRieer, and that can be concluded
primarily because of the measures that are proptosed undertaken to protect the
quality of the water in the water courses that@und the mine site. So with regard
to the ephemeral streams that are located aroensitdy our assessment established
that at the outset with all water in contact witdak; that is, coal contact water being
retained on site, there will be no impact from thater on any of the ephemeral
streams located around the perimeter of the site.
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Sediment that would be picked up in runoff fromesthreas of the site that are not in
contact with coal will be controlled by a rangesgftems that are built into the mine
water management plan. They include sediment dairish | referred to before.
Again, | emphasise that they don’t hold mine waterior to any controlled

discharge of water from the dam, water would bevedld to settle and that would be
aided by a flocculent if required to ensure thepeusled sediment concentration is
less than 50 milligrams per litre.

In the circumstances where there’s wet weathehdiges and discharge to restore
the sediment dam capacity, these would be undertakaccordance with the
environmental protection licence that would be éssshould the proposal be
approved. And they would specify particular wdtedy requirements and limits,
including the requirements for monitoring and dasgfe. And, finally, in terms of
treatment of areas in the final waste rock emplasgnthat will occur where there’s
some — where there’s any areas that exhibit erasidrthat will be treated with
gypsum to, again, control what might end up badkésediment dams.

PROF WILLGOOSE: When you'’re saying the placeniacg, you're talking about
the outer batters?

MR THOMAS: That's right.
PROF WILLGOOSE: Okay.
MR THOMAS: That's right.
PROF WILLGOOSE: Okay.

MR THOMAS: Finally, implementation of those se@inh control measures would,
effectively, be the mechanism for ensuring that emytrolled discharge would have
minimal impact on the water quality of the locadeks. So that, in effect, is where
we’re trying to control any runoff to reduce angiseent that might be carried
offsite into those streams and we’ve got a rangaexdhanisms in place to do that.
Part of the proposal also recognises that theaenesed for ongoing monitoring and
licensing. To this end, the site specific watenagement plan will be developed.

It will be developed similar to the approved mima ahat will include provision for
climate monitoring, provision for site surface wateonitoring and discharge, which
is, | guess, what I've referred to in the previéew slides. It will include provision
for ambient surface water quality assessment.illlinelude an allowance for
ongoing water balance monitoring and managemerichwkill be important to the
mine operation anyway in terms of being able tceh@vough water at different parts
of the site. And it will also be developed withediecognition of any environmental
protection licence conditions for water quality ritoring in the sediment dam
discharge.
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So if | can move on the questions that were tabiddit | might do is | will read out
the questions first. Some of them are a littleglaso we will labour through them.
So the first question that was tabled was:

In light of the Giles Review —

and when | say the Giles Review, just to recapetieas a review undertaken by
BMT by Martin Giles — that's this document here kieh is what we’re referring to
in these — pretty much all of these questions. So:

In light of the Giles Review, what does Whitehaveal consider to be a
reasonable range of analytes to be monitored ifie®er water surrounding the
mine and in water released from the mine to ensordamage to the
surrounding environment?

So if | — obviously built it up in bold here as important point, which | think I've
probably said twice already, but we will say it egaBut there’s going to be
negligible impact on the surrounding water qualécause mine water is not
proposed to be released from the dam — sorry,rthjeqt. Water that’s captured in
the mine water management system will be reusesiteno reduce demands from
external water sources. Irrespective of both o¢hobjectives and constraints,
there’s a range of recommended analytes that wamiltionitored to — and those
have been informed by the project air chemistrgsssent, which was done for the
EIS.

Those recommended analytes, if | break it up iné@s of the site where runoff
would be important to understand what the watelityuaf that runoff might be, we
will break it, firstly, into the ROM coal stockpileAnd, just to re-emphasise that
point, there won’'t be any monitoring undertakenwhwater because we don't
expect release any of that from the site. We woe’teleasing ..... I imagine it's a
condition of the approval anyway. Run off from tegect material — well, the
dewatered reject material will be co-disposed latations such as that run off and
infiltration reports to — where run off and infétion reports to the mine water
management system. So, again, that'll be captwtether it be in sediment dams or
other onsite systems for treatment and re-use@sppate.

The groundwater quality to be monitored by testiogn bores installed in the waste
rock emplacement. That groundwater will be te§tec range of analytes including
pH, DO, salinity, TDS, iron, a range of metals udihg iron, aluminium, arsenic,
magnesium, molybdenum, selenium, calcium, sodilmoyricle and sulphate, and,
again, those have been informed by the projectlgguistry assessment. Run off
from the overburden and the interburden areasnpagdormed by the project
geochemistry assessment will — the monitoring wilblve pH, electrical
conductivity, total alkalinity or acidity, sulphateluminium, arsenic, molybdenum,
selenium and total suspended solids in the sedidens catching run off from the
waste .....
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PROF FELL: Can I ask a couple of questions h@ge is the project’s not too far
away for me to worry about chlorine, fluoride. Aidgas about that — those .....

MR THOMAS: No. |don't at this present. | wilhve to take that on notice. |
haven’'t thought at all about those, and we havwesilly considered those at this
particular point, from my recollection. | takeom notice.

PROF FELL: | mean, we have the ANZECC guidelig@80. There was then a
2018 update but hasn’t really changed things.

MR THOMAS: That's right.

PROF FELL: 1 just wonder do you do a completelysia of all of those at some
stage?

MR THOMAS: Meaning every analyte that’s referesh@e - - -
PROF FELL: Yes. Has somebody done that?

MR THOMAS: For this site for — well, maybe my nepiestion will partly answer
that. Interms of for the existing intermittenttesacourses and/or the Namoi River,
firstly, no one has done it for the intermittentteracourses, and part — the part
reason for that is because over the last — weltesabout 2014, we’ve been in
drought conditions. So there’s no water theregb. t

PROF FELL: Correct. Yes.

MR THOMAS: And that has been a big issue. Thele/mange of analytes that
ANZECC 2018 will reference, that has not been deméhe best of my knowledge,
for the Namoi River, and | doubt whether it wouklfor any particular area along
the Namoi.

PROF FELL: You've undoubtedly taken mine watenvbat you anticipate to be
mine water, analysed that, have you, or - - -

MR THOMAS: We've —no, we haven’'t. We've — wive¢'ve done is we've taken
available data that's been available to us in #search in the literature, and we’ve
taken the data from either nearby mine sites whidlhgenerate the same sort of
outputs as this mine site would do, and we’ve &is&ed at, you know, data that's
been gathered from sampling and testing thatrsiéssrange of databases, and | refer
to those, and you will see them here.

PROF FELL: Well - - -

MR THOMAS: The New South Wales Department of Istdy database,
monitoring of nearby streams which Whitehaven hased That's documented in
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our report, but I'm going to say that it's not thél range of analytes that ANZECC
2018 would list. Having said that, you know, thgmot - - -

PROF FELL: Well, we've really gone on to this hexestion.
MR THOMAS: Yes, yes.
PROF FELL: So I will let you answer that.

MR THOMAS: Yes. So having said that, | don’trtkiit’'s necessary to cart
blanche monitor every analyte or parameter. Thatery costly exercise for no —
again, you're better off focusing your energies godr funding towards those
parameters you'd expect to see. For examplemiing site surrounded by a — you
know, | remember in Moolarben, the water qualitynitaring — no one looked at
sampling for iron, and | said, well, look, thera'iell of a lot of sands down there.
It's that particular colour because it's going tovh iron it. Why haven’'t we sampled
for iron? So it's about thinking what the monitagiprogram should be, making the
monitoring program fit for purpose in terms of wiyati expect to see in the — and
that's why some of the data that we see here ihigterical data gives us an
indicator of what we should be monitoring for, asihilarly, the geochemistry
reports identified that as well. If | revert ditlgcto the question — | apologise. I'll
probably repeat a few things here, but the secaedtempn - - -

PROF FELL: It's baseline. So - - -

MR THOMAS: Yes.

PROF FELL: You have some idea of what the future
MR THOMAS: Yes.

PROF FELL: Check against.

MR THOMAS: But there is a couple of commentsalévance here which are just
worthy of re-emphasising. So Giles indicated thatamount of information
available on baseline water service monitoring ¥gkEIS and the adoption of
appropriate trigger values was a little less thesirdble. Notwithstanding, the
guestion really is if mines approve, what stepslddhitehaven taken to obtain
adequate baseline service water quality data befmranissioning of the plant,
especially given its failure to do so today in fiieject that was approved in 2014.

PROF FELL: ..... guote from Giles.

MR THOMAS: That's right. And that's from GilesSo in response to that
guestion, you know, we believe there’s an extenlsaseline dataset available for the
Namoi River. However, the collection of recent moring data from local streams
has been intermittent, as | said, by the intermiti®ws. It has been inhibited by the
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intermittent flows and the prevailing drought cdiatis. | think on my site
inspection, there wasn’t — | couldn’t find, you kme- you’re probably more likely to
find higher nutrient content, and the only areaudld see in the intermittent stream
that was — had held any water, and that would baes by the congregation of
cattle nearby. So that, no doubt, has been am &sd presents as an issue if we
want to get that baseline water quality monitorii@econdly, just to re-emphasise
the point, as there is nil discharge of mine wdtesre is limited potential for
changes in downstream water quality as a consequ#ribat.

In terms of the available data, as I've indicatbdye’s a range of data which our
report has referenced and tried to use that datades data from a Department of
Industry database, monitoring from nearby stredraswas undertaken by
Whitehaven, monitoring from mine water dams, sedintems and final void water
..... for other mining operations in the regiont necessary those just by
Whitehaven. There have been other — by other miAesl some data that was
compiled previously for the regional Vickery coalnm EIS which is some years
ago, but it does give some baseline backgroundrrdton.

So notwithstanding all of the above, we recogrtise there will be a need to do
ongoing baseline service water monitoring leadipgaucommission. Whitehaven'’s
fully cognisant of that, and that will include tlugh the course of the development of
the project — that will include the — some monitgrbf the ephemeral or intermittent
streams. That would probably have to happen obalk of episodic events so that
we can see — have water in the streams, and tbairt@s a function of being able to
mobilize, get out on site, get the samples and gja¢rthem back to the lab and test
them fairly quickly.

PROF FELL: | think the point being made hereagdnd potential approval, you
then need to start monitoring before constructiets ¢peavily underway.

MR THOMAS: That's right. Yes, yes. And, you kmathat — and then once
construction is underway, there’s also an obligatmo- - -

PROF FELL: To monitor.

MR THOMAS: - - - keep monitoring the sediment daamd any potential future
controlled discharge that might occur from thosdireent dams should there be, you
know, major flooding or the sorts of events we sadanuary 2011 in Queensland
where, you know, mine water dams were overtoppBearing in mind, of course, in
those sorts of events, the dilution factor is gmificant that the contribution will be
very minor to any water quality deterrent downgtngarough the Namoi.

PROF WILLGOOSE: Although, one of the problem®Qineensland has been that
those pits have filled up, and now there is a qoestf how to get that water out
post-storms to the extent that — | can’t rememb@ckvof the mines it is has actually
been decommissioned solely because they can’tyet the water.
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MR THOMAS: So, in conclusion, | guess we've gabtpoints. There’ll be work
done for baseline monitoring in the period fromm@apal to commissioning. There

will be ongoing baseline monitoring after commissig, and then on top of that,
there will be, through the project’s life, therdliae monitoring of assets within the
mine site to keep an eye on particular analyteSiwgediment dams and areas where
control discharge has the potential to occur ddventtack. The next question — the
third question is — and | quote, from Giles. Givke — no, | beg your pardon. It's

not from Giles. It's from the Commission.

Given the proposed use of untreated mine watepriocess applications, is
there a possibility of solute build-up in water thie site and a concomitant
threat to the surface and groundwater?

Second part of the question:

Is there a case for treating process water to reengslutes and to make excess
water available for beneficial purposes?

So with — break it up into two parts and just aliout the solute build-up in the
water on the site. There is potential, but theeptial is considered to be low. In
terms of a risk to the surface — the surroundinéase of groundwater, | don’t
believe that there is the risk of that, becausesthete itself will be either lost as coal
moisture during the processing exercise or — agdesidual process water will
make its way to the final void, where it will baamed over the life of the project
with negligible risk of recharging the groundwasgstem.

And that’s evidenced again by the graph that Noesg@nted, which shows the
differential in elevation between the maximum scefavater of the void and its
connectivity level to — to the aquifer — to the gndwater system. In terms of the
second part, treatment of process water, remowesond make it — to make excess
water available for beneficial purposes — so | #as/question as one of saying

okay, well, we have a situation where we might lble 0 use that water for
something else rather than just letting it makeviy to the void.

PROF FELL: Thatis a concept - - -

MR THOMAS: Yes. Okay. So | guess from the minpérspective, there’s water
going to be captured from a range of other soutbesmnine water dams — sorry, the
— water captured from the mine water dams, the das and the sediment dams
will be preferentially used to meet the onsite waltemands. So in other words,
we’ve said we're going to preferentially capture areat and use that water onsite.
So in terms of the water balance, that water tgcatito that site water balance. So
as a result, we haven’'t looked at any particulangifor offsite reuse because we
want to have access to that water for the mineatioer and to ensure that we then
don’t have a need for seeking for some reason dbetrack external water sources.
We would like to reduce our need to draw from tho&ad therefore that's why we
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PROF FELL: Can I ask a couple of questions onh thlk take the second one first.
And basically — so you're saying effectively ther#l be no — there will be zero
liquid discharge from the mine.

MR THOMAS: That's correct. Except in the circuarsces where we get — where
we get - - -

PROF FELL: Heavy rain. Prolonged heavy rain.

MR THOMAS: Heavy rain that is beyond the desigtecia that we’'ve identified
for various onsite sediment dams and the like.riBgan mind those sediment dams
have actually been overdesigned. So they're dedifor the worst possible
condition through the course of the mine life, vhis the maximum catchment that
could discharge to them. So they will always lexeept for a very small window in
the design life — they will be overdesigned.

PROF FELL: And certainly some of the agency regisuggest they’re worried
about the size of them, even though you say theyezdesigned, but that's a case, |
think, for caring ..... next step, if you like, ptadesign.

MR THOMAS: Yes.

PROF FELL: But - so effectively — how much wadeg you estimating will be
over and have to be discharged in a given ye&rfow it depends on the climate.

MR THOMAS: It will, yes. Exactly right. So ---
PROF FELL: Butwater's so precious.

MR THOMAS: Sure.

PROF FELL: I mean---

MR COLE: Take it on notice, Chris.

MR THOMAS: | have to take it on notice.
PROF FELL: Okay.

MR THOMAS: That's a difficult — it'll be dependénn the scenario you want me
to look at. Yes. So | have to take it on notice.

PROF FELL: Well, do it over 10-year average.

MR THOMAS: Okay. We can - - -
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PROF FELL: Okay. But going back to the first passentially, you're using water
that has got solutes in it for things like dusttaimment. That water is then being
picked up again, | suspect reused, it is not - - -

MR THOMAS: Yes.
PROF FELL: - - - for the same purpose.

MR THOMAS: Well, it will be reused for coal waslg activities so it's kept in the
same circle - - -

PROF FELL: That's right. Circuit.
MR THOMAS: Circuit.
PROF FELL: So---

MR THOMAS: It's not — it's distinguished from...run off from other areas of
repatriated areas of the site.

PROF FELL: So there will be, in time, a build-ofoconcentration within that, will
there not?

MR THOMAS: There is potential for that, yes. Atdt's — but that — that water
will make its way to the void so it's always goitggbe contained.

PROF FELL: When will it make its way to the voiddter how many cycles?

MR THOMAS: Well, I'll have to take that on noticd’'m not sure how many
cycles.

PROF FELL: Do you pick up the point I'm makingaththere’ll be a net build-up of
salt in the system?

MR THOMAS: Yes. But there might be a net build-as a function of evaporation
as well in the void and then there might also betareduction as a function of
rainfall. It's variable.

PROF FELL: Well, | — I'm glad you mention evaptioa because where you use it,
say, on roadworks you’re actually building up tbedl salt concentration on the
roadway over time. Is there a risk that there gait down to groundwater?

MR THOMAS: Well, my understanding, and | defeMNoel on this point, is that it
— the risk is minimal because of the limited cafyafdr recharge of the groundwater
system at those elevations.
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DR MERRICK: Look, it's a mechanism that is fedsjht should happen, but the
magnitudes are going to be very small and very dramt in time.

PROF FELL: Basically, what I'm seeking is, is #y@ology right to make it very
small?

DR MERRICK: Well, yes it is, because it's essaltyiweathered material or spoil.
Spoil is certainly going to drain to a void anddéwid have to have a closer look at
where it has been placed on roadways or whateveed if it's outside a catchment
that’s draining to a void,

MR THOMAS: Yes.

PROF WILLGOOSE: Is — I mean, you just mentioneat spoil will drain to a void
but the western emplacement is partially, at lessplaced on the natural
topography - - -

DR MERRICK: Yes.

PROF WILLGOOSE: - - - so there’s potential foaiiage from the western
emplacement off-site in that regard because itbesecause that’s not
necessarily going to — some of the inner part pritbably drain - - -

DR MERRICK: Yes.

PROF WILLGOQOSE: - - - to the void but the outartpwill - - -

DR MERRICK: That has been examined - - -

PROF WILLGOOSE: Yes.

DR MERRICK: - - - the potential for seepage fridme western emplacement to the
alluvium, and | looked at that very carefully. Tlestern emplacement actually
straddles the catchment - - -

PROF WILLGOOSE: Yes.

DR MERRICK: ---and |- I forget the percentadmit the majority heads back to
the void. And there’s a small amount heading vaest | don't recall the numbers
but I did do some estimates on mass.

MR HUNT: It's presented in the EIS that - - -

MR HANN: It's — it is documented. Yes.

PROF WILLGOOSE: | recall my discussion - - -
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MR HUNT: Yes. And quantified. All the outcométbe model quantified.

MR HANN: Yes.

PROF WILLGOOSE: Yes.

MR HANN: Yes. Okay.

PROF WILLGOQOSE: |do recall a discussion of th¥es. | just wanted it clarified
because you said that — all of the waste wouldadigtdrain to the void but there’s a
little bit that does not drain to the void - - -

DR MERRICK: Yes. | was thinking it was spoillilg — the backfill - - -

PROF WILLGOOSE: Yes.

DR MERRICK: - - -into voids - - -

MR THOMAS: But there’ll be a face, yes.

DR MERRICK: ..... the emplacements.

PROF WILLGOOSE: Yes.

MR HANN: Yes. Okay.

PROF WILLGOOSE: And are we satisfied that theregisk of the void
contaminating groundwater sources?

MR HANN: Well, | think we’ve heard from - - -

PROF WILLGOQOSE: | think — yes —that - - -

MR HANN: Noel - - -

PROF WILLGOOSE: Yes. Ithink Noel has providas View on that. | know
that, in general — and this is not just to do witbkery | know but there is a lot of
concern about voids impacting on groundwater iregainboth from the technical
community and the regulatory community, but | — kmow, | mean, in terms of
specifics to do with Vickery, | think Noel has peased what he’s got.

DR MERRICK: The important consideration is whettie void remains a sink.

PROF WILLGOOSE: Yes.

PROF FELL: Indeed, | appreciate that.

.VICKERY EXTENSION 25.2.19 P-36
©Auscript Australasia Pty Limited  Transcript in Golence



10

15

20

25

30

35

40

45

PROF WILLGOOSE: Yes.
DR MERRICK: And that's it, because backfillingtvispoil.
PROF FELL: May disturb that.

DR MERRICK: It's disturbed it with material thet much more permeable than
what was originally there.

PROF WILLGOOSE: Yes.

DR MERRICK: So changes the hydraulic gradiemsifwhat was there before,
their flatter gradients, but they’re all headinghe sink. They've got nowhere else
to go.

PROF WILLGOOSE: Yes. | mean, maybe in a slighifferent context, but the
CSIRO biophysical regional assessment for the Hu/adley has talked about a
potential mechanism where, specifically for soméefmines in the Hunter Valley,
there is — because there’s higher conductivithendpoil, what you end up with is in
the uphill side of the mine spoil, the groundwasesupressed, but on the downhill
side, because of the fact that it’s all a bit kkbathtub relative to the regional
groundwater, there is the potential for water tdltweing out of a spoil. This is
particularly the case of refilling of the voids.

PROF FELL: Well, you had mentioned that one.

PROF WILLGOOSE: Yes. That's actually documeritethe CSIRO biophysical
regional assessment for the Hunter Valley as a arasi.

DR MERRICK: Some doors can be flowthrough systemtsVickery won't be.

PROF WILLGOOSE: That's — yes, no, and that's whatsaying. For Vickery |
think - - -

MR HUNT: Strong gradient.

PROF WILLGOOSE: Yes. Yes.

PROF FELL: Okay. I'm happy with the surface wate.
MR HANN: Okay. No.

PROF FELL: No further discussion.

MR HANN: Thanks.

PROF WILLGOOSE: The — probably - - -
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MR HANN: No, Garry - - -

PROF WILLGOOSE: | mean, there’s one that's nostjo@ on notice, but is that
the — | think it was Tom McMahon'’s peer review ttalked about the PMF that was
used for the bunding around the ..... suggestdd/thashouldn’t be using a three
times 100 year event on — you probably — | wouldklit would be advisable you go
back and use a GSTMF that - - -

MR THOMAS: Yes. Sure.

PROF WILLGOOSE: To get better justification fbat.

MR THOMAS: Yes. Look, the three times, it hagbaround for a long time and |
guess with ARR 2016 or shall we call it ARR 201@dngse it's evolving all the time,
there’s, you know, merit to - - -

PROF WILLGOOSE: Well, the ..... method has bemwiad longer than that, so,
yes.

MR THOMAS: Yes, it has. Yes.
PROF WILLGOOSE: Yes.

MR THOMAS: Okay. We can do that. Do you wanttoé¢alk to this last question
or - - -

MR COLE: Well, Chris said he'’s - - -

MR THOMAS: | think I've probably already coverd&d

MR HUNT: You've covered it.

MR COLE: You've covered it, yes.

MR HANN: All right. No, thanks very much, Chris.

PROF FELL: Thank you.

MR COLE: We can move on to the flood assessni&my ..... step forward.

MR ROADS: Nearly need a coffee. Yes. So my nan@reg Roads. I'm a
director of WRM Water & Environment, Brisbane basedsultancy. I've got 30
years experience as a water resource engineeabgp@g in floodplain management.

If | could find this mouse.

PROF WILLGOOSE: Took the —took the - - -
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MR HANN: Looking for the .....

MR VAN MAANEN: I think Chris might have abscondedith it.

MR HANN: It has been pocketed.

PROF WILLGOOSE: What, there’s two — there’s twouses.

MR THOMAS: I've got one of my own, so it's obvisly a bad habit.
MR HANN: There’s mice.

MR ROADS: | wasn't doing this from memory. | aatly had notes. Yes. Starting
..... and there’s a cadet engineer of the New Sdldales Department of Water
Resources and the Department of Land of Water Qeaisen in the rural flood
group and whatever of the names it has — or depatst’s called now. | really
don’'t know. | do a lot of floodplain managementriwo I’'m currently doing floor
risk management plans for the town of Narrabri Wwhgon the Namoi, just
downstream, so | know the Namoi very well. | diéit flood study for them a few
years ago. I've done the Moree floodplain managemkan as well which included
pretty extensive flood modelling of the Gwydir Rivd do a lot of peer review work
for New South Office of Water and their assessmehlsvies in terms of
management of that.

This flood study that we’ve done, we originally d&ped in 2011 for the previous
Vickery South project. They were looking at a sglr option as well. And it's just
evolved from there as models have got more powarfdlthings like that. A peer
review for the model was undertaken by Rohan Hudison Royal Haskoning, and
he has got 18 years experience as a water resengageer and he also does a lot of
peer review work for the government as well. Okay.

So when we started on this project, | guess weldped these models so that we
could assess the potential impact of the projetherflooding characteristic of the
Namoi floodplain, and in particular was lookingtla¢ rail spur to develop a
configuration of the rail spur that would complytlwvthe objectives and outcomes
presented in what was then the Carroll to Boggalmodplain Management Plan and
that — there’s now — will be, if it gets gazettdly, the upper Namoi Valley
Floodplain Management Plan which is — which haslwkseloped ..... as a draft .....
since 2016, and I'm not quite sure when it willdszetted. But, effectively, the
compliance criteria in the two plans are relativalyilar.

| guess the key conclusions of this study aretti@tnining area is located beyond
the Namoi River floodplain and that has been deffimg that — what we’ve called an
approximation of the probably maximum flood of aditl that's three times the one
per cent ..... probably flood. The rail spur that in the — that we assessed as part
of the EIS which included a range of embankmentballast and elevated structures
showed that there was negligible afflux for a ranfjfoods including the five per
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cent and the one per cent as well as the histdtazds because the Floodplain
Management Plan actually refers to two historit@dds as their reference floods.
There’s a 1984 — or 1971 and 1955.

MR HANN: Could I just ask a question - - -
MR ROADS: Yes.

MR HANN: - - - which goes back to an earlier qu@s for Brian. Did you do any
modelling of alternative locations of the rail spiar example, because Brian, you
said that to consider a relocation of the railfor example, in another — to the south
east, there were problems from a flooding pointiewv of ephemeral and
particularly the — or intermittent streams.

MR ROADS: Since 2011, I've probably assessed magven, eight, maybe nine
different configurations of a rail spur, includiagjernative locations.

MR HANN: Right. Okay.

MR ROADS: | think the ultimate alignment comesk#o minimising impacts as
well as obviously community concerns and addresginoge community concerns.

MR HANN: Okay.

MR ROADS: So it has been a long drawn out pracess
MR HANN: Sure.

MR ROADS: Expensive too, Brian.

MR COLE: | agree.

MR ROADS: Yes, so effectively the alignment that've come up with and the
configuration that’s in the EIS, it showed thatrthevas negligible afflux, as in, it
didn’t increase the flood levels upstream; neblegichange in velocity, because
most of the — it was an open structure with theesstpucture sitting above the flood
line, and more importantly for these big wide flpains, is it doesn’t change that
distribution of flow, and that’s what farmers amrticularly concerned about out
there. This picture just gives you an indicatiénhe flood depths. You can see the
depths over there on the right-hand side for théhink this is for the probable
maximum flow, about three times one per centflood.

And obviously you've got the deeper flows with tiveer and fairly shallow flows
across the western floodplain. The eastern fladps a little bit deeper and also
comes in — with Stratford Creek come in on the lsewurt part of the mine. We also
modelled the — what'’s called South Creek which raiogg the western — the eastern
boundary and drains into Stratford Creek. And ise did modelling of the Driggle
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Draggle Creek to the north which is not shown oretie get to define the extent of
those local catchment flood conditions as well.

Yes, and, as you can see there, the rail spum®dly impacted by flooding but the
other infrastructure on the mine is not impactedh®/Namoi River flooding at all.
There is some infrastructure associated with S@uéek flooding. So this is the
configuration that we used in — that we went witlihie EIS. So the majority of the
alignment was on an elevated structure and byeratdd structure — so there’s piers
with the superstructure sitting above the one pat AEP flood and we had some
embankments where we felt they — they were inapatpin that location of the
embankment just to the east.

It's actually quite a high spot there which you htige able to see from the previous
slide. In here — so it’s actually quite shallowve® was thinking maybe we could get
away with an embankment there. So that's the gardition we run with. There

was a few culverts coming through here for the wiitat would flow through this
section of the embankment but that was what we wéht So that just gives you a
conceptual view of what the alignment was — theatkd section was going to be so
that’s the piers spaced a regular distance apéhrtthve superstructure sitting above to
allow the flood water to go through. The flood rathishg that we did — and this is

the results showing the afflux or the impacts otewkevels for the — the one per
cent AEP flood.

And this just showed basically where that embankrsethat there is a slight bit of
afflux around those embankments but really theagtsl superstructure sections are
— there really was no change, no afflux. The was allowed to flow through
relatively easily. And that has really required just afflux which is not super-
important — it's more that it doesn’t change th&ribution of flow downstream. The
locations of the afflux are all on Whitehaven owtexad as well. As | said, the
design of that was based on meeting the requireamaéithe Floodplain Management
Plan for both the 2006 plan which is the one thatiisently in place as well as the
2016 draft.

Since we’ve submitted the EIS, Bis has decided #&fhven has decided to elevate
that rail spur section west of the Namoi River jpssically on a constructability
consideration as you get an elevated — elevatadtste — elevated structure and
then there’s a small section in the middle so thewyght, well, let’s just get rid of
that and put it all on — as an elevated rail sgibviously the final height and the
size of the spans, the piers and all that sottiofjs will need to be undertaken
during detailed design and that design will be utaden in a consultation with

OEH. As | said, Royal Haskoning undertook the peeiew. They — their comment
was that the assessment was undertaken in usihgraesice techniques.

The department’s peer reviewer, WMA Water, alsd faat it was undertaken in
accordance with best practice. There were a feporses in WMA Water’s peer
review, mostly more comments than anything elsd,ve@ will address those
comments in the response to submissions. To testigns — and most of these —
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these questions that were — came out of the WMAeWatview — this one not
particularly — the response to this was about\betal promise from Whitehaven
that the entire rail spur would be under viaducbss the floodplain.

Now, there might not — there might be some litdet®ns. As | said, the east of the
river, that section potentially could still stayetk but | reiterate that the objectives of
this rail spur are to meet those objectives ofpila@ and that’s to minimise the —
minimise afflux, minimise the distribution of flogo that's what we’re aiming for in
the design rather than just saying well, we’re gdimget rid of the — all — all the
embankment sections.

The west of the rail spur would be elevated abbeeoine in a hundred year or one
per cent AEP level except for a small section wiileeeviaduct transitions to the
main one. Obviously, we — you need to have somteo§@mbankment right next to
the existing rail line and it may include an embaekt to the east of the Namoi
River but then again that will be on Whitehaven editand. The sensitivity of the
incremental flood levels above or below that woaddur without the rail spur at the
CHPP and the junction with the north-west main tmehange any floodplain
hydraulics.

As we — as I've said before, the CHPP is actualtated outside the extended
flooding from the event that is three times the ona hundred year design flood
event and again that north-west main line is netrmpped at the junction with the
rail spur either for that extreme flood event. gisia 13 kilometre wide floodplain

So just to try and give you an indication the lsvale not sensitive. When the flows
are confined and they're deep then they're — thesd — the mannings or the
roughness values can make a big impact on floaglde\But once you've got such a
big broad floodplain that's flowing very slow theg’just not that sensitive. The
difference in flood levels between the one per eswk the three times one per cent is
really only point eight so it's not very much.

On that basis even if we increased the roughndasvabove what really the
calibration values said that they should be, théEBlnd the north-west main line at
the confluence is not going to be overtopped; s going to be inundated by — at
all. Now, what's the sensitivity of the incremdrtaod levels if the peak discharges
for the local tributaries are — all occur at thmeaime. | guess the Stratford Creek
comes in — now, it's 250 square kilometres comp&we2D00 square kilometres of
the Namoi River so the chances of those two catatsmeaking at the same time
would mean you would have to have a very, veryigant regional event that
occurs over two or three days; and then, as trattecomes down and then it peaks
at the river, you need to have a thunderstorm ewegit a number of hours of the
same AEP coming down.

So the likelihood of those two events which are plaely different meteorological
mechanisms as well occurring at the same timetisalyg very, very low.
Notwithstanding that, the Stratford Creek and tlodly@ra Creek discharges
combined — it says two and a half per cent thé@te;actually two and a half per cent
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from Stratford Creek and about the same from thé/@@a Creek so even the
combined, it's only a five per cent increase ircherge at the rail if that very
unlikely scenario happened, so five per cent. Aaidl, there’s very little difference
in flood levels between an event that’s three tithesone per cent so a five per cent
increase in levels in discharges has a very, vempmnincrease in peak flood level
across the floodplain.

MR HUNT: Excuse me, can | justinterrupt. Thattually a correction on that
slide — see it says 2.5 per cent.

MR HANN: Yes.

MR HUNT: We only discovered that this mornings tthere a way that that should
be formally corrected before being placed on them@dssion’s website or is - - -

MR HANN: David, how do you want to manage that?

MR HUNT: - - - the transcript enough in itselfth - -

MR WAY: | will touch base with Brian and my ..after the meeting.
MR COLE: Yes. No. Thanks, John.

MR ROADS: Yes, so that's basically all | havesay on that. It could happen but |
guess the other thing that is — is that if the &velid happen at the same time then
the event at the rail spur from — along the NamweRwould actually be an event
more severe than the one per cent AEP event.

PROF WILLGOOSE: That assumes that they are dibyeimdependent storms. If
the thunderstorm is embedded in a bigger eventy ekhen the likelihood is not
one in a hundred years times on 100 years; itisesoing more frequent than that so

MR ROADS: Yes. Yes, was not more than 100 tid@3 but - - -

PROF WILLGOOSE: Yes. Yes.

MR ROADS: But the dominant flood levels across floodplain are dominated by
Namoi River flows. So if you did an annual sefiesv frequency analysis of all the
flows from the Namoi River that would include afltbose flows coming in from
Stratford Creek as well so - - -

PROF WILLGOOSE: Sure.

MR ROADS: - - - if you did do that and then adaedtop of it you would have an
event that would be slightly larger.
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PROF WILLGOOSE: Yes. Fair point.

MR ROADS: | think that’s all I've got.

MR HANN: Thanks, Greg.

PROF WILLGOOSE: Can I just ask one minor question
MR HANN: Yes, of course, Garry.

PROF WILLGOOSE: | mean how much — that — wheee-tlyou said that the —
going back to the flood levels, right, the — | thihwas the first slide that you had.

MR ROADS: Depths. I've got a depth one.

PROF WILLGOOSE: Yes, depth. That's the one Ihterested in. Yes. Okay.
There, so you said that at the one — the threestawent that the area where the ralil
link takes off from the main western — main nortastern rail line is not flooded but
it actually got - - -

MR ROADS: No, it has flooded but the north-west line is elevated. It's on a

PROF WILLGOOSE: Okay. Okay. Yes.

MR ROADS: It's nearly two — a metre and a halbad.
PROF WILLGOOSE: Okay. So then the question - - -
MR COLE: Well, it would be three metres actuallyeckon.

PROF WILLGOOSE: Okay. Yes. So then — okay —fttlew-on question from

that is how much of the rail link is going to belmmkment before you go onto
viaduct? | mean, because certainly, you know, wbatve shown has no increase in
affluxes there. | mean, someone at the public tewéo lives locally that was
concerned about that, | would think — it soundeasonable question to respond to is
given all of that and, okay, yes, it might be alfaiocalised piece of embankment,
what would be the - - -

MR ROADS: Well, as short as possible is the amgwéhat, Garry. | mean,
remembering that, of course, it's the — the turrmiongs to the AATC so you will
need to have some embankment there. Yes.

PROF WILLGOOSE: Sure. That's — that’s right.

MR ROADS: In the modelling | think we might haused 20 metres or something.
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PROF WILLGOOSE: Okay. So a really minimal amooiit.
MR ROADS: Yes.

PROF WILLGOOSE: You almost go straight onto treduct.
MR COLE: Yes, that's the idea.

PROF WILLGOOSE: Okay. Okay.

MR COLE: [I've had the AATC out looking at it angks, they were more than
happy with the — with the location and that it wawkable but, you know, it will be
one of those things that you work through with them

PROF WILLGOOSE: Okay. Yes.

MR HANN: We might take, say, a five minute brepkpbably in the best interests
of everyone.

MR VAN MAANEN: Delicately put.

RECORDING SUSPENDED [11.37 am]

RECORDING RESUMED [11.49 am]

MR HANN: Okay. We might — we might start up again
MR COLE: Okay. Well, Aleks will cover air quatit

MR TODOROSKI: All right. Okay. So my name isekis Todoroski. | have over
25 years experience in air quality. I've lookedhahndreds of new and modified
mine approval projects in that time. I'm currertthe director of Todoroski Air
Sciences and prior to that, | held senior and mamagpt level positions in the air
branch of New South Wales EPA. I've conducted nyaesr reviews for the
Department of Planning and Environment and | cotetlithe peer review of this
work which was done by Ramboll. The aim of theeasment report is fairly simple.
It's to predict the potential air quality impacpsepare them with criteria, but also to
examine the appropriate mitigation measures thgtheanecessary.

The conclusion in this case is really quite cladr dt shows compliance with all
criteria at all of the privately owned receptonsda will go to it in a little more detail
later. The modelled air quality controls that werduded largely around haul roads
and consistent with industry best practice. Stt@90 per cent level of control.
The use of larger vehicles for hauling. That rexuihe number of trips, but it helps
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to reduce the — also helps to reduce turbulendberoad surface when the tracks
are higher up. Restricted speed limits on haudspprogressive rehabilitation of
disturbed areas which is to minimise the footpoinbose material and, hence, wind
erosion and similarly, minimisation of pre-stripp@eas. Sprinklers at the coal
handling and preparation plant, you know, reduasdverosion and handling
emissions as well.

The predicted results, again they show compliante all of the key metrics at all

of the privately owned receptors. The key metyws really need to look at for the
design of the mine air annual emissions, the 24 hwerages are governed by the
background level, so things like bushfires and diumtms will, of course, effect
those. The transport of coal by rail, diesel emissand blast emissions were
specifically looked at and no adverse air quatitpacts were predicted there as well.
The issue of Boggabri was also raised. Now, Bogdali5 kilometres away from
this project. It's simply too far for any tangikihapacts of air quality to occur at that
distance.

In terms of operational monitoring, there wouldabeeal time proactive air quality
management system. Now, that includes meteorabfpececasting and monitoring
to identify a potentially adverse condition, Alseal time dust monitoring which is
normally a 10 minute cycle and that triggers alatinag can be sent to the operator.
Now, the trigger levels are set well below critegenerally and they often use
shorter time metrics to enable the operator toardpn time to know what'’s going
on. All of the management practices and monitoisndocumented through the air
guality management plan for the site. That's whbea¢ system more or less resides.

The next part is more detailed with the questitvas tPC raised. Now, it's
important there’s — some of these questions weite geeded — you know, quite a
considered response, so there will be a writteparese. This is really just the
summary of those key points. The first point wagu traffic on local unsealed
roads. The key issue there is that access torthegpis on sealed roads and not on
unsealed local roads. The terms of engagememhplogees and contractors
actually prevent them from using those unsealeds.oa

The use of local unsealed roads by the projectdvbalquite infrequent. There is
the need occasionally to go to a monitoring statiwrcalibration, that type of thing.
Because it's so infrequent, that's quite an inthlyggmall thing. It's worth
mentioning that any, you know, significant dustnfrexisting local roads would be
captured in in the background data that feedsth@a@umulative assessment that
Ramboll did there.

The next point there is about modelling assumptans outputs comparing it to the
mine. Now, this is best done with graphics andedlivesults and things like that.
But the key points there are that for both theguband the approved mine, the
annual emissions are estimated based on the paak gemoving waste rock and
coal, but also the largest exposed areas for wiosi@ and most importantly
proximity of that activity to the receivers.
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MR HANN: Aleks, can we just - - -
MR TODOROSKI: Sure.

MR HANN: A question in terms of peak year. Loogiat the data, it also looks
like year 16 is by, a tiny margin, the peak yeartfandling, but the important thing
is that it's compared to, say, year 21, the ovetbniin placement is still
substantially underway. You would expect therbedess vegetative cover
progressively then. So the question is — is yégvdtentially a worse case year?

MR TODOROSKI: You can actually see that by loakat the assessment. Each
year has got the incremental impact shown.

MR HANN: Right.

MR TODOROSKI: And then in the columns to the side¢hat table, you will see
the cumulative impact as well. So it's tabledhe tctual report.

MR HANN: Right.

MR TODOROSKI: So given you've raised that, welwpecifically make sure - - -
MR HANN: Yes. No. That would be helpful.

MR TODOROSKI: - - -year 16 is looked at - - -

MR HANN: No. Thank you.

MR TODOROSKI: - - -in that written response.

MR HANN: Okay.

MR TODOROSKI: We can do that. That's going towlinto my next point
actually, but that's fine. So where were we? Koy difference when we compare
this project and the approved mine is to do withtdeatment of haul roads. Now,
there’s quite a large difference there in this m&doing 90 per cent which is
considered the best practice level. Previoushyag 75 per cent. Now, that's more
than halving the dust from the dominant sourcenuisions. So there’s quite a shift
there. Haul roads are the most significant coatabto the dust.

The reason this comes about is that since the epgnmine came into place, it had a
dust stop program, all of the mines respondedabahd investigated and quantified
the level of control they had on haul roads. Mighe mines, coal mines, were
achieving 90 per cent or higher. All of the Whaghn mines, including the local
mines, were achieving 90 per cent or higher haadlsaand, hence, that's why we’ve
used 90 per cent haul roads or Ramboll used 90guercontrolled for these haul
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roads. Further details and comparisons and tlingkis question will be provided
in the response. It's better to show it in talkem | can explain in any event.

PROF WILLGOOSE: So when you have 90 per centrobof the haul roads, does
that mean that other dust sources then become datflin

MR TODOROSKI: The haul roads are still pretty mube - - -

PROF WILLGOOSE: Okay.

MR TODOROSKI: - - - major source, even with that.

PROF WILLGOOSE: Okay.

MR TODOROSKI: But if you look at — if you're gajnfrom 75 per cent control, a
25 per cent is what's being admitted to 90 per cerdi0 per cent is being admitted,
so 60 plus per cent reduction.

PROF WILLGOOSE: This is why | asked.

MR TODOROSKI: It's quite large. Yes.

PROF WILLGOOSE: You know, because that's sigaificenough reduction that
other things might — blasting may well be more imgot - - -

MR TODOROSKI: They do. If you look at the invery, they have some things in
the report where they, sort of, graphically shoat.thYou will see there’s extra coal
coming in, so you see coal is slightly higher as thne are typical. But that's what
you would expect because that’'s what they showyway.

MR HANN: So just to be clear — so did Ramboll tise — for the approved mine in
the modelling for that, did they use 75 per cer@@per cent?

MR TODOROSKI: 90 per cent.

MR HANN: They used 90 per cent for that as wédkay.

MR TODOROSKI: Sorry. Sorry. The approved misa€b per cent - - -
MR HANN: Yes, that'swhy | - - -

MR TODOROSKI: My mistake.

MR HANN: Okay.

MR TODOROSKI: For this mine, it's 90 per cent.
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MR HANN: Right.

MR TODOROSKI: The next thing was around the waeste scenario.
MR HANN: Yes.

MR TODOROSKI: Now, we will explain that - - -

MR HANN: Please.

MR TODOROSKI: - - - but in essence, when we Umse term inequality, we're
talking about a scenario or year where the maxirtikty impact would arise. We
look at three scenarios in this case. They're thaseund examining the maximum
amount of movement, that when you — whenever yovermoaterial, you generate
dust and it's directly proportional to the quantuat it's also proportional to the
size of the exposed area and that generally, alftent three months, you get some
rain and things tend to stabilise more. But theoptnain one is how close this is to
the source. That's really the — one of the printhiggs you’re meant to look at.
Because the mine activity moves around at the éintethe receptors fix them as a
number of groups, you need at least three scenarimske sure you've captured
that worst case of all receptors for all scenarios.

The next question was about calibrating the modil @xisting mines. Now, it's
quite unusual to do this for air quality, espegiallso, in this case, the nearest mines
are actually quite a way away. They have signifilyadifferent terrain. They've got
significantly different land categories with thedet there and the ambient
monitoring data includes the dusts from, you knthe,farms and all the other local
sources. You can't exclude that. Unlike soméhefdther environmental models,
the air quality dispersion models, you use a regnyaapproved dispersion model.
They're designed to not underpredict.

The key thing you need to look at is the emissiapsts that are put into the model.
In this case, a regulatory model ..... were usktky have been extensively validated
by the US EPA and use a synthetic tracer gas tbato It's quite damaging to the
environment to do that and so that — these models proven that they do not
underestimate impacts, provided, you know, yourpasonable emissions in. | did
the peer review of those inputs to the model arg’'th quite consistent with a
normal mine. There’s nothing unusually high or laout it, as | mentioned earlier.
Slightly larger fraction of coal because there’alamming in for processing. The
other question that was raised - - -

PROF WILLGOOSE: Before you move on there, | gubsscontext for that
guestion was — you know, and | — none of us kndwve been able to test the
validity of the public comments about dust exceedarat other Whitehaven mines
and so the thought was, well, it is suggestedeastlin terms of the public
comments, that the mines were underpredictingpmesform or other, dust impacts
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because there were assertions of the dust impacesworse than what were
projected in the EIS and that sort of thing, so.

MR COLE: That's not what the EPA have found.

PROF WILLGOOSE: Yes. That's right. That's whgdy | put that — | — we don’t
know. | —we were just asking the question. Obslig, can they be calibrated to —
yes.

MR TODOROSKI: They tend to overpredict.

PROF FELL: ..... one of the things that came dwene ..... was the real wish .....

MR TODOROSKI: I've gota - - -

PROF FELL: Now, for no better reason than toséatihhem the situation is as
you've predicated, would ..... support of that or?

MR TODOROSKI: I've got — that's my — that’s onétbe questions that I'm - - -
MR HANN: Okay. You will address that? Okay. ariks.

MR TODOROSKI: And I've actually got more extensidot points on that.
PROF FELL: Okay.

MR HANN: Thanks.

PROF FELL: My apologies for jumping ahead.

MR TODOROSKI: That's okay. ..... but, look, Iliiake that and make sure |
elaborate on that in the written response.

MR HANN: Yes.

MR TODOROSKI: The next point was about agricldtuactivity and particularly
cotton. Now, that was considered in the agricaltimpact statement.

MR HANN: Yes.

MR TODOROSKI: Two papers in there in particulaine '92 paper looked at cattle
feeding on ..... contaminated with coal dust. dctfthose levels are very, very high.
You can almost sweep that up and it found theylrigegnsensitive to that. The 93
study looked at effects on vegetation. It fourslttireshold at about 15 grams per
square metre per month. The sorts of levels wetking at here are one gram per
square metre per month, and that's at the mostdategdapoint receptor. That's 127B
or C, the one just across the river there. In $eofrcoal dust potential to discolour
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the cotton crop, the fraction there is — it's apjmmately 0.3 grams per square metre
per month and that's — it's a very low number. fhguite unlikely to be tangibly
noticeable .....

PROF WILLGOOSE: So point 3 is how — what are -atvhhow is that relative to
the background?

MR TODOROSKI: The background level is about 2 &his area for all dust.
PROF WILLGOOSE: So you're looking at about 10 pent of the background?

MR TODOROSKI: Roughly 10 per cent of the backgrdand that's at the most
impacted point. It's actually lower as you go hat away and I'm also assuming the
coal is sort of more focused in — around thecloser to the receptor ..... it would
actually be lower. The next issue was coveringcthed wagons. Now, this issue has
been looked at quite — quite a lot of studies Hawked at this both in New South
Wales. There has been some excellent studiesaedland, but also studies in
Portugal and other countries. All of those studiesclude that there’s no tangible
risk of impacts occurring from that. The cost &glstics of covering wagons is
multi-billions of dollars. It involves changing amtire network to accommodate .....
all the infrastructure has to change and it's ptreasonable in the context of no
likely adverse impact arising.

PROF FELL: Can | just ask a question on thateher
MR TODOROSKI: Of course.

PROF FELL: You're talking ..... shift away, thdras been a number of projects
now talking about covered rail for transport. dtjwonder if the conclusions remain
the same when you shift from road to rail.

MR TODOROSKI: The truck activity generally genesmore effects than moving
to rail. There’s a few reasons for that. Theksjavhen there’s — when they're
loaded, they're loaded with front end loaders, gkitike that, which generates more
dust at the source. Coal wagons are loaded thralmyh. You get a nice, uniform
profile of the coal load. The rail transport isehunore efficient and lower
impacting than having trucks, not to mention adl tther things like road safety and
all those sorts of things, but just even on duste| there are efficiencies in moving
from truck to rail, that it is for the trucks viliea..... so there’s a whole bunch of
things. The only place that | know that are codeaadl wagons is in the northern
parts of the US and they do that because the waggonfreeze and it can actually
break the wagons. They can fill with water ane e so they have to — it's not
about keeping the dust in. It's about keeping waitg.

PROF FELL: Just as a point of information, thentéuCoal EIS is proposing
covered coal wagons for the very reason of dust.
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MR TODOROSKI: | would have to look at that motesely.
PROF FELL: It's available through the EPA website

MR TODOROSKI: We will take that ..... well, beag in mind that wagons are
recycled through the industry.

PROF FELL: Sorry. | missed that.

MR TODOROSKI: Wagon — the coal wagons are red/clemean, we don’t have
dedicated - - -

PROF FELL: Yes.

MR TODOROSKI: - --wagons to a particular minghey’re - - -
MR HANN: It's a pool that recycles - - -

MR TODOROSKI: They are a pool. Yes.

PROF FELL: Can I simply say the EIS is quite sfiec They will use covered coal
wagons.

MR TODOROSKI: And so is the testing. It's quépecific. There’s no impact.

PROF FELL: Please, on —sorry. | will say ndlier. I'm simply interested in
your reaction.

MR TODOROSKI: Look, I'm really interested in thatoposal myself, so we will
certainly look at that.

MR HANN: Okay.

MR TODOROSKI: The next one was the — your eadigestion about establishing
a station at Boggabri. Now, | think earlier | mientd Boggabri as approximately
15 kilometres from — from the project. Now, thatay beyond any potential
tangible level of dust from the project, but thg k®ints here are — there is an
extensive regional monitoring at work already iaqd. The Office of Environment
and Heritage has monitors at Narrabri, Gunnedamwiath, Maules Creek, Breeza
and Wil-gai.

Wil-gai is the monitor nearest the project site @rsdincluded in that network.
Those data are reported weekly on the EPA web3ite. latest summary report that
the OEH has says that dust levels in the Namooregre very good, good and fair,
which means below the criteria, 97 per cent oftifme. And it attributes levels
above the criteria to dust storms and winter woadke. So these are the 24 hour
levels. So the dust storms have been fairly extengith the drought at the moment
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and winter wood smoke would relate to the monitbeg are in town, and it relates to
pm 2.5.

PROF FELL: A question that may be of interegti® residents of Boggabri, would
this information on your monitoring system be madselicly available, much in the
way that the water authorities make the informapablicly available?

MR COLE: It already is, Chris. Wil-gai is parftig as — as Aleks said, as part of
the government — it's network, which is currentiybfished, and | guess the — one of

the — the main people within Boggabri that was prting the — the monitor in
Boggabri is part of that committee. So she alresebs it.

PROF FELL: Okay.

PROF WILLGOOSE: So where —where is Wil-gai rielto the project site?

MR TODOROSKI: Slightly north — north-west.

PROF WILLGOOSE: North, north-west, and Boggabniniore or less west?

MR TODOROSKI: Yes. It's---

PROF WILLGOOSE: So - so there is an issue thabitld be sampling when the
winds are coming from the south-east, whereas Boggauld be impacted when
the winds are coming from the east.

MR TODOROSKI: Well, I don’t think that Boggabriilvbe impacted but I'll - - -

PROF WILLGOOSE: No, no, no. |just—I-1raibat as, you know, to - - -

MR TODOROSKI: It —the — the monitors on the + s the dominant, prevailing
wind direction.

PROF WILLGOOSE: |- 1-the reason | mention tisdtecause | know, in
Singleton, that people are asserting that the vaurst impacts are when they come
from directions that are not monitored, you knaMow, | don’t know the truth of
that but that's what people are saying.

MR TODOROSKI: Well, | — okay, I'll — at the rislif into other people’s issues, but
there are 168 dust monitors in the Hunter Valley.

PROF WILLGOOSE: Yes, yes.

MR TODOROSKI: It's the most — the most monitofgdce on the planet for dust

PROF WILLGOOSE: Yes.
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MR TODOROSKI: - - - that I'm aware of and | thiiitis very well covered, but I'll

PROF WILLGOOSE: But- - -

MR TODOROSKI: - - -TI'll leave it at that.
PROF WILLGOOSE: Yes.

MR HANN: Okay. Thanks, Aleks.

MR TODOROSKI: But, look, there —there’s — thare a few more points here to
cover and | think, then, maybe if we cover them,car — we can have the
discussion - - -

MR HANN: Sure.

MR TODOROSKI: - - - but so the — the short teewudls that are above criteria
arise because of dust storms and things like weadiels in the town, in — in the
winter time. It's important to note that they’retrattributable to mining activity.

The OEH network is in addition to — there are nwnsrmine-specific monitors
closer to the mines for compliance purposes. niktiiive already explained Boggabri
is really just — it's 15 kilometres. It's just tdar to be able to tangibly measure the —
any contribution from the mine there. Instead, yadust will be measured at — at a
location closer to the mine, where you — you atyuabuld be able to pick up a
signal from the mine, and you should be able tongfyawhat its contribution is.

You should be able to assess compliance at that pod you can infer compliance
further out. And | take what you're saying, thare some prevailing wind
directions. You can see them in the wind rosestlaey do bias things. You can see
in the back of the report the contours there hafferdnt shapes that —and it's
governed by the wind — wind directions. And thahat’'s about it.

MR HANN: Yes.
MR TODOROSKI: That'’s all | have.

MR HANN: Aleks, I've got a — just a couple of gti®ns. It really goes to scale
and the — the incremental difference between whadfgoved and the extension that
we — we're focussed on. And in terms of air gyakib — and we heard this, Brian, a
number of times, as well, in submissions at —athbaring. It's not surprising.
Given the significant change in scale, and yet, &d§ng the annual average pm 10
and pm 2.5, the — the results are not that disaimiThey’re quite — you know, if | —
if I look at those and | go, there — there’s notchnin it, and you — maybe you — you
touched on this earlier, when you talked about geshow the modelling was done
for — in terms of road haulage and — and dust memagt from road haulage,
because 90 per cent — 70 — 75 per cent, okayjtis gjgnificant and yet, it's a big
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contributor, clearly to airborne dust. So it's@yen-ended question, really, to say

MR TODOROSKI: Yes. Well - - -

MR HANN: - - - | feel that | need more understargdof how the dust is, if you
like, kept at a level similar to a four and a-halflion ton per hour operation, versus
10, together with the additional material movenemound the coal handling plant
and — and imports.

MR TODOROSKI: So there’s — yes, | mean, the —kie — key factors are the
emissions inventory, which | — I've talked abo@ther factors are, you know, the —
the models are more — more sophisticated, moreaecnow. So they over-predict
by less, if that makes sense. And generally spgakiou know, if you're doing

some of these models, you use very conservativergg®ns. So all of that will —
we’ll explain in —in the response. | think thatimt about the model assumptions
and comparing things in there, we’ll provide thathe — in the written response, but
| — I take on board what you're saying and it isttthe incremental effects due to the
mine are relatively similar to the previous ond,we've doubled - - -

MR HANN: Yes.

MR TODOROSKI: - - - the coal production.
MR HANN: Yes. Yes.

MR TODOROSKI: But that makes sense - - -

MR HANN: You just take your — the basic key criée you know, the pm 10
cumulative - - -

MR TODOROSKI: Yes.

MR HANN: - - - annual average and you — | — ljust noted, you know, 19 versus
19.9 for, say, one of the receptors.

MR TODOROSKI: Yes.

MR HANN: You know, there’s not much in that, aifigou look at the 2.5, it's —
it's 6 versus 7 or something like that.

MR TODOROSKI: Yes. Yes.
MR HANN: So you go, gee, that's — that’s - - -

MR TODOROSKI: Itis similar.
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MR HANN: That's an interesting result, given tipgantum change in — in what'’s
proposed.

MR TODOROSKI: Yes. And | guess we’ll provide reaftetail around that in the
written response. But as | said, the key thingstlaat the quantum of dust being
emitted is substantially lower.

MR HANN: And that’s due to the — the haul roadmragement.

MR TODOROSKI: Haul roads is — is one of thosegsi - - -

MR HANN: Is —is a primary one, is it?

MR TODOROSKI: It's - - -

MR HANN: Okay.

MR COLE: Just- - -

MR TODOROSKI: It's also the design of the mine.

MR COLE: Just to give you a bit of context, Joimregards, though, to Maules
Creek, and how does this — what does this extraefty that's been built - - -

MR HANN: Yes.

MR COLE: - - -into the model, how — what doem#an? It means probably two
to three times the water trucks that would havenhesed previously.

MR HANN: Right.

MR COLE: You know, at Maules Creek there’s prdpa®ven or eight water
trucks running around continuously. Now, the exagon going into that mine
would have been, well, two or three. So the -vtbdd has changed - - -

MR HANN: Yes.

MR COLE: - - - dramatically.

MR HANN: Yes. Okay.

MR COLE: And it needed to.

MR HANN: Yes.

MR COLE: So when that's translated into the —¢heent practice that's used, in
terms of dust generation, fed into the model, omes the result that you can see.
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MR HANN: Okay.

MR TODOROSKI: Ithink —you know, and there’s bdarge changes over the
years. | mean, | think one of the benefits of thmter Valley is you have two large
towns in amongst coal mining activity — quite adbtoal mining activity — and
there’s huge regulatory pressure to improve therthe point where some of the
systems that have been developed, you know, Idakeut some of the predictive
systems and real-time systems. They're now — weke being approached by the
US authorities to make these systems mandatoheitys. Previously, the US was
the benchmark for — for what you do. Now, theyageking to the Hunter Valley.
That's taken as standard practice across the Hu\falégy. It's an expectation rather
than something special now. And that's progressed rapidly in the last, sort of,
five to 10 years — very rapidly, in fact — the urelending and ability to control dust.

PROF WILLGOOSE: Yes. Well, | think what Johnitsywould be good if the — if
the report was a little bit more explicit aboutuyknow, sort of, the relativities of the
sources and the modelling. You know, | mean, anoals sort of thing would be —
you probably don’t want to do this, but would beua, for instance, this with the
Vickery 2014 assumptions and show that, well,iffwe use what was there but this
has now been improved by this, this, this, thigl trat's why the numbers have not
changed. So that's a lot — I'd say, a lot clearer

MR HANN: Yes, yes.

PROF WILLGOOSE: - - - aboutthe ..... rather thaall, we’ve just improved
things - - -

MR TODOROSKI: Yes, no, no - - -
PROF WILLGOOSE: - - - if you know what | mean.

MR TODOROSKI: Yes. No, no. Okay. | can thinkways to answer that
guestion.

MR HANN: Yes. No. No, thanks.

MR TODOROSKI: Okay. It's good to know where iteming from. Helps to
answer it.

PROF FELL: Again, something that came up wastinigs - -
MR TODOROSKI: Yes?
PROF FELL: - - - and scheduling thereof etcetara matching it to atmospheric

conditions. I'm sure you have instructions on thatt can you just quickly go over
them.
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MR TODOROSKI: |don’t have instructions on that.
PROF FELL: A number of people were concerned atia- - -

PROF WILLGOOSE: Because — that’s right. Certathle Hunter is becoming
quite sophisticated in terms of timing of blastimigh whatever predictions and those
sort of things.

MR TODOROSKI: Yes. So we —my company does aidhe predictive systems
for many of the mines in the Hunter Valley speadifig for that. The pattern is very
predictable, in fact. It —as long as you blashedime after 10 o’clock and before 3
o’clock, it's generally very safe. You can nuairice little because many of the
Hunter mines have receptors very close to — therglme a public road, for example,
that may need to be shut down.

PROF WILLGOOSE: Yes.

MR TODOROSKI: So they do use predictive systeonsantrol exactly when that
timing happens. Some of those mines, the largeesiihat might take days
physically to actually put the explosive in thedyahey will actually look for a
window when they finish loading the shots so they blast as soon as possible. The
risks from fumes from blasting come from when theheavy rain, delays and so on.
So those systems are being used by ..... but byo&nd large, this mine is fairly
isolated from other mines, so it's fairly — it'strgning to be constrained by what
your neighbours do so much. It's quite a mininisk for them, and generally
speaking as long as they're blasting in the daytiimere’s no large .....

MR COLE: Chris, it's standard practice that imte of setting a blast off, there are
limits on wind speed and direction.

MR TODOROSKI: Yes.

MR COLE: Standard practice these days. Yes.

MR TODOROSKI: Sorry. | should have done the msimeple — sorry.

MR HANN: Any more questions on air quality, biast.....

PROF WILLGOOSE: No.

MR HANN: Thanks very much.

MR COLE: Okay. Well, we’ll move on to noise, ahohn will cover those issues.

MR HANN: Thanks.
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MR COLE: First and foremost, a refresher on wiedid last time, and then
address the questions specifically.

MR WASSERMAN: If | forget to move the pages, jusinind me. | have a habit
of doing that. Okay.

MR VAN MAANEN: Just check that — sorry, Chris.et®re we proceed, it's okay
if we go — we might end up going a little bit over-

MR HANN: That's fine.
MR VAN MAANEN: - - - but is that okay from yourguspective?
MR HANN: Yes. Yes, no, we're fine. No, we're -

MR VAN MAANEN: [ just want to — we’re conscioubdt we need to kind of
move things along, but - - -

MR HANN: We appreciate it. No, it's good to hatés in-depth discussion.
MR VAN MAANEN: Yes. |think so, yes. Okay.

MR HANN: If your program works for that as well.

MR VAN MAANEN: Yes. Certainly fine from our pegpsctive.

MR HANN: Okay. Thanks.

MR WASSERMAN: Okay. So this little presentatisrwith regard to noise — the
noise and blasting assessment. Okay. By wayt@fdaction, my name is John
Wasserman. I'm a director of Wilkinson Murrayhdve over 25 years experience in
acoustics and vibration. Prior to being a noisesatiant, | was manager for the
noise assessment for EPA, and I've worked for tpddtment of Planning in the
assessments area. So I've got sort of experienseth consulting and regulatory
sides.

Wilkinson Murray was engaged by Whitehaven as tivecpal acoustic consultant
for the Vickery expansion project to prepare a@aisd blasting assessment. To be
sure that the noise and blasting assessment whdaved and considered all the
issues, SLR was engaged by Whitehaven to undeatpker review. Specifically,
Glenn Thomas was commissioned. Glenn, again, Vexs2b years experience in the
assessment of noise from coal mines, and he’s Keme&rous reviews, peer reviews,
on behalf of the Department of Planning.

The main objectives of the noise assessment wademntify reasonable and feasible
mitigation so that these could be adopted in theenmodel. The noise model was
used to predict noise levels at sensitive recei@edscompare the predicted noise
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levels to criteria specified in various noise pplitocuments. The key conclusion of
the noise modelling was that there would be notawdil noise affected properties
compared to the approved mine. For blasting, bjeatives of the assessment were
to confirm compliance with human comfort and builgildamage, criteria at
dwellings, and confirm compliance with building dage criteria at heritage sites.
The blasting assessment concludes that compliattibeckiteria can be achieved.
Whoops — what happened there — there we go.

The impacts presented in this report presentedtatoulmination of an iterative
approach designed to determine feasible and rebgonaise mitigation measures.
The steps used in this approach were preliminaisenmodelling of scenarios
representative of maximum noise emissions, evalnatf various combinations of
noise managing and mitigation measures, reviewegffectiveness of these
measures and assessment of their feasibility, @ ddoption of the reasonable
management and mitigation measures by Whitehavethdégoroject.

As a result of this iterative approach, modificaido the mine plan were undertaken
in order to improve acoustic performance. Thegudss the key reasonable and
feasible mitigation to be adopted for the projeaswhe procurement of a low noise
..... the model sound power levels are based @nfdan measurements of existing
mine equipment. Also there have been significaclhhology improvements in noise
performance of mining equipment in recent years.

MR HANN: Is that since the — because | think ybun did the modelling for the
current approved - - -

MR WASSERMAN: That's right.

MR HANN: ..... so that's subsequent to that. The

MR WASSERMAN: Well and truly subsequent to that.
MR HANN: Okay.

MR WASSERMAN: | mean, again, the regulators hpushed sound power level
of equipment down over the last number of years.

MR COLE: You heard what was said by the guy fMMesTrac at - - -
MR HANN: Yes. Yes.

MR WASSERMAN: So other important mitigation megesiare the treatment of a
selection of mobile plant and infrastructure iteamseduce emitted noise levels. So
there are some specific mobile plant that will educed. Refinement of the waste
rock and placement and mine progression to prawg®rtunities for shielding of
operations.
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MR HANN: Will you elaborate on that later, Jolum,is it something to do now?

MR WASSERMAN: It's — again, this is — this is jpably — there are further parts
of this presentation that discuss that.

MR HANN: Okay.

MR WASSERMAN: But at the end of the day, it's bdene by figures. So, again,
a lot of those things will be elaborated on inwréten response.

MR HANN: Okay.

MR WASSERMAN: Okay. So now, just for a summafyh® noise assessment.
So the noise criteria adopted for the assessmenhamost stringent that can be
applied under the noise policy for industry, witle adopted mitigation measures in
place, compliance with criteria is predicted atpaiVately owned receives except at
three closest properties identified as 131, 1321&Yd For properties 131 and 132,
only a negligible exceedance as defined by theenmidicy for industry are
predicted. With this level of exceedance it's ki be perceptible.

Property 127 is the closest property to the projdtte owners of this property have
the right to acquisition upon request under theenirconsent for the approved mine,
and it is expected that these rights would alsdyaiop this project as well. So
submissions received in the EIS query why therenarsignificant increase in noise
predictions for the project when compared withapproved mine. The main reason
is the improvements in noise mitigation technolsgce assessment for the
approved mine. That is, while the project requamsncreased number of fleet
items, noise performance improvements have resitadlecrease in the total sound
power level of all the equipment.

In addition, the project will reduce noise when pamed to the approved mine as the
project rail spur will result in the cessation foad traffic noise along approved
transport routes, and the cessation of noise frmmA\thitehaven CHPP in Gunnedah.
Additionally, the remove of the approved easterplacement will reduce noise
impacts for the receivers to the south of the mtags well.

Rail noise: the assessment considered noise #tergroject rail spur with
compliance with criteria predicted at all existimgvate receivers. It should be noted
that the noise associated with locomotives idlingte rail loop is also considered
and is included in the operation noise modellirguhes.

Project train, once on the main line, are also ise#ply assessed cumulatively with
other trains on the main rail line. Lasting asse=s#: so, to remove overburden
material at the project — the project would be utaden using drill and blasting.
The blasting assessment predicted compliance witiein comfort criteria for
vibration and overpressure at all privately-owneckivers. In addition, blasting is
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not predicted to result in any building damagéhatKurrumbede Homestead with
compliance in building damage criteria predicted.

So the operationalised management — so with rdgatte management of noise
from the mine, it will be managed to its projectsgolimits, typically specified in a
development consent, or EPL. Proactive real-timaitoring — noise monitoring
and management would be used onsite. This willdemeteorological forecasting
and real-time meteorological monitoring to idenfiytential noise-enhancing
weather conditions. Real-time noise monitoringarras will be set below noise
criteria. Alarms will be sent to mine personnetdgiew data and manage activities
as may be required. Management measures wouldduenegnted in a noise
management plan.

Similarly, blasting limits are expected to be sfieén the conditions of approval.
Monitoring of all blasts would be undertaken to fon compliance with criteria.
So now we’re going onto the questions. Again, fast— well, it's not the word of
warning, but a comment that the written responsgiepnavide a lot more detail — so
this is just a summary. So the first question,alutis a bit of a long question, so |
will read it | guess:

Questions have been raised about noise-modellingpoos and the proponent
demonstrated that their approach gives valid restdt similar scenarios at
their other local mine sites — IE show that theyiedelling works. What is the
sensitivity of the predictions to changes in ths@@ssumptions?

So our response — a summary of the response iththatodelling and assessment
methodology under the New South Wales policy faustry is inherently very
conservative. Wilkinson Murray has extensive eigrere in assessment and
monitoring of noise from large mining operationdodelling was conducted using
the environmental noise model (ENM) which is a tatary-approved model, which
we believe best models coal mine noise.

Reliable inputs to modelling provides certaintyeults, so we try to get the best
inputs. So equipment, sound power levels werethasemeasurements or
manufactory specifications. Mine topography andlacations were based on 3D
mine plans to an accuracy of contours about twaesetSurrounding topography
was based on government topographic data or prejeeeys. And, importantly, the
meteorological data was based on data from aneomsgt station.

So Wilkinson Murray has conducted noise validagstardies for ENM, which have
found monitoring to be within one to two dB of ttmodel levels. Again, the written
response elaborates on those validations. Maximoige predictions are for the
most adverse meteorological conditions, so theyaiglithin the assessment
suggests or indicates that noise levels would Wweildahan the maximum for 90 per
cent of the time.
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PROF WILLGOOSE: So does that mean that from tbetradverse meteorological
conditions that for 90 per cent of the time it widme exceeded, oris it - - -

MR WASSERMAN: It will be less than — so we've madly predicted the noise
level for a very adverse condition. So for 90 @emt of the time it will be definitely

PROF WILLGOOSE: Okay. For 90 per cent of theetiduring the adverse
conditions?

MR WASSERMAN: Yes. Okay. The assessment inethewe referred to — we
did more or less two assessments: one being wiaalthe P10 assessment, and
one being a noise policy for infrastructure assesesmSo what we found is when
you do it strictly speaking for the noise policy fofrastructure, it is a very worst-
case condition. And, typically, that conditionttleacurs under the noise policy for
industry might occur for three per cent, five pentcof the time. So it's — yes.

PROF WILLGOOSE: Okay. Soit's 90 per cent oftttiee per cent?
MR WASSERMAN: Yes.
PROF WILLGOOSE: Okay. That'salll .....

MR WASSERMAN: Yes. Sorry. Okay. Where are vpeto? The next question
was:

Can potential noise from elevated rail spur be aonated? For example,
sound barriers on a viaduct?

So we consider that sound barriers are not coresiderbe reasonable, given that
there are no exceedance of the relevant critene @xceedance of the relevant
criteria are predicted at the existing privatelyr@d receivers. However, noise from
the project rail spur would be minimised by incagtng restrictions on rail speed,;
measures to minimise rail squeal — so lubricatioore than likely — and the use of
best practice rolling stock, including locomotiasproved to operate on the New
South Wales rail network in accordance with EPksiésl by the EPA.

PROF WILLGOOSE: What was the potential for —gwase it's resonance on a
steel structure — the structure to Maules Creskeisl beams on concrete ..... what'’s
the potential for not direct noise from the tralng effectively noise from the viaduct
itself when the train is going over it?

MR WASSERMAN: Radiating off. Is it a steel stture, Brian?

MR COLE: Well, it will depend. I mean - - -

MR WASSERMAN: It will depend.
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MR COLE: | mean, Gary has said that Maules Creek

PROF WILLGOOSE: The —that's right. The — givaysome context to that. A
couple of weeks ago, | was standing at the corh#reorail from Southern Cross
Station going round to Spencer Street and thergiscaure of concrete viaduct and
steel viaduct and the trains going over the stieeluct generated a lot of noise, but
the same trains going over the concrete beamseovidgduct can — generated
considerably less, so clearly there’s somethingiatiee steel beams that generates
more noise, irrespective of trains themselves.

MR COLE: The Maules Creek viaduct has speciatibga to, you know,
potentially minimise that effect. I'm not awaratlthere’s — and they’'ve been
checked out, the — they were part of the condiiod there has been some noise
measurements taken. And I’'m not aware that itdess an issue at that particular
location. So — and bearing in mind this is goiadp¢ much lower profile structure.

PROF WILLGOOSE: Sure. But it might be worthwhideactually get some real
data on the Maules Creek — | shouldn’t say “re&’'tla some monitoring of to see
where the major noises are as trains go over thdddaCreek viaduct, just to
address that.

MR WASSERMAN: Sure. Okay. | mean, on that, atalled design, | would
suggest that that would be taken care of. | mgauire quite right: concrete
structures radiate a great deal less noise thegebsiructure. Most of the small
bridges that are being built nowadays here in Sydme all concrete structures.
However, there are mechanisms to minimise noisetiad from steel structures as
well, so we will take that on notice and see howgwee Just bear with me. Okay.
Where are we up to? This one.

Modelling assumptions, outputs, specifically compgithe approved mine with the
extension project, including mine extraction, I¢eall, operations, CHPP, transport,
overburden handling, rehabilitation and inputs frotiner Whitehaven mines — as
described in previous slides, the key differencedise modelling results is due to
significant improvements in mining equipment, soosver levels in recent years,
and | was just going to make the comment | beliba¢ this was described in the
public hearings by the representative of WesTrae@dlar as well just to confirm
that. Therefore, the project as proposed has smugment but the overall site
sound power level is less than that was modellethfoapproved mine. So there’s
more equipment, but they make less noise.

So therefore — so as this is a complex issue, & ohetailed response will be
provided in the written response. Okay. Detadsfcming the scenarios modelled
include worst case — details of worst case dedinitiSo we modelled three
operational scenarios to represent the maximummpatéor noise impacts. So these
scenarios accounted for the proximity of operatimneceivers, for example, in year
3 to our receivers to the southwest at maximumagien topography, so the
elevation decreases the likelihood of intervenoypgraphy so therefore there’s less
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barrier effects. The maximum fleet numbers — noésellts for all years modelled
considered adverse meteorological conditions, mpégature inversions and source
to receiver winds.

MR HANN: So of the three years that were modeltedre are none that would
generate greater noise?

MR WASSERMAN: We believe not. So again, you neethake a judgment call,
but from all the things that we looked at, we thuutpat they were the worst case. It
is juggling numbers of equipment with topograpt8o modelling of staged
infrastructure and handling of imported coal inestiVhitehaven sites — how is it
considered in the noise assessment scenariosize ®pé¢rational scenarios
considered the CHPP and rail loop when it is fojperational. Haul trucks on the
mine access road associated with transport of R@dll fcom Tarrawonga and
Rocglen are explicitly included in the modellinijyoise from project construction
including the CHPP, rail loop, rail spur has alsef modelled.

So timing of overburden placement and worst caggeremissions — waste rock and
placement would occur 24 hours a day. As aboeentlise modelling has
considered mining equipment operating in exposeldedevated areas. In practice,
the proactive and real-time monitoring and managemeuld be used to inform
working locations, if required. So this is thetlase — details of any further
mitigation measures considered, modelled or nduded in the results — noise
modelling has considered various reasonable armsibieanitigation, as described
previously in this presentation.

The modelling does not include the proactive naisgagement system which
provides an additional layer of management andgation to achieve compliance
with noise limits. Proactive management is sudoéigsused throughout the mining
industry, probably in Australia or in New South \&slto manage noise levels within
compliance limits, and that is the end of the pmésigon.

PROF WILLGOOSE: When you say “proactive noise agament”, can you be a
bit more explicit about — I'm not a noise expehat does “proactive noise
management” actually mean?

MR WASSERMAN: Sorry, | thought you were goingsay something there,
Brian. You're welcome to take it or - - -

MR COLE: Well, what happens in practice is thati'ye monitoring the
atmospheric conditions that are coming at you -éwiinversions — and you're also
monitoring the noise levels at the monitors arotredplace and if you look like
you're going to go over, you — you know, you mightut down a particular operation
..... or redirect that work somewhere else. Sadéa is to, you know, stay under the
limit that has been imposed and that happens.

PROF WILLGOOSE: Okay.
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MR WASSERMAN: But it's a network of noise monisothat gets looked at all the
time and levels are set below the criteria whighwarning levels and then, you
know, if they get exceeded, then people will iniggge the noise in a particular area
and then decisions will be made to continue workingp move equipment from one
place to another place.

PROF WILLGOOSE: Okay.

PROF FELL: Can | just ask about that. | meawjalsly Whitehaven is an
experienced operator. How many times have beeseputed by the EPA for noise
exceedances in the last five years, so it's a mmeasfthow carefully you actually
handle this controlled equipment.

MR COLE: Can | take that on notice, Chris. Islteen very infrequent. | can’t
remember one example. And the - - -

PROF FELL: Please take it on notice that it'sia §uestion.
MR ........... Yes. lknow. ltis.

MR COLE: Yes. The reason for that is it's pdrthe proactive management. The
people on site will set a tolerance band to giwrtlioom to move, so they will
target something below, you know, it may be dB fetloe threshold or the limit.
They would aim to work within that.

PROF FELL: Thank you.

MR HANN: John, the DPE concluded that one ofkbe differences, if you like,
between the noise levels for the approved minetlaagroposed extension are
related to the shielding effect of the overburdethe waste rot placement and |
think we touched on this earlier. Is that a fandusion? Is that a key — is that also
a key difference, apart from the mining equipmehticlv you explained?

MR WASSERMAN: Yes. But- - -

MR HANN: Is that also — is that correct? Do yamree with it?

MR WASSERMAN: There is — that is part of it tonse degree and we can explain
that.

MR HANN: Will you be able to provide us some urstanding of how critical that
is.

MR WASSERMAN: Yes.

MR HANN: Okay.
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MR WASSERMAN: We can do that.

MR COLE: It's quite normal to do that as partluf proactive management. If
you've think you’'ve — you've got an issue in a pautar location in the mine that is
generating, you know, noise levels that are a prablwvell, you fund it.

MR HANN: Yes. Yes.
MR COLE: That's —it's quite normal.
MR HANN: No. No. | appreciate that. It's find.hanks. Garry.

MR VAN MAANEN: Chris, sorry. Can | just followpjust in relation to your
guestion about compliance with noise limits. Dadiynominate a time period which
you wanted to look back on or is - - -

PROF FELL: Just areasonable period, so - - -

MR VAN MAANEN: A couple of years or three years-o -

PROF FELL: Maybe five years or something.

MR VAN MAANEN: Sure.

PROF WILLGOOSE: Or three years or something,nmiust last year.
MR VAN MAANEN: No, no. | understand.

PROF FELL: Just to give a feeling.

MR VAN MAANEN: Some context. Sure.

PROF WILLGOOSE: My — the — my question is abdnet blasting. How —
relativities, you know, how important is the blastin terms of noise exceedance —
or in terms of the noise? I'm just thinking — yknow, noise from equipment
relatively well controlled. You can test the equignt, that sort of thing. But
blasting presumably is going to be a function ef tiaterial you're blasting and so is
going to be a big variable between blast and blasbuld imagine, depending on
what material you're blasting. So the questiomtisewhat are the assumptions
you've made in terms of the original emissions friha blasting?

MR WASSERMAN: | mean, | guess, you know, so theme good blasting
contractors who do a good job and that needs taken into consideration. So we
would expect a good contractor to operate. Sarfoassessment, like in the EIS, we
basically used standard conditions and do our taloas on those standard
conditions — empirical, sort of, equations. Nowatts the best we can do at the
moment. What generally happens when a mine sipgsation, there are many trial
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blasts done and then equations will be developed &pecific mine or mine sites
and they will then be used to do the predictiorsswark out the blasting sizes.

PROF WILLGOOSE: So what you're saying is thatfaat, there is an element of,
there’s the real issue required which has got afssndard equations. Is that — and
then once you — once the mine is operational, gen figure out how close your
actual operation is going to be what the, esséytiagulatory assumptions are in the
EIS.

MR WASSERMAN: Well, there are very specific crigefor blasting.

PROF WILLGOOSE: Yes.

MR WASSERMAN: Overpressure and vibration. Soytheed to be achieved.
PROF WILLGOOSE: Yes.

MR WASSERMAN: So the way we do the predictionthi®ugh pretty much
empirical equations that have been developed aa@rsyof monitoring in the Hunter
Valley. However, once the mine actually becomesragional, that gets done
through trial blasting where they develop their aguations to meet the same
criteria.

PROF WILLGOOSE: Okay.

MR WASSERMAN: It just provides you more certainty

MR HUNT: To calibrate it.

PROF WILLGOOSE: So-so---

MR WASSERMAN: Its calibrations are better.

PROF WILLGOOSE: - - - how — | mean, take a scienahere, for whatever
reason, you find when the mine is operational, thatblast levels under the
assumptions would be — overpressures, for instamzeld be higher than allowed.
What can you — I'm not a blasting person. I'm jasking how would you then
manage the blasting to maintain compliance?

MR COLE: Well, you would have to reduce the amafrexplosive you're using.

PROF WILLGOOSE: Okay. So you can control it.afs the question I'm asking,
SO ---

MR COLE: Well, you will have a pattern for a peudiar blast and you will be
looking to move so many hundred thousands of cabesaterial. Well, you adjust
it to, you know, reduce the amount. You - - -
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PROF WILLGOOSE: Okay.

MR COLE: You know, there’s a pretty well-undeisto - -
PROF WILLGOOSE: Okay.

MR COLE: - - -you know, process for designingiyblast.
PROF WILLGOOSE: Okay.

MR COLE: Yes.

MR WASSERMAN: It's not just letting off one pactilar — one blast. | mean,
there’s a pattern of blasts like Brian was saying.

PROF WILLGOOSE: Okay. Yes.

MR WASSERMAN: So you can use different timind's I use smaller sizes. So
there’s a multitude of different ways that you cmit and that's what - - -

MR COLE: Different blasting materials, you know.
PROF WILLGOOSE: Okay.

MR WASSERMAN: Indeed. So - - -

MR HANN: All right.

PROF WILLGOOSE: Yes.

MR HANN: Anything else for John?

PROF FELL: No.

MR COLE: Thank you. Okay. Okay. Well, we wilbw move to the economic
assessment. Stephen.

MR VAN MAANEN: This is the last - - -

MR HANN: Okay.

MR VAN MAANEN: - - - matter today. Probably gett) hungry.
DR BEARE: Butnot leastto - - -

MR VAN MAANEN: Saved the best.
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DR BEARE: Yes. Butl can go the shortest — botktature and in length. But
anyway - - -

MR HANN: We need any — we need a — here we go.
DR BEARE: Yes. Thisisjust- - -
MR HANN: Thanks.

DR BEARE: Okay. So I'm Stephen Beare. I'm thector of ANALYTECON.

It's a small consulting firm. I'm pushing almo<€2 §ears now of being a statistician
and economist. A good part of that was spent@asliief economist at the
Australian Bureau of Agricultural and Resource Ewaits. Actually, that was, sort
of, my — | vetted an awful lot of economic modetslanalyses, all directed at public
policy and so | have — especially in the agricat@area and resources areas. The
other person on our team was Sabine ..... Theseawather company, but we work
in partnership. She did most of the translatiothefactual mine information into the
cost benefit as well as making sure we adhereldetguidelines for the assessments.

Whitehaven had a period of review done by Dr BR#&her, the managing director,
and his big ticket item as he was an expert foltNelPCC panel and then some
additional reviews were done. One, | think, atribguest of the Department — of the
IPC — with Marsden Jacobs and | think another oas @one by the Department of,
what is it, Resources. So, | mean, the basic ttageand conclusions here was the
objective would estimate the net benefits of thgqut to the New South Wales and
regional economies. And | guess, the best cormiusias summarised in the period
of review there, but the project would make a safisal contribution to the
economy of New South Wales should it be approved.

The general approach that we take is to identéyltnefits and cost that accrued
directly or indirectly to the State of New South M&and the local region under the
project under two requested scenarios. The samnaere requested by Whitehaven.
One was no mining operations. The second oneavagdrate the approved mine.
The results we’re going to present today are justap the numbers from being too
prolific. We’re looking at the no mining assumptjahat the full date is in the

report, but roughly about 60 per cent less, | thinkoperate the approved mine.

PROF WILLGOOSE: When you say operate the approviee, you're talking
about the 2018 proposal?

DR BEARE: [I'm talking about the one that's begp@ved.
MR ........... The approved.
DR BEARE: The approved.

MR HANN: You know, 2013.
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PROF WILLGOOSE: Okay.

DR BEARE: Approved.

MR HANN: The one that’s currently approved.
PROF WILLGOOSE: Okay. Right. Okay. Right.

DR BEARE: Yes. Yes, yes. And the other — seeam- basically, | think it's to
use a frame that is consistent with the guidelfoesassessment of mining and coal
seam gas. Those are set out by the governmert.tcAmse a very standard
accounting system, one which everyone can recogmigkerstand the definitions of,
which is the national accounts or the gross stateunts so New South Wales GSP.
The same accounting procedures are used for thet asve used for the mine. |
think that makes it simple and, again, more trar&sgato use a — you know, it's not
a perfect accounting system but it's a well-recegdiand established one and it's —
and it is easy to — you know, it is easy to follavat the sequence is. And that
benefits themselves.

They say that an economist is joking when theydesgmal points but, you know,
the orders of magnitude are sort of millions, righfbu can't ..... but just about $1.2
billion under no mining operations. | think theykéings there the fact that most of
— the dominant source of revenue is the actualtiegahat were accruing to the
state and our estimate was less than the Departh&aiurces, which is sort of .....
take a fairly conservative approach, mainly ondifferences of assumptions about
coal prices into the future. There was also 27lianiin direct employment
benefits, calculated as disposable income. Wipodisble income?

Because part of — your other income goes to tamdsteat has to be picked up later
as repatriated taxes coming back from the Commoithveathe state, profit to New
South Wales shareholders. Those are relativelylsni@ms and probably are a
little bit more nebulous in terms of how you actyahalculate them exactly. But the
flow on benefits are those that occur to the gdnecaease of economic activity
associated with a mine. That starts by supplyyng, know, goods and services for
construction and mining operations but also contiiease demand for services
within a local economy — you know, that's — thosed to cascade on top of each
other.

You can get a first round effect which is sortyafu know, the direct effects of
additional sort of supplies going into the mine #meh you can start adding on
effects of, you know, people have extra money aeceffects ..... we use the
smallest possible multiplier of effects when we thgge to get to be conservative but,
again, you're getting a number of about 316 fulidiequivalent jobs. It's not
constant over time, obviously. That's an average the life of the mine — and 146
million. And in terms of value add, how much ddeis contribute, the extra is about
322 million. And the value add is GSP, it’s theé centribution to the economy of

all the additional activities that take place.
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PROF FELL: Is that net present value?
DR BEARE: Yes.
PROF FELL: Right. Thank you.

DR BEARE: Yes. Allin NPV terms. Yes. Over tlife of the mine. The only one
that isn’t is the FTE, which is — you know, becaasaining employee is different.

PROF FELL: Sure. Of course. Of course.
MR HANN: Yes.

DR BEARE: Yes. Different amounts of people otrere. Sorry, | should have
made that clear. The net benefits to the locaherty, we do not — there’s a
connection between taking information that’s atAlBS level about an economy
and moving it down to the local level, right, ahére isn't a lot of information at the
local level about who owns what business and dy likie in the region or how
much of this person’s business is actually impgrtirou know, goods from other
states or other places. So the only thing weydsle a good handle on is
employment. So we stay away from the value addmnjlist focus in on what we
think we can come up with a reasonable estimate.

And so again, those are just full employment — eymplent numbers and local —
local end pieces and disposable income in PB tevast know, and for the
economies those are substantial numbers. | mearkryow, getting down to very
local areas. The requested peer review basicafy/quite — well, it was comfortable
for me. They — you know, they basically felt itsmaithin the guidelines. | don’t
know so much about within their expectations baetlibnefits and costs were
correctly identified. There were a few things tthety did want to raise about, you
know, some additional types of modelling that migatdone or a different way of
doing it and we’ll respond to that as required.

But | think — from my point of view, | think the rsbimportant thing is not to be
making assumptions because — | mean, a lot of gg#gums go into economic
analysis. | mean, a lot of things aren’t nearlgalsbrated as — you know, we were
talking about these other things. It's just nosgible. So let’s not make
assumptions that are prone to overstating or -bénefits or even the costs of a
project. So for example, when we look at the eyplent effects, we’re only
assuming 20 per cent of those jobs are new job&evdesuming 80 per cent of
those are coming from people erstwhile employedwNhis is more to be
consistent with the New South Wales guidelines-abdt - - -

PROF FELL: Yes.

DR BEARE: - - -that's a very conservative asstiorpand we’ll go back to it.
That we use only the first round multipliers. Wi do these cascading multipliers
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because multiply — to essentially translate a deligpenditure into additional
benefits from the rest of the economy, we usedihest level. Within the report,
there is a complete description of the limitatiohgnput, output analysis that these
multipliers are about. There’s even a recipe atofck for doing it yourself because
| think it's important to be transparent. Thesthat it can be replicated. It will be
the same no matter whether you do it in this comtyiwr that community. We
have used the exact same thing.

This project, that project, they're all going tothe same, they're all going to follow
that. And we only attribute unambiguous benettthe local economy. If — there
are obviously, you know, going to be business gafat accrue locally. That's
going to happen but we don’t know what they areveaan say that they're there but
we just — we’re not going to add those numbersAind | think this was generally
supported by the GIG submissions, which basicalbkéd at — and, you know — and
it gave a much more optimistic sort of a view af Hictual returns to the projects,
mostly from differences in coal assumption pricaesrevertheless, | think it is, you
know, prone — it doesn’t want to be grossly unaeest but it doesn’t want — it just
certainly doesn’'t want to be overstated.

| guess my take home message, which | think isghbtybthe most important, is that
a lot of people sort of think of this as sort ofrquetition. The labour competition is
taking jobs out of agriculture and putting thenointining. But in rural Australia,
agriculture is a primary source of employment disddeen dropping steadily for the
last 100 years and there is — if you ask the guesthat — there’s been a steady
decline in the rural population to go along withtthThat's just what's — that's part
of what's it about. 19 per cent drop in employmierdgriculture over the last 12
years and that’s — it's steady, little ups and dewuat the trend is — when we were at
the bureau, we used to always ask what year vggsng to go negative, you know.
Just trending ..... along.

But — and that’s — you know, that's the backbonw/lo&t's happening. Agriculture

is becoming capital and intense. The new precia@iculture is going to make that
even more so. | mean, the US has given up onmiegehe family farm because

it's corporate, there’s no pushing it away. Sd’thtéhe underlying trend in
agriculture and it's not — rural Australia is notmune from any other trends that are
generally going on in the economy that you readigbadght. | mean, you have
downward trends in manufacturing, you have downviadds in retail trade due to
the internet. All these things are happening ewvbgre, right. And those are also
putting pressure on it.

The growth area is in services. That’'s been tmidant sector of pushing jobs in
Australia and most of the developed world. DoealrAustralia have a real claim to
delivering services when they can be delivered atranywhere, you know. So it's
a tough ask. So what you would be seeing is bhsegretty strong downward
pressure on rural populations. And we can sedltledbcal population growth in the
— you know, the local regions there, the — quitigséinct difference between what's

.VICKERY EXTENSION 25.2.19 P-73
©Auscript Australasia Pty Limited  Transcript in Golence



10

15

20

25

30

35

40

45

happened in Narrabri, which has sort of been agtdvop and a bit of a levelling
out, and actually a recovery in Gunnedah.

And | would — | can’t prove it, but | would hold,has a lot to do with employment
in mining. And you can see the — the differencenmployment in Narrabri and
Gunnedah, in terms of the actual capture of thel@ynpent with people who are
residing in that area and working in — in — in mmi Gunnedah has been much more
— has picked up a heck of a lot more of that -+ of’er time, and that's been
reflected in pretty strong — you know, recoveryhair population growth, recovery
of, you know, a whole range of things — a wideigewf services. So | think, you
know, we can’t look at rural Australia in isolatigast — this is just agriculture. This
is just one thing or another. You have to thinkwbyou know, what is the future
for that.

PROF FELL: | found it interesting that peopleBiaggabri were fully aware of the
argument you're just putting, but said, it's noppaning to us, and we’re closest to
the mine.

DR BEARE: Well, it — yes, there’s two things. gRt. It's — proximity is a good
thing, but people are free to choose where theyt tealive and — and there’s a bit of
— there’s a bit of critical mass of getting sergi@nd things together that makes
potentially another place more, you know, amenalbleey’re still going to benefit
but, you know — and | don’t know if you've beentk@ Liverpool Plains but, you
know, there — | mean, there — there’s a nice centr@ihat’s — it's not going
anywhere. You know - - -

PROF FELL: ..... offer a comment.

DR BEARE: Yes.

MR COLE: Well, it's —it's obviously tied to theinge of services. You know, the
towns are competing and — and Boggabri is not @beovide the — the range of
services. | mean, people say that to me - - -

PROF FELL: Yes.

MR COLE: | mean, it has its attractions and, koow, there are some — there are
people that choose to live there.

PROF FELL: Yes.

MR COLE: But there’s more that choose to — te lir Gunnedah. There’s always

PROF FELL: Well, probably the point that's comitgough from your
presentation is that mining is giving jobs.
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DR BEARE: Mining is — yes, | think it's — it's i¥'s - - -
MR COLE: Sustaining these - - -

DR BEARE: It's — yes, but what I'm saying, it'®instealing jobs from agriculture.
It's replacing the jobs lost in agriculture, anithink that's — that’s probably more

MR HANN: There’s a natural decline, if you coyddt it that way - - -

DR BEARE: Yes.

MR HANN: Is that what you’re presuming - - -

DR BEARE: I'm saying — yes - - -

MR HANN: - - -from a loss of agricultural employent - - -

DR BEARE: Yes.

MR HANN: - - - rather than mining stealing the-

DR BEARE: Yes.

MR HANN: - - - the jobs. Is that —that's - - -

DR BEARE: Yes. That's — that's a nice summaves. That's it from me.

MR COLE: Just to complement what Stephen is gagivout the model, he’s not
able to have the - - -

PROF WILLGOOSE: Don'tgo - - -

MR COLE: - - - the granularity to cover the lod@alpacts, if you think back to the —
the hearing, specifically what Don Ewing and Gae@vsaid about Gunnedah, what
Barry Thomson said about the Boggabri businesseat Russell Stewart said about
Narrabri. | mean, they're the real stories at that— the town level, about — about
that — the — the impact. And I've spoken to theibess owners in Boggabri. |
mean, that — that's what they’re saying to me, egethd on the mining people in the
area that, you know, come and buy their lunch eir ttoffee or whatever.

MR HANN: Yes.

MR COLE: And the, you know, the hardware stone, iGA. | mean, without
mining, Boggabri would go further back.
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DR BEARE: And it - it's an interesting story, tobmean, there’'s —it'sa —it's a
different game, but, you know, you think abousdhool. And, like, people will get
upset, you know, if their local school is closeddese all — but, yet, if you have a —
sort of a vibrant centre, with enough people, takof a sudden, you have teachers
who want to teach. You have — you have — you kremayou — there’s a delicate set
of trade-offs, of what's in location now and wheally is likely to evolve over time
with the way agriculture will undoubtedly evolve,terms of, you know, | mean, it's
— you know, we're talking about the equipment. dam, there’s equipment that's
used on farms now that is just — you know, it jastt — isn’t touchable, you know,
for — you — you know, even my experiences — it joeyond what | can — may as
well forget it, and go - - -

MR COLE: Yes.
PROF WILLGOOSE: Or the GPS controls.

DR BEARE: GPS control. They go at night, you wn¢o — to do their spraying in
the dark and — yes.

PROF WILLGOOSE: So if there’s not a question meraore just — maybe you
can explain it to me, because | — because if yol & the — the employment
numbers there, you know, you're looking actuallyriming since about 2004, about
— about 1000 people, thereabouts, and you lookagtbmthe local population — so in
that 1000, there’s probably, okay, you might sa ttis maybe leads to a population
— population associated directly with that maylw®aple of thousand - - -

DR BEARE: Yes.

PROF WILLGOOSE: - - - something of that orderd &dnen you look at the local
population growth down there, which, you know, frarbase of about 2005, seems
to go up by about 1000. I'm — I'm just — just a thought that you're actually
comparing two — one — two different things, realhe — one, the employment and
one, the population growth. And whether thergssibility that there has been
some — I’'m not an economist - - -

DR BEARE: Yes. No, that's all right. Don't - -
PROF WILLGOOSE: - - - so, you know, I'm —I'm - -
DR BEARE: Don't worry about it. It keeps you eaf

PROF WILLGOOSE: That's why | — | feel like | caisk a stupid question about
this.

DR BEARE: Yes, yes.
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PROF WILLGOOSE: Is —is it possible to —to —&am, because | know in the
mining towns, | — | grew up in a mining town, in Buxellbrook — and | know what
the concerns were when they went through a minaggrbin 80s, it — you know, and
it was genuinely the competition between miningsjand agricultural jobs, and the
fact that the people who were involved in agricatundustry and the non-mining
industry, essentially were effectively out-competednomically. You know, to get
their car serviced at the local garage now cogi€s@ent more than it used to and
things like that. Whether there’s any possibitfy- of doing a little more of this to
allay fears in Narrabri and Gunnedah that a sinsitat of thing may not be —
because if you just take the mining — people thairasolved in the mining industry,
| have, you know, | can see where you're comingiftaut there really are — in most
of these towns, there’s two parts of a — partsa@drmmunity. There’s the people
associated with the mining industry, who are ggttinod salaries, and people
associated with the agricultural industry, whiclwho are, by and large, not getting
those salaries.

DR BEARE: Okay.

PROF WILLGOOSE: And — and the services that usdik servicing the
agricultural industry or priced for their salariese now being priced for the mining
industry salaries.

DR BEARE: | mean, there’s a boom/bust — and pobb#estern Australia is
probably the best example of that phenomenon, yowkwhere you see parts of
town that grew and then it stopped and they wareuknow, | mean, that's — that —
that is an issue in mining. | mean, it was anadsu the industry as a —as a
conglomerate, because | do quite a bit with — yoovk at — at a different level, so,
you know, they were — the mining industry was cotimggfor its — with itself for
employment, as much as anything. It was competitigthe rest of the world for
equipment.

It was a — you know, it was — it was — it was fal. | — you know, so you ask the
guestion about, is —when is it, you know, is thatly to happen in the next 15 or 20
years? You know, is there another China? | diirik so. You know, there’s some
— I don’t think there’s going to be anything likdnat we've seen ever again. | just
don’'t — I don’t see that happening again. Indiaeigy difficult to imagine it
becoming organised enough to do so, even thouwisithe population and — and
South America had had a lot of promise for manyyéat doesn’t seem to ever —
seem to organise itself into anything. But, yoownChina was a — a massive, you
know, government commitment to a huge amount eéstfucture and it was across
the board, you know, and | guess what'’s nice alyaut,know, being — it was — you
know, it was a great opportunity, in a way, bwv#ts also — yes, it — it was
disruptive.

PROF WILLGOOSE: Okay. But |- but | guess t@-gét to the point - - -

DR BEARE: Okay. Yes.
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PROF WILLGOOSE: - - -isthat —is that — is thatl guess your economic
analysis doesn’t reflect one of the concerns tiacbmmunity has - - -

DR BEARE: Okay.

PROF WILLGOQOSE: - - - which is that the competiti you might say, for mining
priced local services versus agriculture price@lservices. You know, the — the
local sandwich shop that can now charge — | damik $5 a sandwich, as opposed
to $3 a sandwich, when the town was basically atitical. That — that's an example
of what I'm trying to get at.

DR BEARE: | will tell you - - -

MR COLE: When it was agricultural, the sandwitlog wasn't open.

MR HANN: No, but - - -

DR BEARE: Butto compare Gunnedah and Muswellbydmnean, they’re totally
different.

MR VAN MAANEN: And I think what Stephen was sagiearlier is that with all
of these things, they necessarily entail a comgyestem of trade-offs, right. And —
well, sorry, Stephen. You were going to elaboratee.

DR BEARE: No, no, | was just — you know, | dor’'the ABS does do cost, you
know, of living. It just doesn’t get down as fias - - -

PROF WILLGOOSE: Okay. So what you're sayinghiatithe data is not there to
be able to do that sort of analysis.

DR BEARE: We —yes. Butin a general sort of way might — | will think about
it, without committing. Is that all right?

PROF WILLGOOSE: Yes. No, I'm not asking you mitl I'm - - -
MR HANN: And it ties in to the social impact asseent.

PROF WILLGOOSE: Yes. Andthe - - -

DR BEARE: Yes.

PROF WILLGOOSE: And some people in the commuhéye expressed concerns
around that style of - - -

MR HANN: Indeed they have. We need to wrap wprtieeting and so | will just
ask Gary and Chris, have you got any further qaestihat you ..... while everyone
is here?
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PROF WILLGOOSE: No, I've asked all my questiossage’ve gone through.

MR HANN: All right. Well, let's — we will call his to a close, but first | would like
to thank you all.

MR COLE: Can | say — | would like to say somengs just to finish up.
MR HANN: Sure. Yes. Indeed.

MR COLE: Look, it seems to me, rightly so, yousencentrated on water — you
know, groundwater and surface water. It's obvipw&ry topical at the moment. |
think it's important to remember the mine — the ioyed mine had the groundwater
and surface water approved. The difference isyréad Vickery South deposit
which really doesn’t — should not impact on anyghamd, you know, Gary has
talked about the bore field which, you know, Noa$ k- you know ..... is very
familiar with. A lot of the work we did in the dgrdays on this project in relation to
water was predicated on the fact that we Blue Vald and we had an overburden
dump that was in a different location. We had mageagmatic decision last year to
basically pull back from the Blue Vale void. Werag't getting any issues about it,
but there were public concerns. Likewise with dherburden dump — it's exactly
the same - - -

MR HANN: This is the one in the east — southelasihould say?

MR COLE: Yes, the western boundary of the westaerburden dump is exactly
the same.

MR HANN: Okay. Yes. Okay.

MR COLE: So you would say, well, what a — wheadines down to it, in around
the mine itself, you know, what are the differenard, you know, we don’t — there’s
nothing really showing up that's any significantfelience. In terms of the
groundwater effects, etcetera, they are very, wenpor for the reasons that Noel has
articulated. So | mention that. | mean, the mjas you've heard, in terms of the
amenity impact — people are raising those; thatlsl. We've used the best
modelling available that — | mean, you can telhirthe people that have been here —
you know, they've worked for the regulators.

They’re the most skilled people we can get ancptier reviews we have had done
have all pretty much — have validated the modeliisgvell. And interestingly
enough, the peer reviews done by the DPE — theyasically also verified that the
basic models have been done. Sure, they havedpigken a few issues. They have
to; that’s part of doing a peer review. But n@ s come up with any substantive
issue that undermines the veracity of the work liastbeen done. So thank you for
your time. As we said, we will be preparing writteesponses to your questions.
David has said we should have a transcript ofuitisin a few days and we will

work on that accordingly.
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MR HANN: Thank you. Thank you all for attendingknow it has been a fairly
lengthy session, but it has been of great valusstso it's much appreciated.

5 RECORDING CONCLUDED [1.23 pm]
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