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INTRODUCTION

1. The Applicant hasappliedunder theMineral Resources Act989 (Qld) (MRA) for three
separate miningeases NILs) 1 ML70441, ML70505 and ML70506 and under the
Environmental Protection Act994 (Qld) EPA) for a site-specific environmental
authority (mining activitis relating to a mining leasei4), each of whichs necessary
to construct and operatieet propose€armichael @al Mine {he mine). Themine and
associated rail proje¢the Project) wasdeclared a coordinated project amttlerwent
the environmental impact statement proaesster thainder theState Dgelopment and
Public Works Organisation Act 197QId) (SDPWOA).

2. The First Responderdbjected to the proposed mine on a number of grounds, in
summary including:

() the impacts of the mine on groundwater and groundvespendent ecosystems,
particularly theDoongmabulla Springs Complex

(b) the impacts of the mine on biodiversity, particularlyesmdangeredbird species,
the Blackthroated finchRoephila cinctg and a vulnerable plant species, the Waxy
Cabbage Palni{vistona lanuginosp

(c) thecontribution that the burning of the coal from the mine will make to climate
change, thereby contributing to environmental harm to the Great Barrier Reef
World Heritage Area due to climate change;

(d) that the mine is not economically viable; and
(e) that approvabf the mine is contrary to the public interest.

3. The First Respondentdés submission on the
hearing to the mine and the recommendation that the First Respondent submits ought to
be made based on this evidence #rarelevant statutory criteria are summarised in
separate, short submission. These submissions will analyse the statutory tests to be
applied by the Court and the evidence relevant to the grounds of objection in more detail
than the summary submissions.

THE STATUTORY TESTS TO BE APPLIED BY THE COURT
Overview

4, The Courthas considered the application of the EPA and MRA to proposed,aies
their relationships with th&DPWOA and theWater Act2000 (Qld) Water Ac), in
previous judgments However, there have been amendments to the EPA in several
regards since the Courtods earlier deci si

! Noting particularly,De Lacey v Kagara Pty Lt(2009) 30 QLCR 57; [2009] QLC 77 (Smith MPonovan v
Struber(2011) 32 QLRC 226; [2011] QLC 45 (Smith Mystrata Coal Queensland Pty Ltd & Ors v Friends of
the Earthi Brisbane CeOp and DERM2012] QLC 013; (2012) 33 QLCR 79 (MacDonald P) concerning the
proposed Wandoan Coal Minth¢ Xstrata casg; andHancock Coal Pty Ltd v Kelly & Ors & DEHP (No. 4)
[2014] QLC 12 (Smith M), concerning the proposed Alpha Coal Mime Alpha Case.


http://wetlandinfo.ehp.qld.gov.au/wetlands/facts-maps/diwa-wetland-doongmabulla-springs/
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=64447
http://en.wikipedia.org/wiki/Black-throated_finch

and relevant considerations for the grant of environmental authdrifies. new

structure of the Act applies tbe revised application for the environmental authority as

it was lodged on4 April 20142 after the amendments commenéddhese submissions

refer to the current reprints of the EPA and MRA, whichi n t he First Resp
are materially the samas the legislation in force when the applications for the
environmental authority and mining leaseere lodged.

5. The judgment of the Court in tiidphacase is currently the subject of judicial review
proceedings before the Supreme Court and a decisidhat case was reserved by
DouglasJ on 23 April 2015(the Alpha judicial review proceeding9.b The First
Respondenwill inform the Court if the decision in th&phajudicial review proceedings
isdeliveredor i or t o t he Cour tcéssbeingddiigeee.nt i n t he

6. Theanalysigresentedhere builds upon #C o u previogs judgmentandnotes aspects
that the First Respondent submits, with respect, require reconsidepatibaularly in
light of the evidence that has emerged in this.case

7. The criteria for the Court hewsaeutinssl9lon i n
of the EPA and 269(4) of theMIRA; however, these criteria must be understood within
their statutory context and interpreted consistently with the objeatsre, scope and
terms oftheir respective Act.It is trite law that the relevant considerations for an
administrative decisiemaker are found not only in factors that a stahagexpressly
laid down as matters which the decisioaker is bound to caider. There are also
considerations to be found from a reading of the subjatter, scope and purpose of the
Act.® We, therefore, begin with a general overview of the EPA and MRA. Further
reference to specific aspects of the EPA and MRA are made ins&ttons, where
relevant.

8. As the contribution of a mine to climate change has been a vexed issue in past decisions
of the Court, these submissions will first address the statutory tests for the consideration
of environmental issues other than climatarge, before turning to the consideration
of climate changtargelyas a discrete topic (commencingBt]]). It is hoped that this
will assist the Court by seming what are expected to be largely uncontroversial
aspects of the legal framework from the more contentious examination of climate
change.

2The EPA was substantially amended on 31 March 2013 by the commencemerimfitbamental Protection

(Greentape Reduction) and Other Legislation Amendment Act 28d@ding renumbering of relevant chapters

and sections and amending the standard criteria

3See Exhibit 3; AA004 (Mr Manzi 6s First Affidavit), p
4In the absence of anything to the contrary, the Court would ordinarily be required to make its recommendation

on the basis of the law in force at the time of its recommendation: se&entiee Pty Ltd v Prince Consort Pty

Ltd [1998] 1 Qd R 162, 173.

5 The first of the three mining lease applications were applied for in 2010 and the revised environmental authority
was applied for in 2014: see Exhibi-29. 3; AA004 ( Mr Mar
6 Supreme Court proceedings Nos 4249/14 and 9505/14.

7 Applying the ordinary principles of interpretation state@inject Blue Sky v Australian Broadcasting Authority

(1998) 194 CLR 355 at 38384, [69}[70] and [78] McHugh, Gummow, Kirby and Hayne JJ).

8 Minister for Aboriginal Affairs v PekdVallsend itd (1986) 162 CLR 24 at 390 (Mason J).



Onus of proof

9. A preliminary issue to clarify is which party, if any, carries the ooiuproof in the
objectionshearing This issue has not been resolved in previous decisions of the’Couirt.

10. There may be a tendency for Queensland practitioners familiar with the Planning and
Environment(P&E) Court to assume that the Applicant the mine bears the onus of
provingthat the mine should be approved, as is the case for applicants for development
approval inappeals irthe P&E Court. However, gonusfor appeals in the P&E Court
is expressly provided by 493 the Sustainable Planning A@009 (Qld). Thereis no
equivalent provision in théand Court Act2000 (Qld), the EPA or the MRAfor
objections hearings in the Land Court

11. The principles used in courts of law regarding the onus of proof should be approached
with great caution in administrative decissoand administrative appeals, particularly
where a decisiemaker is not bound by the rules of evidence and may inform itself on
any matter in such manner as it thinks approptfas,is the case for the Land Cotirt.

12. The complications and questions raise&@ gar di ng the Courtds poc
hearings under the MRA and EPA by the recent judgmeRhitip McMurdo J inBHP
Billiton Mitsui Coal Pty Ltd v Isdale & Orf2015] QSC 107BHP Billiton) do not appear
to apply to the Coul7oftheLand EaureAc2000(Qidphiser st a
Honourheld in that case that the Court did not have power urit®of theLand Court
Rules 200Go order disclosure in an objections hearing underMiRA and EPA as
such a hearing was administrative in nat.\
Land Court that enlivened the powerih8. However, the Courtds
in s7 of theLand Court AcR000(QId)r ef er s to éifnithej dxeesdis
andcontains no reference t o Thisagengral power,edi ng
therefore, does not appear to be affected by the decisgidRrBilliton.

13. Hi s Honour 6BHP Bilitansuppoitghegronclusion that thens no onus of
proof on any party in an objections hearing under the MRA and EPA becausnthe
Court must have regard to considerations which extend beyond the respective interests of
the applicant and the objectofdter discussing how disclosure isrmally limited to the
issues in dispute between parties, his Honour stated

But in referrals to the Land Court of the present Kinttler the MRA and EPA}he scope

of the courtés factual inguiry is nand defined b
the evidence which they present are to be considered. But the Land Court must have regard

to considerations which extend beyond the respective interests of the applicant and the

objectors. In particular, it must consider the public inteYest.

9 In the Xstratacase[2012] QLC 013; (2012) 33 QLCR 79 at [572] the Court noted that the Applicant miner
submitted in that case i n r ethadnisties withthe partysatingthatg t he ¢
there should be a refusal to satisfy the Court that
specifically. No other cases appear to have considered this issue in relation to objections hearings under the MRA

and EPA.

10 McDonald v DirectorGeneral of Social Securi(1984) 1 FCR 354 at 356 (Woodward J).

' Land Court Act 200QQld), s7.

2This is clearly to be read by r®dfthelendCaurtAcast Aeh€our
jurisdiction giventoi under this Act or another Acto.

13 BHP Billiton Mitsui Coal Pty Ltd v Isdale & Of2015] QSC 107 at [42].



14.

The Fird Respondensubmits that, consistently with the approach to administrative
decisims generally* the general powers of the Coditb inform itself in the way it
considers appropriadg® and the recent decision BHP Billiton, no party bears a legal

or evidentialonus of proofn relation to any issue

Environmental Protection Act

Statutory context of objections decisiamder the EPA

15.

16.

17.

18.

19.

20.

The natureof an objections decision for an environmentahatity is set out in s 190

of the EPA. In short, it is a choice between the alternatives of recommending approval
based on the Draft Environmental Authority, recommending approval based on
conditions different to those in the Draft Environmental Authosityrecommending
refusal.

The objections decision must be understood withestatutory contexprovided by
the EPA.

An objections decisiomust, as a matter of first importance, comply with the statutory
command in s 5 of the EPA that decisimakers under the EPA must exercise their
functions and powers in the way thst achieveshe object of the EPA in%

To protect Queensland's environment while allowing for development that improves
the total quality of life, both now and in the futurin a way that maintains the
ecological processes on which life depends (ecologically sustainable development).

Sections 817 of the EPA provide definitions for key concepts under the Act, which are
supplemented by a dictionary of terms in scheduldld.hough Aenvironm
defined widely in s8, the EPA does not useishterm directly in its provisions but
incorporates t i nto the terms fienvironmental val
latter concept that forms a common thread running througth of the EPA.

Section 9 of the EPA defines Aenvironment

(a) a quality or physical characteristic of the environment that is conducive to
ecological health or public amenity or safety; or

(b) another quality of the environment iddied and declared to be an environmental
value under an environmental protection policy or regulation.

As relevant to this objection hearing, the following are@lb mponent s of
envi r on nileemtvd raonndm e as tedifedngs® &nd% s 0

(a) the biological integrity of an aquatic ecosystem that is effectively unmodified or
highly valued® (in relation to groundwater supply to the Doongmabulla Springs
Complex, which are high ecological value watemarticularly the Moses
Springs?);

¥ McDonald v DirectorGeneral of Social Securift984) 1 FCR 354 at 35859 (Woodward J).
15 Land Court Act 200QQld), s7.

18 Environmental Protetton (Water) Policy 2009Qld), s6(2)(a).

17 See Exhibit 21; JRO05 (Springs Ecology Joint Experts Report).
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(b) biodiversity (such as represented by the Bi@ibkoatedFinch and Waxy Cabbage
Palm);

(c) the social, economic, aesthetic and cultural conditioasaffect, or are affected by
the environment, such as jobs, royalities and taxes;

(d) the concentration of carboniakide (CO2) in the atmospherand its associated
greenhouse effecand

(e) the climate.

21. Section 14 of the EPA defines

Afenvironmen
effect é on an eobsl4R)ctatesthatt al v al

ueo.

Environmental harm malye caused by an activily
(a) whether the harm is a direct or indirect result of the activity; or

(b) whether the harm results from the activity alone or from the combined effects of
the activity and other activities or factors.

22. Consequentlyas relevant to this objection hearirag) act that adverselgffectsthe
biological integrity of the Moses Springs, loss of biodiversity, the concentrationof CO
in the atmosphere, or the climate, constitutes environmental harm.

23. The body of the Act then creates a toolbox of mechanisms to meet the objects of the
Act of protecting Queens| aecddyisal sestainable o n me n
developmentESD).

24.  These tools include, importantly, licensing systems for a rangetoities that may
harm the environment, of which mining is one. The process of applying for an
environmental authority for mining activities contained in Cb of the EPA.

25. Sectionll0def i nes a A mi nbafghe BPAd 9 vdctivity tha isamr Ch
authorised activity for a miningenement under the Mineral Resources. Adtis
definition includes the mining and rehabilitation activities but does not include activities
such as the burning of the product coal. That much is a given, howesay, tioat the
application process for an environmental authority is limited to only considering the
mining activity is to ignore the context of the application process, which is to regulate
the environmental harm caused by the mining activity.

26. In this way, the Applicant has relied on, for Approval under the EPA economic
consequences of the mining activity which occur through related related but separate
activities such as indirect jslandbenefitsaccruing tathe coal fired power stations in
Indiaandelsewhere?®

27. At thetime relevant to the application for the environmental authority for this mine,
Ch 5 provided different processes for differéypwesof applications® The mine was
applied for as a oansl has leeensgieeraditofthe Courdags pdrtiofc a t i

BExhibit 43; AA006 (Dr Fahrero6s First Economic Asses
Transcript 1689, lines 3841.
PEPA, s 112.
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the Decision Stagender Parb of Ch 5. The process for the objection hearing before
the Court, and the considerations b9, are included in that part.

28.  Section191 of the EPA (in its current form aras relevant to the application for an
environmental authority), sets out an express list of mandatory criteria for the objections
deci sion under the EPA for the mine, incl

29. The Astandard crit er iiaionarg)toeche BPAtoiinalueethei n Sc
following principles of environmental policy as set out in tiergovernmental
Agreement on the Environmeaft1992 (GAE ):%°

(&) The precautionary principle;
(b) Intergenerational equity;
(c) Conservation of biological divergiand ecological integrity

30. The IGAE defines these principles as follows:

3.5.1 Precautionary principle

Where there are threats of serious or irrevergblronmental damage, lack of full
scientific certainty shouldot be used as a reason for postpgmireasures to prevent
environmental degradation.

In the application of the precautionary principle, public pridate decisions should
be guided by:

(i) careful evaluation to avoid, wherever practicabéFjous or irreversible damage
to the environmentnd

(i) an assessment of the rglkeighted consequenceswarious options.

3.5.2 Intergenerational equity

The present generation should ensure that the health, divserdifyroductivity of the
environment is maintained enhanced for the benefit afttire generations.

3.5.3 Conservation of biological diversity and ecological integrity
Conservation of biological diversity and ecological integshyuld be a fundamental
consideration.

31. Theinclusion of the principles of environmental policy set outéenlGAE differs from
the statutory scheme considered by earlier decisions of the&@wljtonsequently, this
is the first occasion when the Court has considered the EPA in its current form.

3. The nAstandar d c nother matters that \aeresiioded i im previoud e
versions of the EPA and have been considered by the Court in previous decisions
relevantly:

(a) thecharacter, resilience and values of the receiving environnagat;

(b) thepublic interest.

®The definition of the | GAE in the EPA notes that 7
Environment is in thé&ational Environment Protection Council (Queensland) Act 1994s c hedul e. 0
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Precautionary principle

33. The Court has consideréae application of the precautionary principle on a number of
occasions in the pa$t.The reference document by which the EPA defines the
precautionaryprinciple has changed sindbose earlier cases, howevérgere is no
materialdifferencein the definition??

34. The precautionary principle is engaged when two conditions are satisfied:
(a) thereis a risk of serious or irreversible environmental harm; and
(b) uncertaintyabout the likelihood, nature or scope of that h&rm.

35.Here, thesehree conditionsare plainly satisfiedegardingthe Doongmabulla Springs
Complex the Blackthroated Finch and the Waxy Cabbage Palm, which will be discussed
further below.

Intergenerational equity

36. Theconcepf intergenerational equity was discussed by BamGray vMinister for
Planning[2006] NSWLEC 720; (2006)52 LGERA 258t [118}[126]2* The central
principles of intergenerational equity include tleach generation must maintain the
quality of the earth so that it is passed on in no worse condition than rieeaged®

Conservation of biological diversity and ecological integrity

37. Theconservatiomf biological diversity and ecological integrity has also been discussed
in NSW cases, particularly by Preston CBentley v BGP Properties Pty L[006]
NSWLEC 3, (2006) 145 LGERA 234p8]i [63]. Preston CJ stated at [61] and [63]:

Maintaining ecological integrity involves maintaining ecosystem heatthsystems
become unhealthy if their community structure (species richsgssies compaosition
or food webarchitecture) or ecosystem functionifmyoductivity, nutrient dynamics,
decomposition) has been fundamentally upgghuman pressures é

The conservation of threatened species is an essential action in the conservation of
species diversity, and hencelblogical diversity, and of ecological integrity.

38. These principles are clearly relevaparticularly in relation to the potential severe
impacts of the mine on Doongmabulla Springs Compléaxy Cabbage Pakand the
Black-throated Finch.

The characteryesilience and values of the receiving environment

39 The reqguirement in the standard criteri a
of the receiving environmento compl ement s

2! particularly,DeLacey v Kagara Pty Ltf2009] QLC 77, [72]i [177]; and theXstratacase[2012] QLC 013;
(2012) 33 QLCR 79 at [253], [256] & [347].

22 Prior to 2013, the precautionary principle was defined by reference téatienal Strategy for Ecologically
Sustainable Developmerow it is defined by referee to the IGAE.

23 Telstra Corporation Ltd v Hornsby Shire Coun@b06) 67 NSWLR 256, [128].

24 See alsoTaralga Landscape Guardians Inc v Minister for Planning and RES Southern Cross PR0Q T
NSWLEC 59; (2007) 161 LGERA at [74] (Preston CJ).

25 Gray v Minister for Planning2006] NSWLEC 720; (2006152 LGERA 258at [119].
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as maintaining ecological tegrity and is raised by each of the environmental grounds
of objection raised bthe First Respondent

40. For i nstance, the agreed fnexceptional ecc
Complex® and low resilience to changes in groundwater supplyckearly mattes
requiring carefutonsideation.

41.  Similarly, the potential loss of the core habitat of the most important population of the
threatened BlacKk hroated Finch species, and the very low resilience of the species to
further impacts are clearly mats requiring careful consideration.

The public interest

42. The publicinterestinvolves a discretionary balancing exercise of the widest import
confined only so far as the subject matter and the scope and purpose of the statute may
enable?’

43.  While the publt interest is a relevant consideration under both the EPA and the MRA,
it should be noted again that they are two very different Acts with two very different
objects. This means there are different frameworks for considering the public interest
under thewo Acts. The MRA provides a system aimed at promoting the development
of the mineral resources of the State while the EPA is very much focused on the
protection of the environment. These objects overlap to some extent, but they are quite
different and it vould be wrong to assume that the consideration of the public interest
aspect of the mining lease application under the MRA and the consideration of public
interest in the application for the environmental authority under the EPA are the same.

The central elevance of environmental harrfor the objections decision

44. The above considerations are all expressly listed 181sand the standard criteria;
however, this list is not necessarily a comprehensive list of relevant considerations for
the environmentahuthority?®

45. Whies191 of the EPA and the standard critei
specifically, it is clear from the structure and objects of the EPA that the risk and extent
of likely environmental harm is central to assessing any it for an
environmentahuthority and, therefore, any objections decision.

46. The EPA directly links the concept of environmental harm to an environmental
authority granted underin the following way:

(@) Sectionst37 and 438 of the EPA provide criminalesfces for unlawfully causing
serious or material environmental hain.

26 Exhibit 21; JR0O05 (Springs Ecology Joint Experts Report), line 97.

27 Sinclair v Mining Warden at Maryborougti975) 132 CLR 473 at 487 (Taylor NtcKinnon v Secretary,
Depariment of Treasury2005) 145 FCR 7@t [8]-[12] (Tamberlin J);McKinnon v Secretary, Department of
Treasury(2006) 228 CLR 423t [55}[56] (Hayne J).

28 Minister for Aboriginal Affairs v PekdVallsend Ltd1986) 162 CLR 24 at 39 (Mason J).

29 Material and sgous environmental harm are defined irl§sand 17 of the EPA.
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(b) In the context of the s437 and 438, causation of environmental harm must be
construed by reference td43°

(c) Section 493A provides that serious or material environmental harmfisl lidw
amongst other things, it is authorised under an environmental authority.

47. Therefore, the environmental harm thia¢ miningactivity will cause (which, absent
the environmental authority, is unlawfull must be considered in grantingn
environmentabuthorityfor it. Were this not the case, the decision to grant the authority
would authorise something that was not considered in making the decision. Therefore,
having regard to the subject matter, scope and purpose of the EPA and the centr
function of the grant of an environmental authority, it is apparent that the enumerated
factors in s191do not constitute an exhaustive list. It follows that the environmental
harm that any activity may cause isedevant consideratiothat the Courts bound to
consider in respect of the grant of an environmental authority to authorise that activity
(or, rather, the environmental harm which flows therefréiw) failure to have regard
to relevant matters may lead a decismaker to wrongly deny the istence of its
jurisdiction or to mistakenly place limits on its functions or pow&r§onsidering
something irrelevant might disclose a constructive failure to exercise jurisdittion.

Is the Court obliged to recommend refusal of an unsustainable activity?

48. Having reviewed the relevant provisions of the EPA, an important issue arises in the
context of this objections hearing, namely: is the Land Court obliged to recommend
refusal of an unsustainable mining activity to meet the obligation imposefby s

49. The relevant question to ask is whether the purpose of the EPA means that a
recommendation by the Court to approve an unsustainable activity is invalid having
regard to the language, scope and object of the®Athe legislation must be
constructed on the prinfacie basis that its provisions are intended to give effect to
harmonious goals anavhere conflict is foundthe Land Court may be required to
determine a hierarchy of provisio#fs.

50. Onitsface, $ of the EPA states a clear legislative intent thatx@r@sing its functions
under the Act of hearing the objections and making its recommendation to the Minister,
the Land Court Amus:t perform the functior
achieves the object of t kavedopnfeot.tinocontrdst, e c ol
ss 190 and 191provide a list of matters that the Land Court is only required to
Afconsidero but | eave it to the Court to d
be given to each consideration. The Act creates a hierarchlgich the obligation in
s 5, linked directly to the object of the Act stated iB,9rovides an overriding duty

30 When causation is made relevant to the operation of a statatet, i ons o f fifcauseod are to
reference to the statutory subject, scope and purpdienz Australia Insurance Ltd v GSF Australia Pty Ltd
(2005) 221 CLR 568 at 58387 [41}[55] (McHugh J) & 596598 [95}[101] (Gummow, Hayne & Heydon JJ).
3LEPA, s493A(2)(d).

32 Minister for Aboriginal Affairs v PekdVallsend Ltd1986) 162 CLR 24 829-40 (Mason J).

33 Abebe v Commonweal(h999) 197 CLR 510 at 552 (Gaudron J).

34 Minister for Immigration & Multicultural Affairs v Yusi{2001) 206 CLR 323 at 33340 (Gaudror).

35 Project Blue Sky v Australian Broadcasting Autho(it998) 194 CLR 355t890 [93] (McHugh, Gummow,
Kirby and Hayne JJ).

36 Project Blue Sky v Australian Broadcasting Author®®98) 194 CLR 355 at 38382 [70] (McHugh,
Gummow, Kirby and Hayne JJ).
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when exercising any function under the Act, including the functions of the Court. This
construction is confirmed by tlenvironmental Protedn Bill 1994 Explanatory Notes

given that the reasons for the eBurddly st at e
requiinge conomi ¢ devel opment to be ecol ogical

51. If the Court concludes that a proposed miragvity is unsustainable, it is difficult to
see how the Court could Abest achieve the
recommend the activity be refused.

52. Consequently, having regard to the scope and object of the whole Act, including the
explanatory notes, its submittedthat, if the Court concludes that an activity is
unsustainable (in the sense defined 8),4he Court is obliged to recommend that the
activity be refused. The effects thie mine on the exceptional ecological values ef th
Doongmabulla Springs Complethe Black-throated finchand the contribution of the
mine toclimate change raidest orderquestions of unsustainability.

Mineral Resources Act

53. The MRA has different objects to the EPA. While the two Acts are interdelatan
extent,it is trite thatthey musteach be applied by reference to their own terms.

54. The object and statutory framework of the MRA are very different from the EPA. The
object of the MRA, stated in 3, is to encourage mining and financial returmshte
State through royalties, while also encouraging environmental responsibility.

55.  The major considerations for ti@ourt to have regard to under the MRA in assessing
the mining lease application are the objects of the Act statétland the considetians
listed in s269(4). These include whether:

(@) therewill be an acceptable level of development and utilisation of the mineral
resources within the area applied foR&9(4)(c));

(b) the applicant has the necessary financial and technical capabilities to carry on
mining operations under the proposed mining lea26é9¢4)(f));

(c) there will be any adverse environmental impact caused by those operations
(s269(4)());

(d) the public right ad interest will be prejudiced (s 269(4)(kand

(e) any goodreason has been shown for a refusal to grant the mining lease (s
269(4)(D).

56. The Land Courtds decision on the objectio
determinethe application for it.The Land Court makes a recommendation to the
Minister administering the MRA and the Minister is not bound to follow the
recommendatior’

S"MRA, ss 271 and 271A.
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Section 269(4)(c)and (faccept able | evel of devel opment ¢

technical <capabilitieso

57. Inrelationto s2 6 9 ( ¢ ) and (f) the Court of Appeal
specific referencein26 9(4) to the 6édeconomic viabild:i
interpreting the information about mineralisation and to at least the mattenst set
s269 (49 (c). o

Section269(4)jy iany adverse environment al i mpacto

58. Section 269(4) () of t he MRA provides
recommendation to the Minister that an application for a mining lease be granted in
whole or in partshall take into account and consider whether there will be any adverse

t

1

environment al i mpact caused by those opert

clear from the terms of the preceding par
meansthéioper ati ons to be carried on wunder

| easeo. Thus, the consideration require
consideration of fadverse environment al [
onundertheat hor ity of the printecetexdofte presentg | e a
case, Aoperationso in paragraphs 269 (4) (

associated with winning and extracting the coal protflito this limited extentthe
First Respondenespectfully agrees with the decisiorXatrata®!

59. The First Respondestubmits, however, that the Court erredXistrataby excluding
the impacts of the transport and burning of the coal from the mine from the matters that
fell within fany adverse environment al
s 269(4)(j) of the MRA* This issue will be addressed in more detail belo
commencing at]15, in relation to the consideration of climate change.

Section269(4)(ky it he public right and interest wi

60. As noted earlierat 42], the requirement to consider whether the public right and
interest will be prejudiced involves a discretionary balancing exercise of the widest

import confined only so far as the subject matter and the scope and purpose of the statute

may enablé?

38 Armstrong v Browrj2004] 2 Qd R 345 at 348 [15] (per McMurdo J with whom McPherson JA and Jerrard

JA agreed).

®The defi niti 6Aandatfe puiiposesfa which amirsng lease may be granted up8érod the

MRA indicate what operations may be carried on under the authority of a mining lease.

WApplying fiadverse environment al i mpact caused by

t h

includes the impacts on groundwater and due to carbon dioxide and other greenhouse gases released by carrying

out those physical activities (i.ecope 1 emissions).

41 Xstratacasg2012] QLC 013;(2012) 22 QLCR 79t4528}[529].

42 Xstratacase[2012] QLC 013;(2012) 22 QLCR 7%t [530].

43 There is no material distinction between a public right or the public interest for the purposes of this hearing but

these submissions will focus on the public interest as the more relevant term. There are public rights to a healthy

and pleasant environmimprotected through the tort of public nuisance, as well as a public interest in a healthy
and pleasant environment.

44 Sinclair v Mining Warden at Maryborougli975) 132 CLR 473 at 487 (Taylor NtcKinnon v Secretary,
Department of Treasur{2005) 145 ER 70at [8]-[12] (Tamberlin J);McKinnon v Secretary, Department of
Treasury(2006) 228 CLR 423t [55}[56] (Hayne J).

17

1



61. Even though the MRA is not focused on environmental protection, it is submitted that
therefe ence t o Aencourage environment al resp
miningo as one of the objects of the MRA
favour o f not restricting 0 @ReOM)K) romr i ght
extending toa consideration of the relationship between the resource sought to be
exploited and very significant global problems to which the removal and use of the
resource will contribute and ways in which that contribution can be miti§aEagally,
the more naow context of paragraph 269(4)(k) of the MRA includes paragraph
269(4)(j), with its express comprehensi on
also suggests that the phrase, which is of widest import shoulthencbnstrued
restrictively, in the cotext of environmental impacts.

Section269(4)() iany good reason has been shown for

62. Section 269(4)(l) of the MRA is extremely widadlimited only by the subject matter,
scope and purposes of the A¢Clearly, there must begoodreasonas opposed to a
reason that is extraneous to the purposes of thé’Atte question of whether good
reason has been shown must depend on all the circumstances of the particéfar case.

63. As discussed in the context 0269(4)(k), paragraph 2(d) of the MRAdludes, as an
objective of t he MRA: to Aencourage envi
exploring and miningo. For the reasons s
reference to prejudice of hAtdef pubdircefrug
grant o comprehends the matters raised by
in the statutory context which suggests that the phrase should be read down to exclude
those matters.

64. Itis submitted, however, that the inclusiontwb very broad criteria, namely, those in
paragraphs 269(4)(k) and (I) involves a mutual reinforcement of the breadth of each
criterion. It would be easier to conclud
included, it should be read down byfeeence to parts of the statutory context. The
inclusion of two such criteria is a very strong indication that each criterion should be
construed according to its generous terms.

Relationship between the EPA and MRA

65. The legislative history of both Astis of assistance in understanding the relationship
between the EPA and the MRA. As originally enacted in 1989, the MRA was intended
to provide the principal regime for the approval and regulation of mining in Queensland.
The enactment of the EPA in 19prbvided another layer of regulation of mining as an
environmentally relevant activity. In 2000, the Acts were amefidedseparate the
promotion of mining and tenure issues from the regulation of the environmental impacts

451n Telstra v Hornsby2006] NSWLEC 133; (2006) 146 LGERA 10, at [141R4], Preston CJ used the subject

matter, scope and purposetbé environmental assessment legislation being applied by him to conclude that
Apublic interestd included consideration of the princ
46 SeeMinister for Aboriginal Affairs v PekdVallsend Ltd1986) 162 CLR 24 at 380 (Mason J).

47 Water Consevation and Irrigation Commission (NSW) v Brownifi®47) 74 CLR 492 at 505 (Dixah.

48 SeeCampbell v United Pacific Transpoft966] Qd R 465, at 472 (GibhB in the context of considering

whet her figood reasonodo had fMrdeave toprhceed aftertsiy yeamawittooy pdtep c a n t

in the proceedings.

49 By the Environmental Protection and Other Legislation Amendment Act @DIai).
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of mining>® While the 2000 amendents focused the MRA on the tenure aspects of
mining, environmental impacts of mining remain relevant to the objects of the MRA
and s269(4) considerations for the grant of a mining lease.

66. The EPA and the MRA are two very different Acts with two veryatéht objects?
The EPA focuses on the protection of the environment while the MRA provides a
system aimed at promoting the development of the mineral resources of the State. These
objects overlap to some extent, but they are quite different and it weulddng to
assume that the consideration of the application for the environmental authority under
the EPA and the consideration mining lease application under the MRA are the same.
A particular feature that distinguishes the two Acts is that the duty abderthe EPA
is to performafunction and exercisthe powersconferred bythe Adii n t he way t
best achieved the object of the Act o of e
no such duty under the MRA.

Relationship between the EPA, MRA andNater Act

67. TheCourt has analysed the need for an applicant for a toinbtain a water licence
under theWater Act 200qQld) (Water Ac} in previous decisions in circumstances
similar to the present case where the mine has been declared a coopimjattdinder
the SDPWOA. The Court h&ld that itis necessary to consider the impacta miine
on ground and surface water when assessing the applications for the mining lease under
the MRA and the environmental authority under the BRA there aréimits to which
the Court can recommend further conditions addressing water.isues

68. As in previous cases, the Applicant has not, yet the knowledge of the First
Respondentappliedfor a water licence buvhen it does saan appeabill lie against
the grant of a water licence to the Land Cotirin effect, while there is considerable
overlap in the issues that must be considered regarding the impacts of the mine on water
under the MRA, EPA an@Water Actthe application for a water licence is a sepgrat
future approvals process for the mine.

Relationship between the EPA, MRA and SDPWOA

69. As with the interaction with th&vater Act the Court has previously considered the
relationship between the EPA, MRA and the SDPWOA for applications involving
minesthat have been declared to be coordinated projects (prior to 2012 referred to as
Asignificant projectso), particularly the
a condition that i s Ai nconsi stenta with
Generaf* The Court has held that:

€ the Court has power under the EPA to recomme
dealing with the same subject matter as conditions imposed by the Coordinator

50 Environmental Protection and Other Legislation Amendment Bill 20BQplanatory Notesp 2.

51 As recognised in thélphacase [2014] QLC 12 at [63] citing the earlier decisioDanovan v Struber & Ors
(2011) 32 QLCR 226; [2011] QLC 45.

52 Xstratacase[2012] QLC 013;(2012) 22 QLCR 7%t [205}[215] and [606][610]; Alphacase[2014] QLC 12
at [81}{130].

53 Alphacas€2014] QLC 12 at [103].

54 Xstratacasg[2012] QLC 013;(2012) 22 QLCR 7%t [24}[50] and [606}[610]; Alphacase [2014] QLC 12 at
[71]-[80].
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General, provided that the Court's recommended conditions do not conbraldick
harmony with the Coordinat€dee ner al 6s® condi ti ons.

70.  With respectthe First Respondeagrees with this conclusion.

71. However it does the Court in a difficult position if it is that satisfied conditions imposed
by the CoordinatorGeneralare ina@quate to address a significant harm, an unable to
be remedied by consistent conditions, as it leaves the Court with little option but to
recommend refusal.

Over-arching test to be appliedunder the EPA and MRA

72. The EPA and MRA do not expressly state arrakehing test to be applied by the Court
in assessing an environmental authority or a mining lease. However, it is submitted that
on the proper construction of the EPA and MR#& Court must be affirmatively
satisfiedthat the grant of the mining lease ahé& environmental authority meet all
statutory requirements, including that the proposed mining activity would produce a net
benefit taking all relevant criteria into accodftThe need for the Court to be
affirmatively satisfied arises from the naturedasubject matter of the decisions it is
required to make and the legislative framework it is require@pbya

73. The Land Appeals Courtand Supreme Court haveeld that in making a
recommendation on a mining lease under the MRA the Court is acting in an
administrative capacity. As an administrative decisiemaker, the Court is required
to make the fAcorrect or pref2rableo deci s

74. In applications of this kind, the Court must resolve a tension between, on the one hand,
the posikle economic benefits of allowing a private company to exploit public
resources, in the form of coal owned by the Crown in right of Queerfland, on the
other hand, the costs of allowing that exploitation, particularly in the form of
environmental han. Given the public nature dlfie resource to be exploited and the
public nature of the costs to be incurred, the Court should only recommend approval if
it feels positively persuaded that the grant of the approvals will result in a net benefit
taking allrelevant criteria into accou®r , t o use the words of t
tot al guality of I|ifebo.

75.  The function ofthe Land Court is similar to the function of the Mining Wardens Court
the subject ofSinclair v Mining Warden at Maryborougfl975) 132 CR 473
(Sinclair). Barwick CJ emphasised 8inclair, in relation to an objections hearing for
a mining lease application, that the hearing is not a mere formality but, rather, has an
important function to examine the matters which would justify the objestiaised to

55 Xstratacasg2012] QLC 013;(2012) 22 QLCR 7@t [47].

56 As noted earlier, the sections do not spell out an overall test. However, the requirement for some form of
affirmative satisfaction is apparent from the case law both in Queensland and elsewhere. This case law is discussed
below. This phrase is a convenigoaraphrase of the case law which, it is submitted, captures the essence of both
the case law and the statutory requirements.

57 Dunn v Burtensha2010] QLAC 5, [47];BHP Billiton Mitsui Coal Pty Ltd v Isdale & OfR015] QSC 107

(Philip McMurdo J)

58See, e.gDrake v Minister for Immigration and Ethnic Affaifs979)24 ALR 577, at 589Drakewas concerned

with merits review proceedings, but the same test has been said to apply to first instance rdekisisnsee
Bushell v Repatriation Commisgi¢1992) 175 CLR 408, at 425 per Brennan J.

59 Section 8(2) of the MRA provides that coal is property of the Crown.
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76.

77.

78.

79.

the grant of the mining lea$&His Honour stated that, to justify a recommendation that

a mining |l ease be granted, t here must be
warrant an affirmative conclusion on the substance of the applicatatstie
recommendati ons! should be made. 0

In Armstrongv Brown[2004] 2 Qd. R. 345 at 348 [15WcMurdo J (with whom
McPherson and Jerrard JJA agreed) observedSihatair still has application under

the MRA and that a recommendation should not be faadbe grant of a mining lease

under t he thMRiAcunistantds e/arantthat recommendation, having regard

to thepurposes or whi ch the Crown should give a r

In Queensland Conservation Council Inc v Xstrata Coal QuerdsRty Ltd[2007]

QCA 338; 155 LGERA 322 at[53], McMurdo P (with whom Holmes JA and
Mackenzie J agreedmphasisedhat, irrespective of the content of any particular
objection, the task of the Court, under both the EPA and the MRA, was to consider all
relevant matters and to decide what recommendation it should make to the Ministers.
In doing so, her Honour referred to b&imclair and Armstrong®?

Therequiremenbf the Land Court to be positively satisfied that the mine will produce

a net benefit takingll relevant criteria into account is consistent with the approach to

mining legislation in NSW where the Land and Environmental Court and Court of
Appeal have recently stated that the final task of a court in a merits appeal against
approvalofamineafer f act finding and assigning we
balance the matters to determine whether the preferable decision is to approve or

di sapprove of t he c%nmesserice) this requites tleeftrialicdure P r o
fito balancehe public interest in approving or disapproving the project, having regard

to the competing economic and other benefits and the potential negative impacts the
project woul d.*mhisis¢he findl task in geciding & mirdng application
following a decisiormaking process involving the resolution of a polycentric problem.

That is, the decisiema ki ng process requires At he ¢
bal ancing of the environmental, soci al ar
circumstance where a range of interests are affected, and there are complex and
interdependent issues involving a complex network of relationships with interacting
points of influencé?

It is submittedthat the reasoning of the NSW Land and Environment Court and the
NSW Court of Appeal in explaining the polycentric nature of decisions to approve a
mine is applicable to the questions of proof and satisfaction arising under the
Queensland legislation. It is also submitted that the final question to be asked by a trial
court in a merits hearing against approval of a mine in NSW is, not surprisingly, very

80 Sinclair v Mining Warden at Maryborough975) 132 CLR 473 at 481.

61 Sinclair v Mining Warden at Maryborough975) 132 CLR 473 at 481.

52 QCC v Xstrata Coal Queensland Pty [8007] QCA 338155 LGERA 322 af53].

63 Bulga MilbrodaleProgress Association Inc v Minister for Planning and Infrastrucf2@13] NSWLEC 48
(2013) 194 LGERA 347 at [347] (Preston Capproved inWarkworth Mining Ltd v Bulga Milbrodale Progress
Association In¢2014] NSWCA 105 (2014)307 ALR 262 at [172]Bathurst CJ, Bazley P and Tobias AJA).
64 Warkworth Mining Ltd v Bulga Milbrodale Progress Association [2@14] NSWCA 10% (2014)307 ALR
262 at [172] Bathurst CJ, Beazley P and Tobias AJA).

65 Bulga MilbrodaleProgress Association Inc v Minister for Planning and Infrastruc{2@13] NSWLEC 48
(2013) 19 LGERA 347 at [31] and [347] (Preston Capproved inWarkworth Mining Ltd v Bulga Milbrodale
Progress Association Inf2014] NSWCA 105 (2014) 307 ALR 262 at [147]152] and [172] Bathurst CJ,
Beazley P and Tobias AJA).
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similar to the nature of an objections hearing in the Land Court under the EPA and
MRA.

80. The need for affirmative satisfaction is particularly great in making a reconatemnd
under the EPA consideririge object of the EPA stated in3sand the duty of the Land
Courtstatedin§ t o exercise its powers wunder tha
the object of [the] Acto. | t owdevelopmenh ot be
where the Land Court could not positively conclude that the development would be
ecologically sustainable and in the public interest.

81. The need for adequate information is also particularly important under the EPA given
the prominence of ESID the object of the Act as stated i8,sand the duty of the Land
Court stated in 5. In Gray v Minister for Planning2006] NSWLEC 720{2006) 152
LGERA 258 at [118], Pain J of the NSW Land and Environment Court observed:

The key purpose of environmahassessment is to provide information about the impact of

a particular activity on the environment to a decision maker to enable him or her to make an

informed decision based on adequate information about the environmental consequences of

a particular évelopment. This is important in the context of enabling decisions about
environmental impact to take ifto account the v

82. Inthat case, her Honour found that the absence of information regarding the impacts of
a proposed coal miren climate change meant that it was not possible for the decision
maker to have taken into account the ESD principles.

83. It is submitted that, given the uncertainty regarding the impatte mineon
groundwatemand potential to offset the Bladkroatedfinch, it was not appropriate for
the Court to address this matter through conditions. The power to impose conditions
serves as an aid to good decision making. However, the imposition of conditions by
itself is not a substitute for a decision made on #&sbof reliable information. The
purpose of conditions on a permit is to avoid or manage impacts once they have been
identified. This requires the Court to have suitable confidence that it knows what the
impacts of granting approval will be.

The role andlimits of conditions

84. Conditions fill an important role under both the EPA and MRA in managing the harm
caused by an activity for which an environmental authority or mining lease is granted,;
however, conditions have important limits.

85. There are two issues irlation to conditions:

@ The first is the scope of the Courtods
relation to groundwater.

(b) The second is the appropriateness of imposing conditions in situations where there
is inadequate information available.

66 See als@entley v BGP Properties Pty L(H006) 145 LGERA 234, [6T]70] per Preston CJ.
57 Gray v Minister for Planning2006] NSWLEC 720(2006) 152 LGERA 258, [126] and [135].
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TheCour t 60 s repoommendonditions in relation to groundwater

86.

87.

88.

89.

90.

The Court has considered previously whether it mommendconditions on the
mining lease othe environmental authority which might otherwise be contained in a
water licence issued unddretWater Act2000 (Qld) separately to the applications
currently before the Court.

In Xstratg the Court held that it could neecommendconditions relating to the
diversion or appropriation of water on a mining lease or an environmental auffority.
TheCourt reached this conclusion on the basis of s 235(3) of the MRA, which provides:

Where any Act provides that water may be diverted or appropriated only under authority
granted under that Act, the holder of a mining lease shall not divert or appropatate w
unless the holder holds that authority.

In Xstratg the Court held that, because a further approval was required unti¢atere

Act, the diversion or appropriation of water were not matters authorised under either the
mining lease or the environmehtuthority and, hence, no conditions in relation to
those matters could wecommende&®

The First Respondesubmits that, contrary to the decisionXstratg the Court may
recommend conditions benposel relating to groundwater on a mining lease or an
environmental authority. This is based on two premises:

(@) First, that the Court has a broad power, under both the MRA and the EPA, to
recommendconditions that fairly and reasonably relate to development being
approved; and

(b) Second, the fact that a furthgrpaoval is required before an action is taken does
not prevent the powers conferred on the Court under the MRA and EPA from
beingexercised.

The Court has a broad power recommendconditions on a mining leas&ection
269(3) of the MRA confers on the Court the power to recommend approval of a mining
lease subject to conditions which fitconsiders ap r o p r Although dhe phrase
ficonsiders appropriadéas not been the subject of significant judicial consideraA?

in substance, it is equivalent to impose such conditions as a demiala@rfithinks fito.

That phrase has been considered on many occdsi@sh a power is not absolute, as

it must be exercised for the purposes for which it is conferred, but, within that, it is very
broad’? As Gillard J observed iRrotean (Holdings) Ltd v Environmental Protection
Authority, such a test provides limited pt@aal assistance in determining whether a
particular condition is within powé®. In that case, his Honour consider the more useful
test was that advocated by Lord Denningyx Granite Cd_td v Ministry of Housing

and Local Governmentwhich asks whethethe condition imposedifairly and

68 Xstratacase[2012] QLC 013; (2012) 33 QLCR 79 g05]i [215].

69 Xstratacase[2012] QLC 013; (2012) 33 QLCR 79 g05]i [215].

°The Appellants v Council of the Law Society of the ACT and the Legal Pract[@oidi] ACTSC 133, [77].
"1 See, e.g.Shrimpton v The Commonwea(t945) 69 CLR 613, at 61620.

2 Shrimpton v Th€ommonwealtl{1945) 69 CLR 613, at 61620.

73[1977] VR 51, at 59.
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91.

92.

93.

94.

reasonably relatégo the proposed developméft.If it did, then the condition was
within power.

The Court has a similarly broad power under the EP#e power torecommend
conditions under the EPA depends on whethdra#t environmental authoyithas been
issued for a projectWhere, as here, a draft environmental authority has been issued, the
Court may recommend approval either subject to any draft conditions contained in the
environmental authority or subjectfistated conditiond’> The only express constraint

on t hi s Co uecommencgnditions is that the conditions stated must not
contradict those imposed by the Coordinganeral’® In the absence of any further
limitations on the kind of conditions @h might be imposedlhe First Respondent
submits that a broad approach should be taken to the powesraimmendonditions.

Such an approach is consistent with the text of the EPA and more likely to promote the
purposes of the Act than a narrow conacapti

In light of the abovethe First Respondeiits posi ti on i s that the

to recommendonditions on a mining lease or environmental authority provided those
conditionsfifairly and reasonably relaido what is being authorised by thelevant
instrument.

The requirement to obtain an approval undeMtaer Actdoes not exclude theourt
recommendingconditions relating to groundwater take as part of other approvals
processes:

(@ The Cour t 6 Xstrataappsacsmoibepgemisead on the view that, because
the taking of groundwater specifically requires authorisation undét/gter Act
in order to be lawful, then the taking of groundwater is not authorised under either
a mining lease or an environmental anrity.

(b) The First Respondeméspectfully disagrees with this view. It submits that the
better view is that the EPA, the MRA and iWater Actform a series ofimultiple
control®, all of which must be complied with in order for the taking of
groundwaterd lawfully occur. Such controls operate in parallel, rather than to
the exclusion of one another.

The concept offimultiple control® has been endorsed by the Privy Council, in
Associated Minerals Consolidated Ltd v Wyong Shire Cqdhaiid the High Couiin

South Australia v Tannéf In Wyong the Privy Council considered whether planning
permission was required for mining where a mining lease had been granted under the
Mining Act 1906(NSW). Their Lordships concluded that planning permission was
required:

Both Acts apply, or are capable of being applied, with complete generality to land in
the State of New South Wales. Can they, in relation to a given piece of land, coexist?

74[1958] 1 QB 554, at 572.

SEPA,s 222(1)(b).

SEPA, s 222(2)(b).

77[1974] 2 NSWLR 681.Wyongwas recently referred to with approval by Crennan, Kiefel and Bell JJ in the
decision ofCommissioner of Police (NSW) v Eai@®13) 252 CLR 1 at 189, [45}{46], regarding the need to
construe the legislative intent when determining the relationship between two statutes.

78(1989) 166 CLR 161.
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In their Lordships' opinion they clearly can, and do. The Acts have diffenepoges,
each of which is capable of being fulfilléd.

95.  Similarly, in Tanner the High Court rejected an argument that a prohibition on zoos
contained in regulations under téaterworks Ac1932 (SA)was inconsistent with the
provisions of thé’lanning Actl982 (SA) which, it was said, provided a complete code
for development. In rejecting this argument, the High Court accepted a submission by
the AttorneyGeneral for South Australia that

Both pieces of legislation can stand together and operate cwelyaffhey can do
this because each Act has a distinct purpose, different from theother.

96. Here, as inWyongand Tanner each of the EPA, the MRA and théater Acthas a
separate and distinct purpose and those Acts can and should be treated as operating
cumulatively. No single Act has precedence over the other two. Rather, it is necessary
to obtain permission under each of those Acts in order to lawfully condanatgn
operations which involve the diversion or appropriation of water.

97. Understood in this light, s 235(3) of the MRA does no more than confirm what would
otherwise be true: namely, that the mere conferral of a mining lease does not, without
more, authasing the taking of groundwater for which permission is required under the
Water Act

98. It follows that s 235(3) does not operate to exclude the taking of groundwater from
consideration under the EPA and MRA. By extension, if taking of groundwater is a
relevant consideration under those Acts, then the powerctmmmencdconditions on
instruments under those Acts extends to a powesdommendonditions in relation
to the taking of groundwater.

The appropriateness of imposing conditions

99. Leaving aside the issue of power, however, tihésFirst Respondeiits posi ti on tt
purpose of conditions on a permit is to avoid or manage impacts once they have been
identified.

100. This requires the Court to have some confidence that it knows tiampacts of
granting approval will be and, further, to have confidence that the conditions unpose
will be able to manage those impacts. In all the circumstances of this case, the Court
cannot havehtat confdence. To try to manage impatts fundameatal components of
the mining operation such as interference with groundwatkout knowing what they
are would violate théprinciple of finalityd endorsed by the Court of AppealNtBain
v Clifton Shire Councff* as it would potentially result in thapproval of something
quite different from what was originally considered.

101. Accordingly, rather than seek to regulate unknown impacts through stringent
conditions, it is appropriate to simplgcommendefusal of the applications.

102. These propositions are msistent withrecent academic artofessional commentary
and analysis of groundwater conditions imposed in Australia purporting to apply

7°[1974] 2 NSWLR 686, 686.
80(1989) 166 CLR 161at 170.
8111995] 2 Qd R 493. See also cases cited there at gp996
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103.

104.

fadapti ve man a ¢%indedng Specificrcritinismi o thee BPBC Act
conditions imposed on the Kevins Carr@oal Mine in the Galilee Basff. This
analysis indicates that:

(@) fGood adaptive management requires thorough -adt EIA in order to
determine ecosystem baselines, identify uncertainties and make informed
decisions on planning andanagement. It alseequires transparency in both its

upfront design a¥%d its i mplementation.

(

(b) AAdapti ve management should not be use:

management decisions and upfront EIA to opaquegmstoval processes. Good
adaptive management regesrthorough froneénd EIA and transparency in both

its upfront desigf® and its implementat:i

(o AWIi thout substantive | imits to guide
become nothing more than mere process that fails to deliver substantive
environm&it al o0&t comes. 0

d APrior to the grant of a project appr
of the management problem and baseline conditions, and an effective numerical
model to predict the impacts of the project and identify areas ofturecér %t y . 0

This academic and professional analysisphasise the need to set substantive limits
and triggers in the conditions of approval when using adaptive management, something
that is conspicuously absent from the conditions imposed on the Carmiclah&liGe.

These points are consistent with many of the criticismas-irst Respondemakes of
the conditions ofproposedapproval for the Carmichael Coal Mine relating to
groundwaterthe Black-throated Finch anthe Waxy CabbagePalm. These matters are
addressed in more detaiglow.

Relevance of general government support for coal industry

105.

The Court ought not to accept the policy argument advancetbebppplicant The

Ap p | i coatentiod Isere is that, because governments, State and Federalitfavour
coal industry, the Court should not do anything to discourage investment in that
industry, such as making private companies bring to account emissions caused by
burning of the coal they sell, whether in Australia or overseas. This is apparent in Mr
St anf or d o6 s, with beferencest@atracentragreement between the Australian and
Indian governments to develop a strategic partnership in eribegy,

82 ee

a

ov

J, iTheory to practice: Adaptive management of
(2014) 31Environmental and Planning Law Jourr61-287.

8leeJandGardné&r, A A peek around Kevinds Cor ner Enviemnanat i ng
and Planning Law Journ&47-250.

84 ee,aboven 82, p 257.

85 Lee,aboven 82, p282

86 | ee and Gardnegboven 83, p 247.

87 Lee and Gardnegboven 83, p 247.
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Jon Stanford notes that from a public policy perspective, Australian governments
generally welcoméoreign investors?

106. This should be categorically rejected. As this Court has previously observed, the Court
is not afrubber stampand should not be viewed as such by any8ne.

107. It is unsurprising that governments may favour projects with the potentitlitcer
shortterm economic benefits to their constituents, but the function of this Court, under
both the EPA and the MRA, is to act independently, to provide a forum for the
ventilation of argument and the rigorous testing of evidence and, afteothatkée full
and frank repogto the EPA Administering Authority anthe Ministeradministering
the MRAregarding the likely impacts, positive and negative, of the proposals before it.

108. The importance of this function, and proper approach to it, was resagby Barwick
CJ, with whom Murphy J agreed, Binclair v Maryborough Mining WardenHis
Honour said:

Itis to my mind very important that hearing of an application and of objections thereto
by a mining warden take place according to law. The pumpfosatifying the making

of the applications, indicating the time for objections and of the date of hearing, is to
afford the applicant on the one hand an opportunity to justify in a public hearing the
grant of a mining lease, both in point of area anadhipof term, and also to give the
public an opportunity of opposition supported by evidence to the grant of a mining
lease. | cannot accept the proposition that the hearing of the application and of the
objections is®a mere formalityé

109. In particular, the Gurt serves a unique function in the assessmeahteanvironmental
authorityand mining lease applications by providing for the public testing of evidence.
While the Carmichael Coal Mineasapprowed bythe Commonwealth Minister under
the EPBC Act andhe Queensind CoordinateGeneral has recommended approval
the reality is that tis approvaland supporivas provided with little opportunity for
concernedparties to challenge thmerits ofassertions made kihe Applicant The
importance of this testgnis underlined by the fact thiiie Applicanthas made a number
of significant concessions regarding its evidence that might well have been material to
those earlier decisions, but were only exposed through this process.

110. Ultimately, this Court has to disarge the vital functions conferred on it by statiNe.
policy of general government support for the coal industrytira®ffect of changing
the legislative regime to be applied by this Court and this Court should not shy away
from fully and vigorouslyexamining the evidence simply because of a perception of
what O0Governmentso6 want.

Consideration of the mineds contribution to

111. The consideration of climate change impacts has been a vexed issue in past decisions
of the Court and for this reas will be addressed as a final topic in relation to the legal
tests to be applied by the Court.

88 Exhibit 36; JRO07 (Energy Markets & Financial Analysis Joint Experts Report) softlfage
89 Hancock Coal Pty Ltd v Kelly & Of2013] QLC 9 at [4].
90(1975) 132 CLR 473, at 481.
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Relevanceof climate changdo statutory criteria to be considered by the Court

112. The Court held in thé\lpha case, based on the reasoningXstratg that scope 3
emissions from the mine were relevant to the consideration of the public interest in
s269(4)(k) of the MRA and therefore within the jurisdiction of the Court to consider on
this basis but not otherwisé.

113. The First Respondesubmits thathe contibution that the mine will make to climate
change through direct emissions of greenhouse gases during the mining process and
indirectly from the transport and use of the coal from the minesteeant to consider
under other mandatory considerations ia lioth the EPA and MRA. In géaular.

(a) Intergenerational equity: PainJ held in Gray v Minister for Planning2006]
NSWLEC 720; (2006152 LGERA 25&t [122] that an important consideration in
intergenerational equity must be the assessment of cumulative impacts of an
activity with others. Her Honour found at [126] that failing to take into account the
major component of greenhouse gases generatedarcoal mine by the burning
of the coal from the mine (scope 3 emissions) contravened the concept of
intergenerational equity.

(b) Character, resilience and values of the receiving environmenihe character
and exceptional values of the Great Barrier ReefltMderitage Area, and its very
low resilience to further emissions of greenhouse gases from the combustion of
fossil fuels such as cdalare also matters requiring careful consideration in
approving a major new source of such emissions.

~

(c) Environmental values As noted above, at2()] , At he environme
Aenvironment &dnd Yvobthe ERAsinclude:n s s

(i) the concentration of COn the atmosphere and its associated greenhouse
effect; and

(i) the climate.

(d) Environmental harm: As noted above, aRp], an act that adversely effects the
concentrdon of CQ in the atmosphere or the climate constitutes environmental
harm.

(e) Public interest under EPA The statutory context of
the EPA suggests it must be construed to allow and require consideration of all of
the effects oftie mine on the environment, both positive and negative, including
the scope 3 emissions from the transport and burning of the coal from it.

() Environmental harm: The centrality of the consideration of environmental harm
to the assessment of the mine underBRA was discussed above4[[47]. The
environmental harm likely to be caused by the greenhouse gases produced by the
mining, transport and use of the coal obtained from the mine is clearly harm which
i s a fndirteoctr eosrulitndoifr etche mini nddaodicti vi f

91 Alphacase[2014] QLC 12 at [218] and [232], citing, at [218], the reasoning indsteatacase[2012] QLC
013;(2012) 22 QLCR 7%t [576].
92 Exhibit 12; OL014 (Prof. Hoeglbu | dber gés Cl i mate Change & GBR Expert

28



114.

the EPA. It follows, therefore, that the fact that a decision to approve an
environment al authority for the mine wo
requires the Court to consider the adnition that the mine would make to climate

change due to scope 1, 2 and 3 emissions from the mining, transport and use of the
coal from the mine.

(g) Any adverse environmental impact caused by the mina&hile the Court held
in Xstratathat the consideratiomnder s269(4)(j) did not include the contribution
that the burning of coal from the mine makes to climate chahgeglevance of
these matters unde269(4)(j) is considered further below, commencindla#§|.

(h) AnygoodreasonThe general requirement to consi
has been shown to refuse a mining lease und26%4)(l) is a very wide
considerationas discussed above &2]. It is within the scope of the MRA to
consider the contribution the mine makes to climate change through the burning of
the coal from it.

In particularthe Fist Responders u b mi t s t hat the Courtds ju
application for an environmental authority for the mine under the EPA includes the
jurisdiction to consider the scope 3 emissions as direct and indirect harm caused by the
transport and trning of the coal produced from the minghe First Respondent

submits, with respect, that the Court was wrong to conclude otherwisgrata®

Reasoning in the Xstrata and Alpha cases

115.

116.

117.

TheFirst Respondenespectfullysubmits that the Court erred Xstrataby excluding

the impacts of the transport and burning of the coal from the mine from the matters that
fell within fany adverse environment al [
$269(4)(j) of the MRA%*

The First Respondesubmist h at Vesaepnviramental impact caused by those
operationso, in greenhouse gas ter ms, IS
greenhouse gases emitted by activities such as driving vehicles on the mine site or using
electricity to power mine site activitylt is submitted that the statutory context of
paragraph 269((4) (j) requires a construct
caused by those operationso t%hBecausethe!l udes
operations are for the purpose of winncwpl for sale and export for ultimate use in

power generation, impacts of those operations include the winning of the coal (to which

the operations are directed) and the impacts of transporting and using that coal. The
emissions from the transport and baghof the coal are inevitable consequences of the

mining of it.

Al mpacto is not defin
o] 2 (4 ]

| ed in the MRA. The o
f paragraph 69 ) (] ) A

of t he MR A , i s i i

93 Xstratacase[2012] QLC 013;(2012) 22 QL®R 79at [597}1[603].

94 Xstratacase[2012] QLC 013;(2012) 22 QLCR 7%t [530].

% As stated irEnvironmental Defence Society Inc v South Pacific Aluminium Ltd (IN©8)] 1 NZLR 531 at

534, the mine must not be divorced from other activities (in this case the sale and intended use of the coal from

t he

mi n e ) couldhgeve it indusstliab nmeaning and with which it clearly would be inextricably involvid

Howeve, in New Zealand amendments to fesource Management AQ91 (NZ) mean that the contribution a
coal mine will make to climate change is not relevant in assessing it under that Adtese€oast ENT Inc v
Buller Coal Ltd[2014] 1 NZLR 32.
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concept, ideology, etc]*®6The question for the Court posed by the paragraph becomes
Awhet her there wild.l be any adverse envirc
mining operations conducted pursuant to t

118. While the Court took a contrary approachXstrata®’t he meaning of @i m
considered specifically in the context of environmental impact assessmdmtister
for the Environment and Heritage v Queensland Conservation Coun¢R®og) 139
FCR 24at [53}[57] (the Nathan Dam Casg The Full Court of the Federal Court held
in relation to the meani ng 7%0ftheEnkirenmert r a s e
Protection and Biodiversity Conservation A&99 (Cth) EPBC Act) that impacin its
ordinary meaning can readilyinclutleh e fii ndi rect 0 consequence
include the results of acts done by persons other than the principal actor. Impact is not
confined to direct physical effects of the action. It includes effects which are sufficiently
close to the action tallow it to be said, without straining the language, that they are, or
would be, the consequences of the action on the protected Patter.

119. IntheNathanDam Case, the fAactionodo being consid
inter alia, the growing of cottoim areas not previously able to be used for agriculture
through using water stored by the dam. The impacts whicNlitnster had excluded
from his consideration were potential impacts of the run off from cotton farms on the
Great Barrier Reef hundreds kifometres downstream. The effect of the decision, at
first instance and confirmed on appeal, was that those indirect, downstream impacts on
the Reef were impacts of the action for the purpose of the EPBC Act.

120. While there are differences in the preciemts of the relevant statutes, the reasoning in
the Nathan Dam Case is applicable to the present construction question. The
construction of a dam is, essentially, a physical activity whose direct impacts on the
environment are localised and, relativelgstricted. The dam, like a coal mine,
produces a product intended for use elsewhere. That product, by being available for
use, makes possible activities for which it would not, otherwise, be used. These
activities are, in each case, contemplated byptmponent of the action. These
subsequent activities have, potentially, broader and more far reaching effects. That is,
if the coal stays in the ground (the operations do not occur), it cannot be used for power
generation. Similarly, if the water is nstored, it cannot be used for cotton growing.

In both cases, the subsequent (facilitated) activities involve the actions of other people

but without breaking, as a matter of ordinary usage, the causal relationship between the
original physical activitiesand the effects of the subsequent activities. In both cases,

Ai mpacto is used in the phrase being cons
providing for environmental impact assessment and, in both cases, decisions may be
made (or recommendethat the proposal be approved, approved with conditions, or

not approved. The analogy between the provision in Nathan Dam and
paragrapt269(4)(j) is very close, in our submission.

121. In Xstratg the Court distinguished bdrausedfeci si ¢
the differences in the definitions of t

9% The Macquge Concise DictionaryfRevised 3' ed, The Macquarie Library, 1999)564. This definition was
accepted ithe Xstratacase/2012] QLC 013;(2012) 22 QLCR 7%t [533].

97 Xstratacaseg[2012] QLC 013;(2012) 22 QLCR 7@t [535}[549].

%8 Nathan Dam Casf004) 139 FCR 24t [53].
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foperati ons0®Thien Qohuer tMRWA]l.do t hat t he word
the activities of mi ning and extracting
constrained:® It is submitted that this reasoning is erroneous as the key term in both
pieces of | egislation is Ai mpacto, which
the action or operatiolf! The transport and burning of the coal from the minenis a
indirectimpact of the mine under both the EPBC Act and the MRA.

122. In Xstratg the Court did not refer to NSW and Victorian cases that relied upon the
Nathan Dam Case in support of findings under legislation in those States that the
emissions of the burngnof coal in a power station must be considered when assessing
a proposed coal min€? The Court did refer tdVildlife Preservation Society of
Queensland Proserpine/Whitsunday Branch Inc v Minister for the Environment and
Heritage[2006] FCA 736; (2006232ALR 510 as supporting its conclusions to exclude
scope 3 emissions from considerattfhit is again submitted thahe Court erred in
relying on that decision. In that case, Dowddtiund that the decisiemaker under the
EPBC Act had correctly considered the greenhouse gas emissions from the mining,
transport and use of coal (scope 1, 2 and 3 emissions) from tivmic@s in deciding
that the mines were not controlled actions und@&b f the EPBC Act. However,
Dowsett J doubted, iobiter dicta, the need to consider greenhouse gas emissions from
the use of coal from coal mines under the principles in the Nathan@ese It is
submitted that thabbiter dictareasoning was erroneous as the reasoning of the Full
Court regarding the downstream impacts of using water from a dam was directly
analogous to the downstream impacts of burning of coal from a coal mine.

123. The construction that indirect, oBite impacts of a mine must be considered is also
supported by the ug684)@ bfthd BIRAyaé a determinep@r a g r ¢
pronoun to qualify fiadverse environment al
i tere willbeanya dver se environment2694)(piédnalogdus € 0 1 n
to the express r alpudivreeg men te ftf @ cas@nostiied e ra niy «
EPBC Act. It is submitted that the legislature has acknowledged that impabes of t
mining operation may be many and varied, direct and indi?e&ead in context and
in Iight of the objects of the Act, fAanyo
small0®

99 Xstratacase[2012] QLC 013;(2012) 22 QLCR 7%t [548].

100 Xstratacaseg[2012] QLC 013;(2012) 22 QLCR 7%t [548].

101 As accepted in th¥stratacase[2012] QLC 013;(2012) 22 QLCR 7%t [533].

102 Gray v Minister for Planning2006] NSWLEC 720; (2006152 LGERA 258 particularly at [98]100]
(PainJ); Australian Conservation Foundation v Minister for Planni2§04] VCAT 2029; (2004140 LGERA
100, particularly [42]47] (Morris J). This approach has also been adopted intited)States under tidational
Environmental Protection Act 1989JS): High Country Conservation Advocates & Ors v United States Forestry
Service & Org2014)No. 13¢cv-01723, USDC Coloradd6/27/2014 Jackson J)A different approach is taken

in New Zedand due to specific amendments to Besource Management Ak991 (NZ): seaVest Coast ENT
Inc v Buller Coal Ltd2014] 1 NZLR 32.

103 Xstratacaseg[2012] QLC 013;(2012) 22 QLCR 7%t [538}[542] and [559].

104wvildlife Preservation Society of Queensld@rdserpine/Whitsunday Branch Inc v Minister for the Environment
and Heritagg2006] FCA 736; (2006232 ALR 510 at [72].

105 5ee generallyRarramatta City Council v Hal€1982) 47 LGRA 319 at 342 per Moffitt P.

6 Any o i s dEné Macguarie ConogsDidtienary(Revised 3 ed, The Macquarie Library, 1999),
p4 3, aayddeteriiner/ 1. one, a, an, or (with plural noun) some, whatever or whichever it mafyyiwer
have any witnesses, produce thé@mnin whatever quantity or number, great or smhfive you any butter3.
every:any schoolchild would know that. (with a negative) none at ab. a great or unlimited (amountny
number of thingg pronoun6. (construed as singul@any person; anybody, ardnstrued as plurdlany persons:
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124. In the context of a coal mine, producing coal for electricity produatidirinevitably
result in the emission of significant amounts of greenhouse gasesthe coal is burnt.
There is no suggestion on the evidence before the Court that any other result is
contemplated or likely. The Applicant and draft conditions of theirenmental
authority do not propose to limit such emissions in any way and none of the experts
suggested a different result was likelin such circumstancest h e ARadvers
environmental i mp ac tregquiredfto bé¢ doresidened bR&8MY)) oper a
of the MRA includes the contributiaof those greenhouse gases to climate chasge
result of the downstream activities of transporting and using the coal which has been
won by the mining activities.

125. Such an approach is entirely consistent with tlemal approach of considering
environmental impacts in legislation that provides for an environmental impact
statement (EIS) to be prepared, as was provided here through the EIS process in the
SDPWOAfor assessing the applications under the MRA and EPA gwctical tool
for decisionmaking, environmental impact assessment (of which the main type is an
EIS) need not be perfect or cover every topic, but it is well recognised that it must at
least attempt to broadly alert the decisioaker and members dfe public to the true
effect of the activity and the consequences to the community inherent in the carrying
out or not carrying out of the activit§’

126. Obviously there must be a real and sufficient link between the less direct effects likely
to flow from the mine if they are to be regarded as relevant. But it is unlikely that it
could be Parliamentdés intention that, i n
impacts are limited to skspecific and direct impacts of the mining operation in
isolation. Assessment of the adverse impacts of the mine should not be artificially
separated from activities that give the mine commercial meaning and with which it is
inextricably involved.®® The transport and burning of the coal from the mine are such
activities gven that the production and sale of the coal is the commercial purpose of the
mine.

Consideration of harm caused by others if the mine does not proceed

127. The Court held in thé\lpha case, based on the reasoningXstratg that scope 3
emissions from the mine were relevant to the consideration of the public interest in
s269(4)(k) of the MRA and therefore within the jurisdiction of the Court to consider on
this basisbut not otherwisé®®

128. The Court in both thXstratacase andhe Alphacase excluded or gave zero weight to
the environmental harm that would be caused by the transport and use of the coal
produced by the mining activities that would be authorised by the environmental
authority the subject of the objections deaisio part on the basis of evidence before

he does better than any before hiomknown to any7.any si ngl e one or any oneds;
qguantity or number:  h a v einadverb8aimayny degree; to any extent; at @l you feel any betterwill this

route take any longer?

107 Prineas v Forestry Commission of N$1983) 49 LGRA 402, 417 per Cripps J.

108 Adopting similar reasoning @nvironmental Defence Society Inc v South Pacific Aluminium Ltd (N©8)]

1 NZLR 531 at 534 (Woodhouse P, Cooke, Richardson and McMullen JJ).

109 Alphacase[2014] QLC 12 at [218] and [232], citing, at [218], the reasoning inXisteatacase[2012] QLC

013;(2012) 22 QLCR 7%t [576].
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the Court on both occasions that other coal mining operations would cause equivalent

harm110

129. The factual evidence is quite different in this case, but sticking to theigsubmitted,
with respect, such evideaand the conclusions drawn from such evidence of equivalent
harm are irrelevant matters that ought not to have been considered by the Land Court or
given any weight. Inter alia, by considering and giving weight to those matters, the Land
Court, in the Xstata case and theAlpha case, removed from consideration the
environmental harm caused by the mining activities that would be approved and made
lawful by the grant of the environmental authority, a matter that the Land Court was
bound to consider by the mdined effect of s&4, 190, 191 and 493A of the EPA.

130. In addition, by considering and giving weight to the impacts that would arise from
notional other mining activities, the Court Xstrata case and theAlpha cases
misdirected itself in that the objeati® decision required the court to assess the likely
environmental harm of the mine the subject of the application and not the likely impacts
that might be caused by other activities.

131. This appears, in many respects, to be the central consideratidnetivahe Court away
from considering those impacts, so exhaustively expressed4na the EPA, and,
necessarily, matters to be considered when the statutory scheme is considered and
applied. The attraction of t heausatiomadr 6s a
environmental harm is considered in the abstract, in neglect of the principliiauz
Australia Insurance Ltd v GSF Australia Pty (RD05) 221 CLR 568Allianz) and in
neglect of the statutory scheme. It is no doubt attractive, in theeatysoassumehat,
Gf | dondét do it,8 someone el se might do s

A

132. Thenoti on that a certain personds unl awfu
should be ignored because some other actor in the market may cause similay &arm
best, unconventionalNo other unlawful actor could argue that the impact of her actions
should be ignored because another actor noighvill have stepped in to cause the same
harm.

133. There is an issue of general importance that arises here, navhetyer liability for a
positive contribution to harm can be avoided on the basis of a party establishing that if
the party did not act, someone else would cause equivalent harm in circumstances where
the harm is not negligible and the party is one of ynantributors to the harm (put
simply, the defence is, #fAl should not be
someone else willodo)?

134. In relation to this issue, Professor Stapleton recently considered the principles of
causation in the USAhe UK and Australiaand issues for which liability may be
attributed fora positive contribution, albeit unnecessary, to the relevant step in the
mechanism by which an indivisible injury occurféd She discussed the following
example:

110 Xstratacasg2012] QLC 013(2012) 22 QLCR 7@t [599]; andAlphacasg2014] QLC 12 at [221]232] and
[248].

H'stapleton J, fi U(B013) d293he dawy Quarterly RevievB9. See alsoEdelman J,
AfUnnecessary c dussaian Lawdodrnap0B0.15) 89
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Suppose:

A, B and G acting independently but simultaneously, each negligently lean on

Paul 6s car, which is parked at a |l ookout at t
force results in the car rolling over a diminutive curbstone and plummeting down

the mountain to its destction. The force exerted by the push of any one actor

would have been insufficient to propel Paul 6:
combined force of any two of them is sufficient. No individual was necessary for

the destruction of the car, yet it seerfaugible that the law would want to identify

their role.

If the law required a factor to satisfy the Hat test before it would be recognised as
a factual Afcauseod, the striking result would be
what happened and byhat agency, the law would not identify any of these three
individuals as a fAcdWdseodo of the carodos destructi

135. Professor Stapleton continued with another example regarding pollution:

Another area in which unnecessary factors are important is pollutiosideorhis
scenario:

A number of factories each independently and in breach of duty discharge oil into
a bay. Under a regulatory standard, fishing in the bay is forbidden if the
concentration of oil is greater than a particular level. By the time thetipollis
detected the concentration far exceeds this level. The ban is triggered and results
in grave economic injury to local commercial fishermen. Suppose the discharge
from no one factory would alone have been sufficient to result in the regulatory
threhold being exceeded and that, given the other contributions, no one
contribution was necessary for the threshold to be reached.

Again if we require a factor to be necessary for an outcome before we are prepared to

recogni se it as festaikingaituafion of knewing exadtlydvhadt ave t h

happened and by what agency but the law would not identify any of the polluters as

a Acaused of the econrtdbmic injury to the fisherm

136. Professor Stapleton concluded, relevantly:

€ i n cases wlstepirthetinjuousrmedhamignais known to involve a

threshold the only causal question should be whether or not, on the evidence, the

factor made the alleged positive contribution to that mechanism. Often this question

can uncontroversially be answeradfe affirmative, as in all the earlier illustrations:

about the car being pushed off the mountain é a

It is important to note that the conclusion
reached in such cases even where tienef its positive contribution is disputed or
unknown. We can conclude, for example, that one of the car pushers in the first
illustration made a causal contribution to the
how much force he exerted. Similarly wan conclude, for example, that one of the
polluters made a causal contribution to the triggering of the ban without knowing the
volume of pollution it contributed. Such evidentiary gaps do not prevent the relation
being identiied as fAcausal 0.

137. Applying Pr of essor St apl etonods anal ysi s to t
particularly s14(2) and the object of the Act stated i # protect the environment
while allowing for ESD, it is submitted that under the EPA liability for a positive
contribution toharm cannot be avoided on the basis of a party establishing that if the
party did not act, someone else would cause equivalent harm in circumstances where

112 Stapleton, above 111, 43 (footnote omitted).
113 Stapleton, above 111, 44 (footnoteomitted).
114 Stapleton, above 111, 47 (footnote omitted).
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the harm is not negligible and the party is one of many contributors to the harm. The
language of 44 of the EPA that every kind of impact, big or little; long term or short

term; certain or potential; direct or indirect; caused solely or cumulatively, must be
considered embraces and reflects Profess
attaching ¢ a factor making a positive, though unnecessary, contribution to a harm.

138. To allow liability for a positive contribution to environmental harm to be avoided by
reference to the potential actions of others would defeat the object of the Act of
protecting he environment while allowing for ESD.

139. Given this st
I

ory context, the defence
because if t d

atut
donod o it, someone el se wi
140. This has the consequence that the Court must considssessing the application for
the environmental authority for the mine the contribution that the mining, transport and
burning of the coal from the mine will make to climate change, irrespective of the
actions of other mines.

141. Further, it is no defende the harm that the mine will cause to threatened speciels
as the Blackhroatedrincht o say that Athe species wil/l
ma k e s n o .Adaih thepositive camtdbution that the mine makes to the threats
to the speies must be considered without assuming an outcome in which the mine
makes no ultimate difference.

Relevance of NGER Act accounting framework and UNFCCC

142. TheApplicantcontendghat, because it is only required to account for its Scope 1 and
2 emissions under thlational Greenhouse and Energy Reporting 2807 (Cth)
(NGER Act) and because Australia is only required to report its national (Scope 1)
emissions under thdnited Ndions Framework Convention on Climate Chaid@®2
(UNFCCC), then this Court should not consider Scope 3 emissions embedded in coal
produced by the mine in assessing the mine under the EPA and MRA. Put another way,
the argument i s ftdrepert (Bcad8) geentlooise gas entdskiond a v e
in coal exports, therefore the Court does
submission ultimately depends on the proper construction of the EPA and the MRA.

143. Properly construed, neither the NGER Act nor the UNFCCC has the effect the Applicant
contends of excluding consideration of Scope 3 emissions from coal produced by a mine
when assessing applications under the EPA and MRA.

144. In relation to the UNFCCC:

(@) In construing the EPA and MRA, as far as the language permits it is appropriate
t o construe any ambiguity S0 as t o C
obligations, at least in those cases in which the legislation is enacted after, or in
contemplation of, entryinto, or ratification of the relevant international
instrument.®

115 Minister for Immigration and Ethnic Affairs v Te¢h995) 183 CLR 273, at 287. The First Respondent notes
for the Court that the UNFCCC (ATS 1994 [Rpwas signed by Australia on 4 June 199Xfieat by Australia
on 30 December 1992 and entered into force for Australia and generally on 21 MarciTi®%tibsequent
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(b) Subject to any contrary intention revealed by the domestic statute making an
international instrument part of domestic law, the ascertainment of the meaning
of, and obligations within, an ternational instrument that is made part of
domestic law is to be ascertained by giving primacy to the ordinary meaning of
the text of the international instrument, but also by considering the context,
objects and purposes of the instrumgéfit.

(c) The ultimateobjective of the UNFCCC, as stated in Article 2, is:

€ to achieve, in accordance with the relev
stabilization of greenhouse gas concentrations in the atmosphere at a level that would

prevent dangerous anthropogenic inteafee with the climate system. Such a level

should be achieved within a tirfieame sufficient to allow ecosystems to adapt

naturally to climate change, to ensure that food production is not threatened and to

enable economic development to proceed in asatle manner.

(d) As a party to the UNFCCC, Australia committed under ArdgtB)(f) to:

Take climate change considerations into account, to the extent feasible, in their
relevant social, economic and environmental policies and actions, and employ
appropride methods, for example impact assessments, formulated and determined
nationally, with a view to minimizing adverse effects on the economy, on public
health and on the quality of the environment, of projects or measures undertaken by
them to mitigate or apt to climate change.

(e) As a developed (Annex I) party to the UNFCCC, Australia committed under
Article 4(2)(a) to:

é adopt national policies and take correspo
climate change, by limiting its anthropogenic emissions oémreuse gases and
protecting and enhancing its greenhouse gas sinks and resét{oirs.

(H  Consistent with these provisions, there is nothing in the UNFCCC which, subject
to other international obligations, would prevent any nation from taking action to
addres<limate change, especially where that action consists merely of taking
climate change impacts into account in domestic decisiaking or protecting
greenhouse gas reservoirs such as large coal deposits;

(g) Indeed, given the ultimate objective of the UNFCG@aot merely to establish a
reporting regime, but to actually avoid dangerous climate change, it would be
inconsistent with thtobjectivef it preventedparties from taking steps to address
emissions from fossil fuels exported by it or protecting its rgnease gas
reservoirs such as large coal deposits.

reporting framework under th€yoto Protocol to the UNFCC(Kyoto Protocol) ([2008] ATS 2) was done in

Kyoto on 11December 1997 ansigned for Australia on 24 April 1998. It entered into force generally on 16

February 2005 but was not ratified by Australia until 12 December 2007 and entered into force for Australia on

11 March 2008. The MRA was assented to 25 October 1989 and the &Péssented to on 1 December 1994.

The First Respondent takes no issue as a consequence of these dates.

116 Applicant A v Minister for Immigration and Ethnic Affaif997) 190 CLR 225Applicant A) at 240 (per

Dawson J) and 25%6 (per McHugh J, with whoBrenna CJ and Gummow J agreed).

WFootnote omitted. fAReseResbervoisddméansdai nompbonéa?)
climate system where a greenhouse gas oOr a precursor
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145. The Applicant 6s s ubmpactdthed®@ERIiActo m etl laitd o@o u ro
consideration is erroneou3he normal situation is that State and Commonwealth
environmental laws operate concurreatiyl Commonwealth laws do not override State
laws other than in situations of Constitutional conffitt The environmental authority
and the mining lease are to be assessed under the EPA and MRA, respectively, not the
NGER Act. The EPA and MRA aretelevantly, concerned with the proper
environmental impact assessment of proposed mines. The consideration of the
greenhouse gas emissions from those mines arises only as an aspect of the overall
assessments under the EPA and MRA.

146. Itis clear that the Comamwealth Parliament did not intend the NGER Act to override
State environmental impact assessment and environmental approval laws such as the
MRA and EPA. The situation is analogousGdommercial Radio Coffs Harbour Ltd v
Fuller''® where State planning lawsere held to not be overridden by Commonwealth
laws requiring commercial radio stations to be licenced.

147. Section5 of the NGER Act expressly addresses the issue of inconsistency with State
laws and excludes any State legislation identified under the riegdd0d the Act that
provides, in substance, for carbon reportingbgstitutional corporation®\either the
EPA nor the MRA are identified under the regulations to the NGER Act. Further, neither
the EPA nor the MRA create a reporting framework for greasé gases. Instead, they
require assessment of the impacts, including the environmental impacts, of the relevant
proposal. Put simply, there is nothing in the NGER Act that would suggest any intention
to exclude Scope 3 emissions, if otherwise releviamt) consideration as part of the
operation of normal environment protection and project approval legislation such as the
EPA and MRA.

148. The reality is that the NGER Act and the UNFCCC simply have no bearing on the
operation of the EPA and the MRA. They dnected to different purposes.

149. The remainder of these submissions will apply the evidence presented in this case based
on the analysis of the statutory tests to be applied by the Court set out above.

118 See, e.g.Commercial Radi€offs Harbour Ltd v Fulle(1986) 161 CLR 47 at 569 per Wilson, Deane and
Dawson JJ.
119(1986) 161 CLR 47.
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GROUNDWATER

150.

151.

As in the Alphacase'?°in ageographically andeologically related arethe Applicant

does not properly understand the geology and hydrogeology of the region. For that
reasori as well as problems witks numerical modelingt he Appl i cant &s
groundwater impacts is tigally deficient. This is very significant for the potential
impacts on the exceptional ecological values of the Doongmabulla Springs.

The focus and key area of dispute in the groundwater evidence was on the potential
impact of the mine on groundwatenply to the Doongmabulla Springs Complex and,

to a lesser extent, the Carmichael River. Given this focus, it is important to place the

potential impacts on the Doongmabulla Springs at the forefront of consideration of the

groundwater evidence.

Exceptional ecological value othe Doongmabulla Springs

Springs ecology

152.

153.

154.

155.

The Doongmabulla Springs Complégongmabulla Springg is comprised of:

(a) Joshua spring;
(b) the Moses springs group; and
(c) Little Moses spring.

The Moses group is a very large group of springsBkidley noted in his evidence in
chief that there are in excess of 60 individual springs in the dféup.

The importancef the Springsn the otherwise dry landscape was perhaps captured best
in the photographs taken ByProf Webb during a helicopter flighn November 204
(Figures 14 and 16).

It is listedas aGreat Artesian Basin threatened ecological commui@#B TEC)

under theEnvironment Protection and Biodiversity Conservation Act 160th)

(EPBC Act), butitiscleaf r om A/ Pr o'%a rF& nMrh aXf&idenoghad s

the exceptional ecologicalalues of the springs amincipally associated with their

high level of endemic and threatened species. The exceptional ecological values of the
springs are, thereforenydependent of the listinGAB TEC listing.

120 Alphacas€2014] QLC 12 (Smith M).
21 Transcript 236, line 2425.

22 Transcript 1679, lines 3739.

123 Transcriptl0-20, lines 3242.
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Figure 16 (Main Moses Spring) in Exhibit 18; OL012 (A/Prof We b bGrandwater Expert Report) p 29.

156. The experts in springs ecologyragd in the Joint Experts Report: Springs Ecology
(Springs EcologyJER t hat t he Doongmabull a Springs
v a | ¥*&wther evidence was heard on the ecological values:

(a) Itis host to 6 different endemic specités

(b) It is very large in area, comprising about-18% of the GAB TEC in

124 Exhibit 21; JRO05 GEprings Ecology Joint Expert Report), soft pagér@ 97
125 Transcriptl0-20, lines 4641.
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Queensland?®

(c) It is in very good condition relative to other springs of its kinéir Wilson
described ® ongmabul | a Spri ngscomiton lranalthe ni n v
springsof¥ove seen

(d) It has international significancés A/Prof Fensham described:

Andwe 6ve done some work i n Nor tilprobadlytheca r ecent |
most famous desert springs in the wérld\nd perhaps not surprisingly, thégve been
extensively transfored by human civilisations over the years so that thew,
essentially, consist of, you know, a series of pondsiaamed drain§ manmadedrains.

And all remnants of the biological values that might have been therbbandost And

this pattern is refed all over the world, you know, the spring$ im Chad or Iran, in
Turkey, in thei you know, dry places part of the world. Aeglen in the Southern US
where therebs s 0amdimpodaatl spripgthdt ecallg @o have sbme
remnants of th exotici of the endemic species includisgecialised fish, the spring there
havei have had this, you know, substantiednsformation for human use thagally
exemplify the value of the Australian desert springs as the last remnants on the planet of
springs that essentially retain their natural condifin.

157. A/Prof Fensham also gave evidence about the ecological value of discharge springs
more generally:

And you know, if you turn that into, you knowa, score for things that you can only

preserve in thesplaces anywhere on the planttten the discharge springs would win

hands down. So whichever way you looktath e mwket her ités from a ¢
perspective, or inelation to other desert wetlands, or in relation to where we need to look
afterthreatenedyecies that are in an imminent threat of extension, the discharge springs

are highlighted as just exceptionally import&ist.

158. The impact of water use in the development and operation of this mine will be
significant by virtue of its sheer scale. As thdependent Expert Scientific Committee
on Coal Seam Gas and Large Coal Mining DevelopmE&Q) put it:

Although a number of management strategies are proposed to minimise the impacts of the
proposal, due to the scale of this project, there will be both iteve and permanent
impacts that are unlikely to be adequately mitigated.

159. A key area wherdhe First Respondergays that this is so is the impact on the
Doongmabulla Springgarticularly the Moses groupn relation to the impact of the
mine on the Dongmabulla Springs Complex, the Applicant conceded in its opening
regarding the source of groundwater to the springs that:

If, however, the source is below the Rewan, like the aquifer that feeds the Mellaluka, then
the i mpacts wil |l ingswilnotgnenely hawe a drawdowi buewillé s pr
be lost!3!

160. The First Responderstubmits that, despite this significant concession, the Applicant
has, in effect, closed its eyesth@risk of the complete destruction of these springs. As

126 Transcript 1622, lines 78.

27 Transcriptl0-14, lines 3132.

28 Transcript 1640, lines 631. [Emphasis adddd

129 Transcript 1841, lines 2632.

130 Exhibit 59; OL032 (IESC Advicéo decision maker on coal mining projept7.
BlTranscript 110, lines 3942,
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a result it has noitigation plan, nor any offsets plan. The latter is not surprising given
the impossibility of offsetting the environmental values of the complete loss of this
ecological community.

161. The First Respondensubmits that this issue is an obvious place requitimg
application of the precautionary principle.

Potential impacts on the Doongmabulla Springs

162. The groundwater evidence permits analysis of a number of scenarios in relation to the
potential impacts on the Doongmabulla Springs.

163. The first set of scenariod put to one sideA/ProfWe b b és opini on that
the Doongmabulla Springs are fiedt least in part from the Colinlea Sandstone.

(a) If the Court takes at face value the drawdown impacts predicted in the modelling
done by GHD on behalf ahe Applicant Dr Merrick's evidence demonstrates that
even those drawdown impacts will be sufficient to cause an unknown but
significant number of the Doongmabulla Springs to dry up.

(b) If the Court accepts that the model predictions of drawdown are inajgiedypr
constrained by the unjustifiably low conductivity values (particularly in the Rewan
formation and the units underlying it) the inevitable consequence is that drawdown
has been underestimated. If so, the likelihood of the whole complex drying up is
dramatically increased.

(c) If the Court acceptBrofWer ner 6 s evi dence that the ni
be relied on as a basis for assessing the likely impacts dfittethen the Court
has no basis at all to assess the risk of the mine to the Doontarimings.

164. Finally, if the Court acceptd/Prof Webls evidence about the Colinlea Sandstone as
a likely contributing aquifer to the Doongmabulla Springs tinenApplicantconceded
in its opening to this Court that the springs and their exceptionalgical value will
be lost.

On the Applicantds own numbers springs wil!/

165. The following section considers the first of the scenarios noted above i.e. an acceptance
that the only source aquiféor the Doongmabulla Springs the Clematis Sandstone
andthat the GHD model accurately predicts the drawdown range for that unit.

166. In the interest of absolute clarithe First Respondemtoes not concede the accuracy
of this scenario. On the evidence, both assumptions that underlie it should be rejected.
It is, however, the appropriate starting point given theten on this scenariothere
is a high likelihood that many of the springs in this complex will run dry.
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Issues with spring flow assessment

167. Mr Wilson and A/Prof Fensham identified in the Springs dimgy JER that they
required an assessment of the predicted change in flow rates to fully assess the impact
on ecological values of the Doongmabulla Spritigs.

168. Dr Merri ckds s prSFA)gvasfplepaned iraresponse sornhes mequedt
and isincluded in his individual expert repdrf

169. The key findings in the SFA include the anticipated spring flow reductions set out in
Table 1 from the SFASFA Table 1), as a percentage of current flow, and the following
conclusions:

(@) Flow reductions are most likely to exceed 10 percent at the Doongmabulla
Springs; and

(b) Flow reductions are more likely to be in th& percent range at the Doongmabulla
Springs3*

170. Mr Wilson subsequently prepared Appendix B to his expert report based on data from
the Queensland Heabium'3® and the rates of spring flow calculated in the SFA.

SFA Table 1 (Anticipated Spring Flow Impacts at Joshua Springlf’

DRIVING HEAD Drawdown 0.16 m Drawdown 0.19 m Drawdown 0.3 m
5m 3.2% 3.8% 6%

6m 2.7% 3.2% 5%

171. Mr Wilson, in Appendix B to his expert repohas calculated an approximate reduction
in the area of the springs that comprise Doongmal@plkingsby applying 10%, 5%
and 3% reduction in flow rate uniformly across each of the individual sptfraysd
used this as a basis to assess the commenswgsaitaf lecological value.

172. While these figures applied by Mr Wilson are obviously different from those calculated
by Dr Merrick and presented in the SFA, Mr Wilson appears to have relied on the
following assumptions:

(a) That the flow reduction will not exceed %) and

(b) That the calculated reductions at Joshua Spring can be extrapolated and applied

132 Exhibit 21; JR0O05 (Springs Ecology Joint Experts Report) soft patiees 206201

B Exhibit NPM3toEx hi bit 19; AA010.1 (Dr Merrick®éoftpaGe6b,undwat e
section 4.1.

B4EXhibit NPM3toEx hi bit 19; AA010.1 (Dr Merrickéoftpaggs@undwat e
67, section 4.1.

BExhibit 22; AAO IndsEcolgy & WCR Exmern Reposifit page43.

136 Transcript9-84, line 46 to 9-85, line 7.

B7Exhibit NPM3toEx hi bit 19; AA010.1 (Dr Merrickos Groundwat e
soft page 65.

BExhibit 22; AA011 ( Mr WdPEsetRemridtpagdilhhgs Ecol ogy &
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uniformly to every spring in the Doongmabulla Springs.

173. As is set out below, in light of the detailed evidence heard at trial neither of these
assumptions is valid.

Disag eement about the equation: what is the dt

174. Prof Werner set out in his individual report what he considered to be the flaws in Dr
Merrickos 3 antl inuhisaotali evidesce he was very explicit in his
disagreement with SFAable i i One of two things is wrong
or the WYumbers. o

175. ProfWerner does not disagree in any way with the equation Dr Merrick used to calculate
the reduction in spring flow. The basis of this disagreement is a difference ajropini
about what is the rel ep)f@rmanygidenspingng head d

@ Dr MerrickgpgconBiderbegtl di fference betw
artesian head, whi®¥h drives the spring

(b) Prof Wer ner c omis thel difference cpétween the artesian head that is
driving flow at a particular spring and the geomorphic threshold of that sffing.
As a c ons e@ndeha peecent redtiction in flow as a consequence of a
particular drawdown magnitude) will be sjfec to each spring®®

176. Notwithstanding the disagreement in the detailed application of the equation used to
calculate the reduction in spring flow Dr Merrick aRdof Werner are in complete
agreement about thpractical outcomeof the spring flow assessnten

Figure 2 and the importance of the geomorphic threshold

177. The following is a key passage in Dr Merr

This expression shows that the flow reduction is proportional to drawdown. If drawdown
were one percent of the driving head difference, then the flow rate would be expected to
reduce by one percent also. The relationship would be limetir the artesiarhead
declined to a threshold elevation, at which point flow would cease ahtiptly

178. Figure 2 from the SFASFA Figure 2) was referred to extensively in the oral evidence
to demonstrate the relationship between drawdown and the cessation of flowherhen
artesian headeaches the geomorphic threshold.

WEXxhibit 20; OLO11 (Prof. Wer nnersofspages2@undwater Model |
M0 Transcript 931, lines 4647.

M Exhibit NPM3toEx hi bit 19; AA010.1 (Dr Merrickos Groundwat e
soft pa@ 65, section 4.1.

M2 Transcript 934, lines 1115.

43 Transcript 934, line 42 to 85, line 6.

144 Exhibit NPM3toEx hi bit 19; AA010.1 (Dr MerrickéoftpaGr66,undwat e
section 4.1.
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SFA Figure 2: Schematic Illustration of Spring Flow Reduction with Increased Drawdown

179. Dr Merrick and A/Prof Werneare in complete agreement that spring flow will stop
when the artesian headapring dropso the level of the geomorphic threshéfd.

180. It follows that the two necessary pieces of information required to determine what
amount of drawdown will causEach ofthe springs to stop flowing are:

(a) the level of the geomorphic threshold for each spring; and
(b) the artesian head at each spriffy.
181. These are considered in turn below.

Geomorphic thresholds

182. The geomorphic threshold can be compared to:
(a) The point at which water stops flowing over the rim of a batktlb;
(b) The top ofacontainert*®

183. Inthe context of theange of different kinds of springs that comprise the Doongmabulla
Springs, the following points are the relevant geomorphic thresholds:

5 Transcript 855, lines 1321; Transcript &5, lines 3135; Transcript 183, lines 945.
148 Transcript 859, lines 1820.

7 Transcript 853, lines 3435.

8 Transcript 854, line 7.
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(a) At Joshua Spring, the geomorphic threshold is the discharge pipe;

() If the discharge pipe was not there, the geomorphieshold would be the
top of the*turkeyob6s nest;

(i)  The discharge pipe could be moved down to lower the geomorphic threshold
and maintain flow from the t"9rkeyods n

(b) For a mound spring, the geomorphic threshold is the top of thedrdi®

(i) A/Prof Fensham gave evidence that he has measured the heights of the
mounds in the Moses complex to stentimetre accuracy, and the highest
mound spring in the Doongmabulla Springs is the main Moses spring, which
is 50 cm hight>?

(i)  This is contrary tdhe assertion made by Dr Merrick and set ouBiH D 6 s
Carmichael Coal Mine and Rail Project SEIS Report for Mine
Hydrogeology Reportdated13 November 2013SEIS Reporf), that the
mound springs at Moses fran@whichn hei g
appears not to be based on any measurement.

(c) For seeps coming out at ground level, the geomorphic threshold is grounttievel.
Artesian heads

184. The potentiometric head at the individual springs is not known, except to the extent that
they are at least at gnod surfaceé> If they were not at least at ground surface then
there would be no spring.

185. The artesian head at each spring will be different,Afdof Fensham gave evidence
that measuring the heads at the different springs is difficult.

186. It does not appear thtie Applicantor its contractors have attempted to measure the
artesian head at each or any of the spriAgs.

187. A number of witnesses, including Dr Merrick, have made estimates of the likely head
at Joshua Spring, but Dr Merrick ackrledged incrossexaminatiorthat these are only

149 Transcript 853, lines 3536. Dr Merrick noted that this is the case if you define the loss of spring flow as the
cessation of water spilling out of the turkeyo6s nest
still be a pool in the damma the water surface level would represent the reduced artesian head level. See Transcript
8-56, lines 815; Transcript &6, lines 2438; Transcript &0, lines 1837.

150 Transcript 860, lines 3644.

151 Transcript 853, lines 3844.

12 Transcript 1664, line 43 to 1665, line 4.

153 Transcript 862, line 46; MR167 (SEISVolume 4, Appendix Kt Mine Hydrogeology RepoiGHD (2013)

soft page 145.

4 Transcript 854, lines 1318.

5 Transcript4-51, lines 3233.

16 Transcript 1612, line 46 tol0-13, line 4.

" MR167 (SEISVolume 4, Appendix Kt Mine Hydrogeology Report (GHD 2013)ft page 135.

45



188.

189.

190.

stimates and that #fA[t]herebs really no b
he elevation &% the outf i o)

Dr Merrick gave evidence that he believes the head at the seep springsgnhBbolta
is only a matter of centimetres from the ground.

Q: And given [Little Moses is] a seep, would you assume that to be preiby far
above the ground surface?

A:  Very close to ground level.

Q By fivery closedo, a matter of centimetres?

A: Centimetes for the geomorphic threshold.

Q: Yeah. So, in that case, again, the number that we need to figure out when Little
Moses would stop would stop, is the difference between that head [in] the Clematis,

a few centimetres above ground level, and ground?eve

A:  Yes.

Q: Logically, thatdés a few centimetres?

A: It probably is.

Q: And just to be abgohat &dlsy omlee dro,r tomaet odsr atwde
drawdown is more than that few centimetres number, then Little Moses stops
flowing?

A Yesé.

Q: Inanyevent, if it just so happens that that number, the drawddive centimetres,

10 centimetres, 12 centimetres, whatever itifsit so happens that that number is
bigger than the few centimetres that would be needed to make Little Moses run dry,
then Little Moses runs dry?

A: Yes. If the drawdown were to be of the order of five centimetres, then you would
expect seeps would dry up.

Q: And thatdés on the basis of the outputs of t1I
them on face value?

A: Correct hat 6s, yes, fot® the base case model

This is of central importance given the drawdown at the Doongmabulla Springs
predicted by GHD.

|t al so makes absolutely <clear t hat t he
assessment are not percentages of the doaw necessary to make the springs stop
flowing. Instead, they are percentages of the reduction necessary to stop water moving
upwards from the Clematis Sandstone to the overlying'thigll of the springswill

have stopped flowing well before that pamteached.

Drawdown predictions

191.

GHDO®Gs pr edi-dosurearasdovnfare ghowsiiable 23 othe SEIS Report
(SEIS Table 23.

18 Transcript 859, lines 4041.
19 Transcript 864, lines 941.
180 Transcript 854, line 38 to &5, line 6; Transcript-&9, lines 47; Transcript 750, lines 2629.
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Table 23 Predicted water table impacts at spring locations - post closure

Spring number and name Spring system Sub-system Predicted drawdown
in source aquifer (m)

1031_Moses4 Doongmabulla Moses =0 05"
1032_Moses3 Doongmabulla Moses 0.05*
1033_Moses?2 Doongmabulla Moses 0.08*

1034 _Litimose Doongmabulla Little Moses =0.05"
1035_Moses1 Doongmabulla Moses 0.06*

1036 _75E Doongmabulla Moses 0.09*

1037 _75A Doongmabulla Moses 0.07*

1038 75D Doongmabulla Moses 0.0r*

1039 _75B Doongmabulla Moses 011"

1040 _75C Doongmabulla Moses 011"
1041_Doongma Doongmabulla Joshua 0.16*

41 _(no name recorded) Mellaluka Mellaluka 1.6-8.39™
42 (no name recorded) Mellaluka Mellaluka 29907
Storie’s Mellaluka Storie’s 82-134*
Lignum Mellaluka Lignum 14.86 — 25 6%

* predicted drawdown in the Clematis Sandstone

** predicted drawdowns in the uppermost aquifer and Older Permian units since source aquifer has yet to
confirmed

SEIS Table 23: Predicted post closure drawdown at Doongmabulla Springs from GHD (2013) Carmichael
Coal Mine and Rail Project SEIS: Mine Hydrogeology Report®!

192. ltis clear from SEIS Table 23 that the predicted drawdovatnadst allof the springs
is fiof the order of five centimetréswhich Dr Merrick considers likely to cause
complete cessation of spring flaw springs like Little Mose¥?

193. More importantly,as shown in SFA Table Dr Merrick was content to adopt a range
of drawdown impacts of up to 30 cm for the purposes of his assessment based on the
sensitivity analysis conducted by GHFS.

194. In light of Mr Bradley's evidence that the Moses group is comprised of around 60
individual springs, SEIS Table ZBarly does not predict drawdown in the majority of
the springs. HoweveDr Merrick gave evidence that only a few cells in the model
would cover the Mosesp@ings and the drawdown figure would apply to all of thése.

195. While there was a lot of evidence about Joshua Spring, it is in many ways the least
important of the 60 springs that make up the complex because it is already heavily
modified, could be modifieturther and has no endemic species.

196. Adopting the drawdown predictions from GHD's modelling, on Dr Merrick's evidence,
at least someé and likely very many of the Doongmabulla Springs will dry up.

197. The reality is as stated Prof Wernecs report:

a) Theuse of the nearby watertable head (i.8 th below ground surface) in the

81MR167 (SEIS, Volume 4, Appendix KiLMine Hydrogeology Report (GHD 2013)) soft page 120.
182 Transcript 864, lines 3738.

183 Transcript 831, lines 56.

%4 Transcript 816, lines 1517.
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estimation of the head difference is incorrect. The head difference (source aquifer head
minus spring water level head) is probably much smaller than that suggested by Dr
Merrick, because the heads at the springs are higher #3amdelow ground surface.

Hence, the springs are much more susceptible
Merrick's equation is much smaller and therefore the relative reduction in flow is much
larger)...

) | expect that any springs with points of discharge that are low (near the land surface),
and/or that are presently slow flowing (i.e. suggesting that they perhaps have a small
driving head difference), will cease to flow with small changes in the s@qaifer head

é

f) Ultimately, given that there are springs with discharge points that are almost at the land
surface, the change in flow will be up to 100% of spring flow, and not the small values of
a few %suggested by Dr Merricke®

198. There is considerabluncertainty as to which springs are most likely to dry up, given
that theartesiarheadfor each spring iaot known and therefore the drawdown required
to entirely stop an individual spring flowing cannot be known.

199. This stands in stark contrast to tlmnfidence expressed in GHEB&IS Report, which
suggested that:

The predicted impacts of between 0.06 and 0.12 m will not therefore lead to any of these
mound springs drying up but could actréaluce current pressures and therefore flows by
between 4 an80 percent..

Non-mound springs are likely to be more sensitive to any groundwater level drawdowns
since the current pressures may be at or close to ground surface. However, even at these
springs some natural fluctuation in levels and flows is expecteacé] if we assume that

actual pressures in nanound springs vary seasonally between 0 and 0.5 m above ground
then a drawdown of 0.12 m equatest@4 percent increase in the cease to flow period
rather than a permanent drying up of the sptffig

200. This abae passage from the SEIS Report demonstrates that, until this point, decision
makers have proceeded on the assumption that there would be no significant impact on
the Doongmabulla Springs. The evidence in this mial/esthat this is not the case.

Disconnect between calculated flow reductions and actual impacts

201. Dr Merrick confirmed, by way of an example put to him, the apparent disconnect
between the claimed very small percentage reductions in flow rate and the likely actual
impacts at any given spg.1¢’

(&) If we start with the assumption of a 75% reduction in flow rate, this would be
indicated in SFA Table 1 as 75%, which might be taken to indicate that 25% flow
remains.

(b) Inthe context of SFA Figure 2, this represents a reduction in flow to the p@at t
guarters of the way along the horizontal axis.

(c) At this level of drawdown, the head of every spring is below the ground, so there

BWExhibit 20; OLO0O11 ( Pr of ngBwenReporddfspageP undwat er Model |
166 MR167 (SEIS, Volume 4, Appendix Kl Mine Hydrogeology Report (GHD 2013¥pft page 14846.

[Emphasis Addd4d

187 Transcript 858, lines 2336.
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is in fact 100% loss of spring flow, rather than the 75% reduction that was taken as
the starting point.

202. If we start the ame process with 100% drawdown (i.e. all the way along the horizontal
axis) this is the point at which there will be no flow from the underlying aquifer (on
GHDO s i nterpretation, t he Cl emati s Sand
interpretation, the Moalyember Formationf®

203. Prof Werner's disagreement with Dr Merrick is that he believes that the appropriate
expression of the reduction in flow is a percentage of the difference between the initial
potentiometric head to the level of the geomorphic threstidld.

204. Using the above example, this would have the effect that a 75% reduction in flow rate
for any given springvould be observed when tpetentiometridhead has dropped 75%
of the distance between the initial head and the geomorphic threshold.

Mr Wi | ssomptioss a

205. As discussed above, Mr Wilsonbés calcul at/
Springs and the loss of ecological value are based on the following assumptions:

(@) That the flow reduction will not exceed 10%; and

(b) That the calculatedeductions at Joshua Spring can be extrapolated and applied
uniformly to every spring in the Doongmabulla Springs.

206. Mr Wilson made clear that his assessment of impacts on the spring were based "purely
on the changes in flow that Dr Merrick had providedd dre was relying on Dr
Merrick's assumptions?

207. Clearly Mr Wilson did not appreciate that there would be a complete loss of spring flow
once drawdown reaches the geomorphic threshold, and he has not considered at all the
possibility of loss of any of the dividual springs at Doongmabulla Springs.

208. On this basis alone, the conclusions in Mr Wilson's report about the likely impact on
the springs cannot be given any weight.

Modelling choices have led to an undegstimation of drawdown at the springs

209. The impactsat the Doongmabulla Springs discussed above assume that the drawdown
impacts are as presented in Gi#Deports. This is at best a fragile assumption.

210. The discussion that follows deals with the second scenario identified above; namely that
GHDOG s nlumodelling caa be relied upon to some extent but, because of input
choices made by the modellers, underestimates drawdown at the Doongmabulla
Springs.

188 Transcript 854, line 38 to &5, line 6; Transcript-&9, lines 47; Transcript 750, lines 2629.
189 Transcript 961, lines 636; Transcript B4, lines 3240.
0 Transcript 1613, lines 1718; Transcript 1€13, line 24.
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211. There was a substantial body of evidence calledheyApplicantand bythe First
Respondenthatcallss nt o question the reliability of
choices that it made about conductivity, recharge, discharge and storage values.

212. The discussion of this issue that folloa@ntinues to assumehat only the Clematis
Sandstone is the souraquifer for the Doongmabulla Springs. Again, for the avoidance
of doubt,the First Responderdbes not agree with that assumption.

Key Modelling Features
213. There is general acceptance that the key features in a numerical groundwater model are:
(&) Conductivty, both vertical (k) and horizontal (;
(b) Recharge;
(c) Discharge; and
(d) Storage parameters.

214, Cal i bration is the process of assessing t
measured groundwater heads in the model area, and is an important process in
determining the most suitable values for the above parameters (except discharge, which
is generally a model output}

215. The experts agree that there are an infinite number of different parameter sets that could
generate the observed heads, so uncertairdlysiga is important in resolving this
uncertainty and giving a sense of the reliability of model predictions.

Conductivity

216. It is not contentious that conductivity values are key to the prediction of impacts.
They are the most important factor in deterimg impacts during the mining phasé.

217. Conductivity is a measure of the flow of water through a geological unit, with aquifers
exhibiting a higher conductivity and aquitards exhibiting a lower conductivity.

218. Each geological unit will have characteristiorizontal conductivity () and vertical
conductivity (k) values, and in each of the units considered in this model the horizontal
conductivity is higher than the vertical conductivity. It is assumed for the purpose of
allocating these values in the motheat vertical conductivity is ortenth of horizontal
conductivity, so where only ankalue is shown it can be inferred that the vertical
conductivity is one order of magnitude lower.

219. Mr Bradley gave evidence in relation to vertical conductivity values:

(a) a vertical conductivity value of 0.01 m/day (that is, 1 ¥ hf/day) is typical of an

1 Transcript 753, lines 3437.
2 Transcript 755, lines 19.

13 Transcript 818, lines 3636.
4 Transcript 822, lines 2032.
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aquitard and i s an fAextremely | ow per me

(b) a vertical conductivity value of 1.1 to 1.2 m/day is typical of an aquifer and is a

comparatively high level of vertitaonductivity’

Relevance and effect of conductivity values in the model

220. Of particular importance in this case are the conductivity values of the Rewan
formation, particularly vertical conductivity® given that it is presumed to be the
aquitard that prodes the Doongmabulla Springs protection from drawdown impacts of
the minet’’

221. Dr Merrick also considers that the conductivity values of the Colinlea Sandstone, the
Bandanna Formation and every other unit above are also important in that the predicted
drawdown impacts to the Doongmabulla Springs will necessarily propagate through
these unitd’®

222. Lower vertical conductivity values, particularly for the Rewan Formation, will result in
the model predicting lesser impacts on the Doongmabulla Springs, becausetbety pr
the overlying aquifers from the effect of minihg.

223. Dr Merrick also accepted that lower conductivity values for the target aquifers, in
particular the Colinlea Sandstone, would result in the impacts at the Doongmabulla
Springs bei n g thidafso limésthe propagatioreotideveatering effééts.

Values in the model

224. The range of conductivity values considered in the modelling process and the calibrated
values used in the modelling were presented in different forms throughout the evidence.

225. Figure 32 from the SEIS ReporSEIS Figure 32 shows the range of horizontal
conductivity values considered by the modellers from site specific testing (green line)
and regionally relevant literature (black line), and the calibrated value (red cross) for
eat of the units modelletf!

15 Transcript4-25, lines 2141.

76 Transcript 825, lines 2829.

7 Transcript 819, lines 3839.

8 Transcript 821, line 25 to &2, line 1.

S Transcript 822, lines34-44; Transcript 83, lines 46.

180 Transcript 823, line 8 to 823, line 14.

Bl There was some confusion during the trial over the correct interpretation of SEIS Figure 32, given the mismatch
between the labelling of the green and black lines in the key and on the horizontal axis. Further interrogation of
the document makes it cleat, least in the context of the range of values shown for the Rewan Formation, that
the key is incorrect and the labelling on the horizontal axis should be relied on.
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Figure 32 Steady state historic calibration model —calibrated parameters

X Calibrated Horizontal Hydraulic Conductivity
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Range of 'Observed' Values from Regional Data Sets (QWC, 2012)
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Figure 32: Table of Calibrated parameters from GHD (2013) Carmichael Coal Mine and Rail Project SEIS:
Mine Hydrogeology Report!82

Table 8 Adopted hydraulic conductivity values - Lake Galilee catchment

Model Fommation

2 Tertiary-age deposits 1.00x 10™
3 Moolayember Formation 518 x 10™
4 Clematis Sandstone 155 x 10™
5 Dunda Beds 7.90 x 10
6 Rewan Formation 7.38x 10™
7 Rewan Formation 7.38x 107
8 Permian units overlying AB seam 400x 10"
9 AB Seam Coal (Bandanna Formation)  1.00 x 10°™®
10 Permian overburden 400x 10"
11 D St_eams and Permian interburden 100 x10™
(Colinlea Sandstone)
12 Permian underburden Variable
(constant T of 1.50 x 10°™ m?/d)
Notes:

Maodel regions are based on the zonation shown in Figure 10
k» is the horizontal hydraulic conductivity, vertical hydraulic conductivity (k.) is a factor of 10 less than ks,

Table 8 Adopted hydraulic conductivity values form the Response to Federal ApprovaConditions -
Groundwater Flow Model - November 201483

¥2MR167 (SEIS, Volume 4, Appendix KiLMine Hydrogeology Report (GHD 2013pft page 103
183 Exhibit 68; AA036 (GHD Report Response to Federal Approval ConditierSroundwater Flow Modeil
November 201430ft page53.
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226. Table 8(Table 8) from the Carmichael Coal Project: Response to Federal Approval
Conditions Groundwater Flow Modeéllovember 2014EPBC Response Repojtlists
the adopted horizontal conductivity values the final modet*

227. Notwithstanding that the modelling process necessarily arrives at a single value for the
conductivity of a unit, largely through the process of calibration, Dr Merrick accepts
that there are reasonable ranges of conductivity values goven unit that can cross
over orders of magnitudé®

Rewan Formation

228. The Independent Expert Scientific Committee on Coal Seam Gas and Large Coal
Mining DevelopmentlESC) in its December 2018dvice to decision maker on coal
mining project®® (IESC Advice) made clear its concern about the variability in
conductivity values for the Rewan Formation and potential for impacts on the
Doongmabulla Springs:

The current groundwater model assumes the Rewan Formation will respond uniformly as
an aquitard. Howeer, the Committee questions this assumption based on variability in
the hydraulic conductivity field data. Further data collection and assessment of the Rewan

Formation i s necessary. é

The proponent's field data needs to be further integrated into thadyvater model to
establish an appropriate set of values and ranges for model layers, in particular, hydraulic
conductivity parameters for the Rewan Formation. Sensitivity analysis of the groundwater
model confirms that the integrity of the Rewan Formatpmays a critical role in
controlling impacts to the GAB and the Doongmabulla Springs Compleg

Rewan Formation: OBite measurements of hydraulic conductivity values for the Rewan
Formation ranged across several orders of magnitude, consistent wittaribbles
lithology presented from drilling logs. These variations in local geology, including the
potential for faulting, deep weathering or lateral gradation into the Warang Sandstone,
may increase the permeability of the Rewan Formation. The implicatbrihis
contrasting behaviour for regional groundwater processes need to be further e¥lored.

229. Dr Merrick was scathing of the IESC and its understanding of the basic groundwater
principles. Such criticism is difficult to reconcile with the IESC membershipch
includes the Directoof the National Centre for Groundwater Research and Training,
and the Branch Headf Groundwater at Geoscience Austrafié.

230. Mr Bradley accepted that testing carried
projects showe vertical conductivity values in the Rewan Formation of up to 1.18

184 While Table 8 specifically refers to conductivity values adopted for the Lake Galilee Catchment, which was
required to bencluded in the model as a condition of the EPBC Act Approval, the text makes clear that these
were applied throughout the model:
The hydrostratigraphy within the expanded model region (Lake Galilee area) is consistent with that of
the adjoining area of #1SEIS model, and consequettily hydraulic conductivity values adopted within
the SEIS model have been applied to this regidre adopted hydraulic conductivity values are
summarised in Table 8, which are consistent with those developed from the calibration process in the
SEIS model.
185 Transcript 839, lines 3633.
186 Exhibit 59; OL032 (IESC Advicéo decision maker on coal mimjrprojec).
187 Exhibit 59; OL032 (IESC Advicéo decision maker on coal mining projepp 23.
88 Transcript 849, line 6 to 849, line 18; See also Staff profile for Jane Coranti://www.ga.gov.au/about/who
we-are/organisationadtructure/janecorarn) and Prof Craig Simmons
(http://www.flinders.edu.au/people/craig.simmpns
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m/day and 1.2 m/day, and that these measurements are consistent with aquifer
properties, rather than properties of an aquitét@his data highlights the variability

of conductivity valuesn the Rewan Formation and reinforces the concerns raised by
the IESC.

231. GHD acknowl edges, and the Applicantds grc
onsite vertical conductivity data at Carmichidland t ha't A[fr]eliabl
vertical hydraulic condu®tivityé are few

232. As a consequence, the vertical conductivity values for the Rewan Formation have been
adopted essentially on the basis of horizontal conductivity values anchakdta,
notwithstanding that this is one of the most important factors in determining whether
the Rewan Formation will protect the overlying uratsd the Doongmabulla Springs
from the effects of dewatering?

233. Additionally, the horizontal conductivity va¢ adopted in the modelling (7.38 x™10
m/day) is below the minimum estimated site value, as shown above in SEIS Figure
3219

234. There is conflicting reporting as to the sensitivity of the Doongmabulla Springs to the
Rewan Formation conductivity, whichled Dre r r i ck t o comment t hat
concernedo:

@ The SEI'S Report states that ndpredicted
relatively insen®itive to this paramete

(b) In contrasttheCarmichael Coal Mine and Rail Project SEIine Hydrogeology
Report Addendundated24 October 20133EIS Addendum Repor), states that
Apredicted drawdown i mpacts are relati.\
conductivity of the Clem&tis Sandstone

(c) Notwithstanding the concern regarding theonsistent reporting, it appears the
latter is in fact more accurate, given that the drawdown impact at the Doongmabulla
Springs almost doubled from 0.16m to 0.3m as a consequence of a 1 order of
magnitude increase in the Rewan Formation conductifty.

18 Transcript 426, line 1 to 427, line 3.

0 Transcript4-24, line 1619; Transcript8-27, line 39 to &8, line 42MR170.2 (SEIS, Volume 4, Appendix K6
T Mine Hydrogeology Report Addendursdft page 17.

1 Transcript4-24, lines 2123; MR170.2 (SEIS, Volume 4, Appendix K6 Mine Hydrog®logy Report
Addendum)soft page 14.

2 Transcript 827, line 39 to &8, line 2; Transcript-85, lines 1835; MR170.2 (SEIS, Volume 4, Appendix K6
i Mine Hydrogeology Report Addendursdft page 46

198MR167 (SEIS, Volume 4, Appendix KiLMine Hydrogeology Report (GHD 2013)) soft page 133.
¥4MR167 (SEIS, Volume 4, Appendix KiLMine Hydrogeology Report (GHD 2013)) soft page 133.
19MR170.2 (SEIS, Volume 4Appendix K6- Mine Hydrogeology Report Addendurmsdft page 40.

19 Transcript 832, lines 317; Transcript 82, lines 4244; MR170.2 (SEIS, Volume 4, Appendix K6Mine
Hydrogeology Report Addendurapft page 40.
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Colinlea Sandstone

235. Table 8 shows that the Colinlea Sandstone is in model layer 11 and is combined with
the coal in the D seam.

236. The Colinlea has been assigned a horizontal conductivity of 1.0*xml@ay (and
therefore a vertical conductivity of 1.0 x"1én/day).

237. This horizontal conductivity (0.00010 m/day) is almost as low as the Rieevaration
(0.000074)71 to make the comparison directly, the Colinl8andstonehas been
modelled as only 35% or 1.35 times moonductivethan the RewaRormation

238. Importantly, this value is significantly lower than the calibrated value indicated by the
red cross on Figure 32, which looks to be in the order of 4Xday. It is unclear
why the conductivity values in the EPBC Response Report are at least an order of
magnitude lower tharthe calibrated conductivity values shoimrthe SEIS Report.

239. In light of Dr Merrickobés view that the <c
magnitudet®’ it seems entirely unrealistic that an aquifer and an aquitard would have
condudivity values only 35% different.

240. By way of comparison, Dr Merrick accepted that the appropriate value taken from the
horizontal conductivity table in th&alilee Coal Project Groundwater Assessment
extract, whichDr Merrick authored, is 1.3 x 1dm/day!% Again, to make the direct
comparison, this value (0.13 m/day) would make the Colinlea Sandstone 1300 times
more conductive in Dr Merrickds model tha

241. Dr Merrick commented that the conductivity for the Colinlea Sandstone appears low
and thathis would reduce the modelled impacts:

Q: Now, that's an incredibly low permeability for the Colinlea, isn't it?
A: | think it's on the low side.

Q: Yes. And the effect, | think, as we discussed before, is that if there's a value that's
on - that's lowelin relation to the Colinlea then that is likely to have the effect of
reducing the projected impacts on the Doongmabulla Springs?

A: Yes, it should because it should allow less water to flow into the Affhe.

242. Dr Merrick commented that it is not preferabbehave the Colinlea combined with the
D Seam:

It is lumped in with the coal and | normally wouldn't do that. And | don't recall what |

used in the Galilee model é for the Colinlea S
model which is the better wap do it. And, actually, everybody has said of the GHD

model that the Colinlea Sandstone should be pulled aot pulled out but should be

inserted as its own layer because the problem with lumping-aitiard rock layer with

a coal seam is you're combig two very different [lithologies], very different

97 Transcript 839, lines 3633.

198 Exhibit 80; OL046 Extract from the Galilee Coal Projectr@undwater AssessmentGalilee Coal Project
Supplementary Environmental Impact Stateradérch 2013 soft page 2, para 26.

199 Transcript 848, lines 2228.
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permeabilities and so it's hard to settle on what is an appropriate one for the aggféation.

243. I't is telling that Dr Merrick had not bro
previously.

OtherPermian Units

244. As per Table 8, the other Permian units that overlie the Colinlea Sandstone are:
(a) Model layer 8 the Permian units overlying AB seam
(b) Model layer 9 the AB Seam Coal (Bandanna Formatjand
(c) Model layer 10" the Permian overburden

245. The Bandannagormation(layer 9)is also an aggregation of coal seams and the host
unit, andhas been assigned conductivity values the same as the Colinlea Sandstone of
1.0 x 10%

246. However, the Permian overburden (layers 8 and 10) has been assigned a conductivity
value 0f4.0 x 10°1 this is alower conductivity than the Rewan Formation.

247. As with the Colinlea Sandstone, these values are lower than those represented by the
red crossn Figure 32 by an order of magnitude or more. Again, it is unclear why the
conductivity values in the EPBC Response Report are at least an order of magnitude
lower thanthe calibrated values reportadthe SEIS Report.

248. Each of these unexplained decisidiyysGHD has the effect of reducing the predicted
impacts on the Doongmabulla Springs. Given that stopping the springs flowing requires
a drawdown in the order of centimetres, these decisions are of central relevance.

Conductivity is underestimated

249. Dr Merrick claims the adoption of a 1:10 vertical to horizontal conductivity ratio is a
conservative assumptidft However, this claim logically rests on the assumption that
the horizontal conductivity values themselves are sufficiently accurate.

250. It seems untenddthat the impact assessment can be considered reliable given that the
Rewan Formation has been assigned a permeability lower than the lowest observed on
site value and when there are two other layers in the model that have lower conductivity
values tharthe Rewan Formation.

251. ProfWerner highlighted a clear example of this incongruity in his expert réfaiable
6 of the EPBC Response Report describes t
whereas the Colinlea Sandstone and the Bandanna Formationtlardeboribed as

200 Transcript 849, lines 1120.

201 Exhibit NPM1toEx hi bit 19; AAO010. 1 ( bdelinyExpert Reparost paGerld,undwat e
section 4.3(b).

2Exhibit 20; OLO11 (Prof. WernersofspagpRloundwater Model |l
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Aper meabl éadhhave seconductivisyaglue800 times lower than the Dunda
Beds?®®

252. The above analyssupportsa comment made rof Werner in his evidence in chief,

with respect to conducti vi toymagne duttimgenc h ar g e

other parameters that would give you lesser of an impact and you could still defend
t he. o

253. Dr Merrick acknowledged that some of the conductivity values are low and that lower
conductivity will lead to an underestimate of impafsAs such, any assertion of
conservatism in the assigned conductivity values cannot be sensibly maintained.

254. Based only on the choice of very low conductivity values for the Rewan Formation,
Prof Werner considered that a drawdown in the Clematis Sandstaretof1m was
plausible?®® For the reasons discussed above, a drawdown at that level would cause at
least most of the Doongmabulla Springs to run dry.

Recharge

255. Dr Merrick andProf Werner both expressed a view in their exert reports that the
recharge valugadopted in the model are too low.

(&) Dr Merrick states:

The adopted rates are 0.1 to 1.1 mm/year. These values are at the low end of values
reported in the literature review. Personally, | would have expected the rates to be higher,
based on modelling dortgy me elsewhere In the Galilee Basin, where | used values
ranging from 0.1 to 30 mm/ye&¥.

(b) ProfWerner notes in his report that this is important because:
iii) low recharge values will lead to low calibrated hydraulic conductivity values, which

leads to pediction of lesser impacts;

iv) low recharge values may lead to underestimation of modelled inflows to final void;
and

v) errors in recharge will translate to errors in the simulation of groundwater discharge to
and impacts on the Carmichael Riv&t.

256. Dr Merrick accepts that the consequence of increasing recharge would be to require
higher conductivity values:

(a) Dr Merrick gave evidence that this is of limited relevance since only the top layers

203 Exhibit 68; AA036 (GHD Repori Response to Federal Approval ConditierGroundwater Flow Model

November 201430ft page36.

204 Transcript 944, lines 3634.

205 Transcript 822, lines 3444; Transcript 83, lines 46; Transcript 823.8 to 823.14; Transcript-818, lines 22

28.

206 Transcript 920, line 27 to @1, line2,Ex hi bit 20; OLO0O11 (Prof. Werneros
Report)soft page 16.

(

207 Exhibit NPM1toEx hi bit 19; AA010.1 (Dr Merricko6s Groundwat e

section 4.1.

2Exhibit 20; OLO11 (Prof. Wernersofspagpf.oundwater Modell
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Dr

of the model would be affected by higher recha&fde.

(b) ProfWernemoted that each of the model layers comes to the surface at some point,
and as such they would all be affected by an increase in recharge to somé*flegree.

Merrickds change of opinion

257.

258.

259.

260.

Dr Merrick gave evidence of a late change of opinion on the apptepess of the

recharge values, based apparently on tender documents put out by Geoscience
Australia?!! rather than any published or peer reviewed literature. He noted his
understanding that this reflects a change of opinion by Jim Kellett, who has done work
inot specifically at the?same | ocation bu

Prof Werner notes that similar geology is not necessarily of great relevance to recharge
rates, and thadleterminant number of factors including rainfall, vegetation and soil
cover will effectrecharge*®

Notwithstanding that this change of opinion is based merely a tender document, Dr
Merrick accepted again that the recharge
but t hen igtisadryeal, biitll haveitosaccept the findings@doscience
Australia who are?he experts in this fie

At the time GHD chose the recharge values, they could have had no knowledge of the
Geoscience Australia tender document, even if it is in fact relélfant.

Discharge

261.

262.

263.

264.

Recharge and discharge are intietya related, since any water that comes into the
model must leave the model.

Discharge in a model is predominantly an output, based on recharge, conductivity and
storage parameters and elevatifhAlternatively, pumping bores can be simulated by
way of farced extraction from the relevant locatid.

Dr Merrick stated he based his original assessment of the model on an assumed

di scharge of 1.35 megalitres (ML) per day
accepts the discharge estimates provided by Msdiiof 2.68 ML/day (note that 1ML

is equal to 1000/).%18

This apparently new information indicates
half the actual discharge from Doongmabulla Springs, and Dr Merrick accepts that this

209 Transcript 814, lines 3642.

20 Transcript 915, lines 2337.

21 Transcript 812, lines 921.

212 Transcript 812, lines 2731; Transcript 812, line 47.
213 Transcript 916, lines 318.

2 Transcript 813, lines 1728.

215 Transcript 814, lines 1315.

218 Transcript 815, lines 79.

217 Transcript 753, lines 3445.

218 Transcript 72, line 45 to 73, line 7.
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265.

266.

would impacthe choice otonductivity and rechargelues in ordeto keep the model
calibratec?t®

Additionally, GHD has modelled52 n¥/dayof extraction from bores

(@ Dr Merrick conceded that this is finot
ban?o

(b) GHD assumed that only 3086 the entitlement was being used, whereas he would
assume the full entittement was being used unless he knew oth&wise

(c) Dr Merrick was not sure, but had the impression this amount of extraction was
attributable to only licenced bores and did not incluelgistered bores, and his
opinion is that these should have been considéfed.

The failure to properly consider discharge from bores adds further uncertainty to the
calibrated conductivity and recharge values.

Storage

267.

268.

269.

270.

It is not contentious that storage pesties play an important role in the timing of
impacts, in that higher storage values will lead to slower aquifer responses to mine
induced drawdown&? Dr Merrick considers that they are particularly important in the
timing of recovery of water levelstaf mining?%*

In the absence of transient calibration (i.e. where only steady state calibration has been
undertaken, as is the case here), storage parameters must be 88sumed.

ProfWer ner 6s opinion is that the stuatelyage
justified and are lower than the value suggested by Todd and Mays {2005).

Dr Merrick criticisedPr o f We r n e r étiwagervalles feormade and Mays

(2005)*” Howe v er , Dr Merrick also made <cl ear

textbooks and h ahey are the refuge of acadentiés’

The effect of the model undegstimating draw down in the Springs

271.

Even if the model is otherwise appropriately constructed, run and calibrated, the model
outputs are inappropriately constrained by the unjustifiably low conductivity values,
particularly in each of the units underlying the Rewan Formation.

219 Transcript 816, lines 111.

220 Transcript 817, lines 1820; Transcript 818, line 7.

221 Transcript 817, lines 713.

222 Transcript 817, line 1 to 818, line 2.

223 Transcript 818, lines 4345.

224 Transcript 762, lines 3633.

225 Transcript 752, lines 3132; Transcript 818, lines 2428.

26Exhibit 20; OLO11 (t&rMaodeling BMeer Repargdfspag8éB.ound wa
227 Transcript 819, lines 1524.

228 Transcript 827, lines 1419.
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272. The inevitableoutcome of low conductivityaluesis that the model will have
underestimated drawdown impacts at the Doongmabulla Springs.

273. The modellers also made unexplained choices about recharge, discharge and storage
parameters all of which tend to reduce the medeimpacts i.e. to result in a lower
drawdown predicted at the springs.

274. AsnotedProfWer ner considers that a 1m drawdown
drawdown at that level is likely to see most of the Doongmabulla Springs dry up given
Dr Me s agieamlera that the difference between the potentiometric head and the
geomorphic threshold is likely to be in the order of centimetres. Once that gap is bridged
a spring will run dry.

The model cannot be relied upon to predict impacts

275. The GHD modellinchas a range of problems associated with it beyond the choices of
conductivity and other values discussed above.

276. These problems have I&tof Werner to conclude that the model cannot be confidently
used to predict impacts on the springiis is the third senario discussed above.

277. If so, then the Court has no reliable evidence upon which to found any conclusion on
whether the dewatering process will cause the Doongmabulla Springs to run dry or not.

278. Again, this discussion proceeds on the assumption thantiiesaurce aquifer for the
Doongmabulla Springs above the Rewan Formation.

Features not included in the model

Springs were not modelled

279. Dr Merrick accepted in crossxamination that no attempt had been made by GHD to
model the spring&® This hadnot been made clear in either the EIS documents or in
any of the materi al s upnghleseproceedingst he Appl i

280. Dr Merrick subsequently gave evidence that:
(a) The springs could have been modef&d.

(b) If this was done then the model could hayeneated information on spring
flows 23!

(co The approach taken by GHD is da blunt

springs?*?

281. Dr Merrick agreed that the springs should have been modelled:

Q: But it would be much better, much more precise if the springs thersstieevery

229 Transcript 760, lines 2942.

230 Transcript 760, line 42.

231 Transcript 761, lines 3140.

2% Transcript 762, line 4 to 762, line 5.

60



thing webre concerned about, had actually

A Look, I, | agree that s®%me attempt shoul dobv

282. Dr Merrick later accepted that:

(a) Discharge from the springs could have been simulated by modelling a bore, but this
h a dn 6 tondd*andn

(b) The springs would have been modelled if those impacts were specifically sought:

Q: So if you really wanted to know what the impact on the springs would be, if you
really wanted to know, you would model them; you would model if you were asked
to?

A: 7 17 1would, and then | would be able to partition that flow between baseflow
and spring discharge.

283. ProfWerner made the point that modelling the springs provides an additional test of the
conceptualisation:

Q:  Thinking particularly about HDO2, ou were a modeller in this case, you were
someone involved in this case, what would that piece of evidence tell you about
whether you needed to-tkink your conceptualisations?

A: If you matched HDO02 with the model so you got a perfect calibration,oyauk d n 6 t
simulate any springs with the model, because your water levels would be below
the ground and your model of the spring
be no spring in the model. So from a model |

becausesomeone says hey, you know, model the spring, because we really care

about that thing going dry, so stick somet!t
o6d

ther e, then there be no water coming
something wrong withthe oncept ual i sation. Youdd have
that it produces some spring flow and you are now able to answer at least some
guestions about i#3®

Faulting or fracturing not modelled

284. Dr Merrick gave evidence that:

(@ it woul d be wronwi tthmutmodiely & V¥ cherth ¢ e

notwithstanding that there is significant evidence of faultulngre data has been
collectedon thearea of the mining lease applicatidvl(A );

(b) Thecondictivityof any fault fAwould have wao be
formation, and because that is so thick it means thdt the fault would’ would

be hydraulically invisible affd therefor

) This assertion is directly contradi
conductivity assumptions dondt apply
A y] oudbre not dealing with the primar

238 Transcript 762, lines 1618.
234 Transcript 815, lines 1535.
2% Transcript 980, lines 2234.
2% Transcript 720, lines 2526.
237 Transcript 720, lines 3538.
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something akin to spacéé?
Not adequately addressed through sensitivity analysis

285. The Applicantasserts that, while they have not directly modelled any faults and this is
entirely appropriate since they believe that there are,fi8rike potential for faulting
and the IESC's concesnn this regard have been addressed by way of a sensitivity
analysis:

On this basis, no direct simulations of hypothetical faulting of the Rewan Group or other
strata have been undertaken. However, as discussed in Section 1.2.2, a detailed sensitivity
andysis has been undertaken to quantify groundwater impacts based on a wide range of
possible hydraulic conductivity values for the Rewan Group. The results of this sensitivity
analysis are reported in Section 3.6.1 of the SEIS Mine Hydrogeology Reportdiaiden

(SEIS Appendix K6). Hydraulic conductivity values for the Rewan Group of as high as
1x10? m/d horizontally and.x10% m/d verticallywere considered for the Rewan Group,
increasing post mining tbx102 m/d horizontally and verticallin the area immediately
overlying the underground mine workings. Hence
hydraulic conductivity scenario considered for the sensitivity analysis, the groundwater
modelling assumes that the Rewan Group will respond unijoamé fractured sandstone
aquifer. This is akin to assuming that the Rewan Group is heavily faulted and fractured
throughout the area, such that it ceases to function as an adtfitard.

286. Dr Merrick gave similar evidence that this conductivity is equivalenthtat of
sandstoné*!

287. Importantly, as is set out below in more detail, Mr Bradley gave evidence that:

(&) The highest vertical conductivity values applied to the Rewan Formation (that is, 1
x 102 m/day) are typical of an aquitard, not an aquifer as is adsertte above
passagé*?

(b) Aquifer conductivity values are typically metres per &ay.

288. On this basis alone, the Applicant's sensitivity analysis cannot be considered a substitute
for modelling faulting?**

Analysis of model uncertainty

289. Uncertainty analysissi about understanding how certa
predictions might be. There is agreement that it is very important to know how good or
otherwise a model is at predicting outcorffes.

238 Transcript 424, lines 3645.

238 Transcript 470, lines 316.

240 MR2014 (GHD (2014) Letter GHD to Hamish Manzi entiti@drmichael Coal Project Response to IESC
Advice soft page 14.Hmphasis Adddd

241 Transcript 722, lines 3640.

222 Transcript 426, line 1 to 427, line 3.

243 Transcript4-25, lines 2141; Transcript5-38, lines 3740.

24 Transcript 470, lines 1419.

2% Transcript 767, lines 4247.
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290. The following guiding principles from th2012 Australian groudwater modelling
guidelines (2012 Guideline$ give useful insight into the purpose of uncertainty
analysis:

Guiding Principle 7.1: Because a single oO0trued model cann.
results presented to decisiomakers should include estimatsuncertainty.

Guiding Principle 7.2: Models should be constructed to address specific objectives, often
well-defined predictions of interest. Uncertainty associated with a model is directly related
to these objective¥®

291. The IESC made the followingpmments about the uncertainty analysis in this case
its meeting minutes of 134 May 2014 I[ESC Minutes):

In this case, the proponent did not provide a model uncertainty analysis to substantiate the
robustness of its groundwater fl ow conceptual
analysis of the groundwater model would allow a better understanding ohffacts on the

Mellaluka and Doongmabulla Springs Complexes, and Carmichael Riter.

292. The 2012 Guidelines clearly distinguish between sensitivity analysis and uncertainty
analysis:

éuncertainty analysis builds upi© Wheredsu t i s dis
sensitivity simply evaluates how model outputs change in response to changes in model

input, uncertainty analysis is a more encompassing assessment of quality of model

predictions. In uncertainty analysis, sensitivities of predictions to nuateimeters are

combined with a statistical description mbdel errorandparameter uncertaintyr hus,

the uncertainty associated with a prediction depends on both the sensitivity of the

prediction to changes in the model input, and on the uncertaittg afputs, parameters,

observations and conceptual model it$&f.

293. Dr Merrick conceded that GHD has not done anything that permits a statistical
description of model error, and what has been done with respect to parameter
uncertainty fiasdatutdhee’toat ybasivel . 0

294. ProfWer ner 6s key concerns on this issue, a
expert report?® align with the concerns of the IESC:

(a) The analysis and understanding of the uncertainty in model predictions is weak
and

(b) Sensitvity analysis is not an adequate assessment of uncertainty in the model.
Single parameter peturbation

295. The sensitivity analysis undertaken by GHD was a simple perturbation of individual
model parameters one at a time.

246 Exhibit 78; AA042 (National Water CommissieAustralian Groundwater Modelling Guidelines (June 2012))
p. 93, softpagel05.

247 Exhibit 60; OL033 (IESC Minutes).

248 Exhibit 78; AA042 (National Water Commissierustralian Groundwater Modelling Guidelines (June 2012))
soft page 107, para 9% nphasis adddd

249 Transcript 771, lines 1326; Transcript &, lines 2324.

TranscripEx hi bit 20; OLO011 (@terModelling EXeert Repartpfspag8s 143 n d w
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296. Dr Merrick agreed witiProf Werner thathe sensitivity analysis undertaken is a very
basic analysis of uncertainty, and described @rossexaminatiorms A[ p] retty c
the [most]®basic form.?o

297. Dr Merrick accepted that sensitivity anal
the e are more sophisticated methédds that

Mul ti pl e ma@uii tmpradg si

298. This approach to sensitivity analysis must also be considered in light of the discussion
above r €onduttigitsh.t o A

299. Given that there are a number of model lay@tk similar orlower conductivityvalues
than the Rewan Formation (layers 6 to 11), an increase in the conductivity of any one
of these at ime can have only a limited effect on the impact predictions.

300. Dr Merrick accepted the anal ogy that the
target units and the upper aquifers, through which the impact would have to propagate
before impacting theprings®>3 The sensitivity analysis opens only one gate at a time
to test the extent of the impact on the Doongmabulla Springs.

301. Dr Merrick agreed that the effect of this approactd the very low conductivity of
layers6tollvas t o fAmut eopactshe predicted i m

Q: The Permian unit overlaying the AB seam is modelled with a lower permeability than
the Rewan Formation?

A: Yes.
Q: Yes. In other words, to use slang which | think that a couple of you have used so far,

itds an Teawe n ttdisg hevemtighter [agudtard], ameven tighter barrier
to flow, than the Rewan?

A: Right.

Q: So given that web6re talking about the capaci
having a unit which is | ess permeabl e than t
sensitivity analysis; the way in which tweaking the Rewan might give you a bigger or
a lower impact?

A: Itdoes. Yes.

Q: And in patrticular, it would tend to mute the impact of the sensitivity analysis to the
Rewan?

A Itii t wi | I mutopitbetause wetseedhat ¢heraiidnall, we have seen
thei the shape of the curve though there is sensitivity still to the Rewan values in the
sensitivity analysis. So i% does have a muti |

Perturbing multiple parameters increasenpacts

302. Dr Merrick confirmed that in the sensitivity analydiene by GHDno two parameters
were perturbed in combinatiger

251 Transcript 768, lines 2324.

282 Transcript 718, line 36 to 719, line 1.
253 Transcript 847, lines 58.

2% Transcript 868, lines 2137.

255 Transcript 846, lines 3943.
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303. He also confirmed that perturbation increasing the conductivity of two parameters at the
same time would increase the observedaoip

Q: So, in other words, if you tweak the Rewan Formation numbers but you leave, for
example, the Permian units overlying the AB seam the same then you're not going to
get as big an impact as if you tweak both of them at the same time, are you?

A: Thats trueé.

Q: So, for example, we, | think, agreed earlier that the Clematis Sandstone and the Rewan
Formation were identified by GHD as being relatively sensitive insofar as impacts to
the Doongmabulla Springs are concerned?

A: Right.
Q: So, given that, ithe tweaking to each of those layers was done at the same time to

increase the permeability, you would reasonably expect an increase in the impact to
the Doongmabulla Springs?

A: Yes, if you vary the two in the samawell, in a direction, that gives youtdgher
impact in both cases without trying to second guess which way it should be done. Yes,
you will get a greater impact than perturbation of a single one &léne.

304. By assigning very low permeability values to the units between the coal seam the
Doongmablla Springs, and then perturbing only one parameter at a time, GHD has

taken an approach that cannot be expected to usefully demonstrate the sensitivity of the
model outputsind predicted impacts on the Doongmabulla Springs

Unexplained mistake in sensitivanalysis

305. Figures 12 to 14 in theCarmichael Coal Mine and Rail Project SEIS: Mine
Hydrogeology Report Addendyrdated 24 October 2018EIS AddendumReport),
show the sensitivity analysis.

256 Transcript 847, lines 1637.
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Figure 12 Sensitivity Analysis - Doongmabulla Springs Maximum Impacts

SEIS Addendum Figure 12: Sensitivity analysis outputs from GHD (2013) Carmichael Coal Mine and Rail
Project SEIS: Mine Hydrogeology Report Addendun?®’

306. Dr Merrick gave evidence that a plot such as that shown in SEIS AddeRdport
Figure 12SEIS Addendum Fgure12s houl d show a Amdthatt oni c¢
is, a linear or parabolic functiagnand noted that some of the results shown in SEIS
Addendum Figure 12 are off the function lif.

307. Dr Merrickbés explains the issue and his ¢

Q: You s e=®antddlé a reiddle result there which is off what you would describe
as being the function line?

A: Sure. Yes.
Q: Yes. And when you see patterns like that where one of the values or more than one of
the values are off the function line, | understdhidf We r ner wi || say that

significant cause for concern in terms of the calibration and the sensitivity analysis
youbre doing?

A:  Well it does suggest that there was some other change in the model.

Q: Yes?

A Ot her than that pertthartbdthiegndé. dintdds uisredithat iev
when they perturbed it. There must have been some other variation to the base model
sitting there without their realising it.

Q: Okay?

A: Otherwise you would get the continuous curve.

Q: Yes. Youdd melti ntehewduwme tbewen tal king about?

A: Yes.

25"MR170.2 (SEIS, Volume 4, Appendix KisMine Hydrogeology Report Addendumsdft page 42.
28 Transcript 83, line 39 to &4, line 22.
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Q: So, right. So the point of tHethe commendable sensitivity analysis done in this case
was to test the impact on the results of the model by changing one parameter?
A:  Yes.
Q: And what this shows is, that withbthe modellers knowing it, more than one
parameter was changed?
A Itiit does suggest that é.
Q: But we dondét know what the other change or c¢
A:  No.
Q: We have no idea?
A: No2*®

308. Such an unexplained error is of fundamental concern, partigutaven that it
represents a mistake in the only analysis of uncertainty (albeit rudimentary) that has
been done on the model.

Non-convergent sensitivity runs

309. Dr Merrick andProf Werner both expressed concerns about the results shown in a
similar diagramto SEIS Addendum Figure 12, but prepared with respect to the
sensitivity analysis on the final vof8®

310. Dr Merrick described this as a water balance error and indicated that the model runs
should be thrown away:

So there are many reasons why a simulatigght not converge. They don't all run easily,

| can assure you. So that's my best estimate of what's happening there, that some of the runs
you would dismiss. And you could probably dismiss them bmean, systematically by

looking at water balance er If they were significant errors then you throw those runs
away?6?

311. Prof Werner expressed concern about this issue in his individual expert report and in
oral evidence, and particularly thetatementin the EPBC Response Report that
instances where wattral ance errors were returned we
cautiono, ffot discarded.

312. This norconvergence is a serious issue in the eyes of both modelling experts but, again,
Dr Merrick did not identify this issue until it was put to him arossexamiration
Neither did Mr Middlemis, the reviewer who described the uncertainty analysis as
icommen&dabl eo.

Type I IV analysis

313. The modelling experts agreed in thent Groundwater Experts Report dated 9 January
2015 Groundwater JER) that:

259 Transcript 84, line 20 to 85, line 15.

260MR170.2 (SEIS, Volume 4, Appendix K6Mine Hydrogeology Report Addendursdft p44.

261 Transcript 850, line 47 to &1, line 4.

262 Transcript 956, lines 2025; Transcript 968, lines 3684;Ex hi bit 20; OLO11 (Prof. We
Modelling Expert Reportsoft page 19; Exhibit 68; AA036 (GHD ReportResponse to Federal Approval

Condtions - Groundwater Flow Modél November 2014) soft page 65

263Exhibit NPM2toEx hi bit 19; AA010.1 (Dr Merrickdfspaggddbundwat e
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