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STATEMENT OF EVIDENCE TO THE LAND COURT BY DUNCAN IRVINE AND ANDREW DURICK

1.

Expert details and qualifications

1.1

Name
(a)

This statement of evidence is prepared by Duncan Irvine and Andrew Durick.

(b)

The experts are referred to throughout this statement by their initials - DI and
AD.

1.2

Address
(a)

Our business address is Level 2, 15 Mallon Street, Bowen Hills Qld, Australia
4006.

1.3

Qualifications
(a)

Nominally, DI addresses the topics of groundwater conceptualisation while
AD addresses groundwater modelling. However, there is some overlap
between the issues, and as such opinions from both experts are expressed
for some of the issues.

(b)

The qualifications for each expert are provided below:
(i)

Duncan Irvine: BSc (Rhodes University, South Africa).

(ii)

Andrew Durick: MAppSc (Maths), Queensland University of
Technology, BEng (Environmental Engineering) (Hons), Griffith
University.
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(c)

Annexure A to this statement is a copy of the curriculum vitae for each
expert.

2.

Instructions

2.1

We have been instructed by Clayton Utz on behalf of New Acland Coal Pty Ltd (NAC) to
prepare a statement of evidence to the Land Court in relation to the objections lodged in
opposition to NAC's New Acland Coal Mine Stage 3 Expansion project (the Project).

2.2

A copy of our letter of instructions from Clayton Utz dated 17 February 2016 is Annexure
B to this statement.

2.3

In summary, our instructions are to prepare a statement of evidence to the Land Court
addressing:
(a)

pursuant to order 24 of the Land Court orders dated 9 November 2015 (as
amended on 8 February 2016), points of disagreement identified in the joint
expert reports undertaken by us with Matthew Currell and Adrian Werner (the
JER); and

(b)

pursuant to order 23 of the Land Court orders dated 9 November 2015 (as
amended on 8 February 2016), objections lodged, and evidence provided, in
opposition to the Project where there is no expert in that field of expertise
nominated by the relevant objectors.

3.

Facts and Assumptions

3.1

In producing this statement, we have relied on the following facts and assumptions:
(a)

This report has been prepared to assist the Land Court for the purpose of
providing expert assessment and advice to the Court on the groundwater
issues in relation to the Project that is located within Mining Lease
Application (MLA) 50232 and MLA 700002. The MLAs are located
immediately south of the current New Acland Coal Mine operated on
ML50170 and ML50216.

(b)

We have used the following methodologies to assist in preparing this report:
(i)

We conducted an initial peer review of the EIS and AEIS
documents.

(ii)

AD conducted a review of groundwater model files.

(iii)

We conducted a site visit on 2nd November 2015 to familiarise
ourselves with the current mine operations and groundwater
management of these operations.
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(iv)

We reviewed New Acland Mine fault mapping provided by the
New Hope Group.

(v)

We reviewed New Acland Mine groundwater monitoring water
level data provided by the New Hope Group.

(vi)

We have reviewed the objections made to the MLAs and related
amendment to the environmental authority (EA Amendment
Application).

3.2

The following documents and data have been relied upon in making an assessment of
the Project:
(a)

AEIS Appendix D Commitments Register, New Acland Coal Mine Stage 3
Project AEIS, New Hope Group, August 2014.

(b)

AEIS Appendix F, IESC Report – Groundwater Modelling Technical
Addendum, New Acland Coal, New Acland revised Stage 3 Project AEIS, 13
August 2014.

(c)

AEIS Appendix N, IESC Submission Response, New Acland Stage 3 Project,
New Hope Group, August 2014.

(d)

Barnett et al, 2012, Australian groundwater modelling guidelines, Waterlines
report, National Water Commission, Canberra.

(e)

Draft environmental authority EPML00335713 – New Acland Coal Mine, 28
August 2015.

(f)

EIS Chapter 6, Groundwater Resources, New Acland Coal Mine Stage 3 Environmental Impact Statement, New Hope Group, January 2014.

(g)

EIS Appendix G.4, Groundwater, G.4.1, Stage 3 Aquifer Testing Report (July
2009).

(h)

EIS Appendix G.4.3, WSAA Water Quality Monitoring Report, Establishment
of Groundwater Quality Background Limits (2012), New Acland Coal Pty Ltd,
December 2012.

(i)

EMOS: New Acland Coal Mine, Environmental Management Overview
Strategy, Mining Lease 50170, report prepared by Ison Environmental
Planners for New Acland Coal Pty Ltd, June 2001.

(j)

IESC 2015-073: New Acland Coal Mine Stage 3 (EPBC 2007/3423) –
Expansion, Final New Acland Coal Mine Stage 3 Advice, 10 December 2015.
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(k)

OGIA, Underground Water Impact Report for the Surat Cumulative
Management Area, report prepared by the Queensland Water Commission,
18 July 2012.

(l)

New Acland Coal Mine Stage 2 Expansion Project Environmental Impact
Statement, report prepared by Sinclair Knight Merz (now Jacobs) for New
Hope Coal Australia, January 2006.

(m)

New Acland Coal Mine Stage 3 project, Coordinator-General’s evaluation
report on the environmental impact statement, December 2014.

(n)

Response to Information Request from the Department of Environment and
Heritage Protection, New Acland Coal Mine Stage 3 Project, New Hope
Group, June 2015.

(o)

Appendix A – Revised Environmental Management Plan, Response to
Information Request from the Department of Environment and Heritage
Protection, New Acland Coal Mine Stage 3 Project, New Hope Group, June
2015.

(p)

Appendix C – GMIMP, Response to Information Request from the
Department of Environment and Heritage Protection, New Acland Coal Mine
Stage 3 Project, New Hope Group, June 2015.

(q)

SKM, New Acland Coal Mine – Groundwater Modelling Report – Calibration
to Observed Drawdown Responses, August 2013.

(r)

SLR, New Acland Stage 3 Project Bore Baseline Assessment Program,
report number 620.11279.0001 prepared for New Hope Group, 3 December
2015.

(s)

Statement of Evidence of Dr Andrew Daniels dated 7 February 2016 and filed
in these proceedings on 19 February 2016.

4.

Structure of statement

4.1

In accordance with our instructions summarised in paragraph 2.3 above, our evidence
comprises the following two parts:
(a)

Part A addresses the issues of disagreement recorded in the JER; and

(b)

Part B addresses certain matters relevant to our field of expertise that have
been raised in the objections to the MLAs and EA Amendment Application,
and the lay-witness evidence filed, in these proceedings.
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5.

Opinions and findings
Part A - Opinion and findings on points of disagreement in the JER

5.1

In the JER, because in relation to the same issues, we dealt with matters of agreement
first and then dealt with matters of disagreement second (in most cases some 20 pages
later), it is difficult to see in one place the points of agreement and disagreement on the
same issue. Accordingly, we have created the table in Annexure C to this statement
which clearly outlines the matters of agreement and disagreement (by simply copying
and pasting the text of the JER) for each issue and then also includes our further
statements in relation to the areas of disagreement.

5.2

From the joint expert meetings and JER, it is clear that the opposing experts have
identified many issues that relate to alleged poor drafting of the groundwater report. AD
and DI agree that the report could have been drafted better and this was an issue
identified in the peer review conducted by AD in June 20141. The experts have largely
found agreement on this issue2. In AD and DI's view, the objectors' experts appear to
be putting greater emphasis on the drafting rather than the substance and AD and DI
consider that such criticisms do not change the appropriateness of the model
development, calibration and the assessment of the impacts on groundwater for the
Project.

5.3

Accordingly, in relation to the substantive matters, being the adequacy of the following:
(a)

the conceptualisation of the hydrogeology;

(b)

the assessment of existing and potential water quality impacts;

(c)

the proposed monitoring program; and

(d)

the model,

although there was some agreement on these matters, Annexure C indicates that there
were also many fundamental differences of opinion.
5.4

AD refers above to the peer review that was undertaken in relation to the groundwater
impacts for the project and AD and DI consider that it is appropriate to provide more
detail in relation to that review. The peer review was undertaken in accordance with the
Australian groundwater modelling guidelines3. This document details guidelines for

1

Appendix C of Appendix N of the AEIS (being Document ID: EHP.0111, pp 229-251).

2

See paragraphs 2.1, 2.3, 2.7, 2.54 and 2.55 of the JER.

3

Barnett et al., 2012, Australian groundwater modelling guidelines, Waterlines report, National
Water Commission, Canberra.

5

appropriate methodologies and approaches to design, construction, calibration,
prediction, sensitivity and uncertainty analysis during the model development phase,
and appropriate ways to assess models for reliability and “fitness for purpose”. A
checklist is provided in the guidelines that is used by modellers during construction and
by reviewers as a means of determining if the modelling has been undertaken
appropriately. From the peer review, AD concluded that the model was assessed to be
“fit for purpose” for meeting the project objectives, those being to provide information on
the extent of impact and the potential inflow of groundwater to the mine pits.
5.5

As mentioned above, AD has utilised the Australian modelling guidelines in the peer
review to assess the model. The guidelines provide a methodology for assessing to
what level a model needs to be developed to be considered appropriate for various
uses. There are three levels of what are termed ‘confidence level classification’. For
example, the guidelines outline that a Class 2 confidence level classification is required
for:
(a)

prediction of impacts of proposed development in medium value aquifers;

(b)

evaluation and management of medium value impacts; and

(c)

providing estimates of dewatering requirements for mines and excavations
and the associated impacts.

5.6

Based on the criteria outlined in Table 2-1 of the guidelines3, the model has been
assessed by Jacobs in consultation with the DNRM, and subsequently through the peer
review process by AD, as requiring a Class 2 confidence level classification, that is a
model suitable for undertaking an impact assessment.

5.7

Many of the concerns expressed by the opposing experts indicate that they are
expecting a higher fidelity model, i.e. an ‘aquifer simulator’ (Class 3 confidence level
classification required for predicting sustainable yield assessments for a high value
aquifer system), as opposed to the typical ‘impact assessment’ (Class 2) model required
for such assessments4. Similarly, a Class 1 confidence level classification would also
be inappropriate given this targets for example, design for monitoring of pumping from a
low risk aquifer. AD disagrees with this view and considers that the model development
has achieved an appropriate level of complexity and has reached a confidence level
classification of Class 2 (as described above). This means that the model is ideally
suited to the prediction of impacts from proposed mine developments.

5.8

Based on AD's industry experience, the modelling approach of doing a stochastic
‘calibration’ to explore parameter non-uniqueness and describe potential uncertainty in

4

See paragraph 3.38 of the JER.
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model predictions, puts the modelling above what is normally undertaken within the
industry. The stochastic approach involves running the model numerous times with
random combinations of parameters that are each individually plausible based on field
data and expertise. Jacobs has created almost 3000 of the realisations of parameter
combinations and run the model to determine if the model meets calibration criteria. If it
does provide a satisfactory match between observed groundwater levels and observed
pit inflows, then the parameter realisation is retained and used for predictions of the
Project. All the prediction results were then used to define the statistics on the range of
predictions.
5.9

During review of the model files, an error in the application of the faults in the model was
identified, however the error has led to a more conservative assessment of the potential
impact from the Project. This is because the faults were incorrectly implemented in the
model with gaps along most of their alignment, resulting in continued hydraulic
connection across the fault, in contrast to it being a barrier to groundwater movement. If
the faults had been implemented correctly in the model, there would have been less
propagation of groundwater drawdown east and west of the Project. Other conservatism
built into the model, such as homogeneity (i.e. non-variation in aquifer parameters) and
amplified (greater than expected) vertical connectivity lead AD to believe that the
predicted extent of drawdown coming from the model will encapsulate the eventual
measured drawdown resulting from the project.

5.10

There are areas where the modelling can be improved with further data collection in the
future, and this is addressed through the Coordinator General’s conditions and through
the subsequent EA requirements. More specifically, there is a requirement to
periodically (every 2 years) review and update the model based on the data collected.
This iterative auditing and updating of the model aligns to good model practice and
appropriate use of the model, and also to standard industry practice.

5.11

DI also considers that, despite the fact that the groundwater report could have been
drafted better, the EIS and AEIS studies provided a comprehensive assessment of the
predicted impacts on groundwater. DI also considers that the conceptualisation and
general groundwater assessment was done in accordance with the Australian
groundwater modelling guidelines. That is the conceptualisation provides “a descriptive
representation of the groundwater system and processes operating across the model
area”5.

5.12

With respect to managing impact on the surrounding aquifers utilised by landholders for
water supply, DI believes that a sufficient number of monitoring bores exist around both

5

Sinclair Knight Merz, 2013, Australian groundwater modelling guidelines: companion to the
guidelines, National Water Commission, Canberra.
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the existing mine and are proposed for the Project to identify the predicted groundwater
drawdown extents beyond the mining lease boundaries6. Where the groundwater model
predicts impacts extending beyond some of the groundwater compliance monitoring
bores, impact on groundwater levels within existing landholder groundwater supply
bores will be assessed and managed in accordance with the Bore Baseline Assessment
Program (and Make Good Agreements). Management of environmental impacts on
groundwater are considered to be adequately addressed by the conditions imposed in
the Coordinator-General’s evaluation report (Conditions 10, 11 and 12 [Groundwater],
and Conditions 1, 2 and 3 [Schedule 3 – Approvals under the Water Act 2000]) and
Draft environmental authority EPML003357133 (Condition numbers D8, D9b, D10, D11,
D12, D13, and D14). The additional data and assessment considered necessary by the
opposing experts will be considered and addressed within the conditions imposed for
the groundwater management and monitoring program, monitoring program review, and
groundwater model review (Coordinator-General’s evaluation report Conditions 10, 11
and 12 [Groundwater], and Conditions 2 and 3 [Schedule 3 – Approvals under the Water
Act 2000]). This process provides for a “review of performance” of the predicted impacts
to groundwater. It also provides for an iterative process for reviewing and updating the
groundwater management systems that will be implemented for the Project. This
iterative approach to model audit and update is standard industry practice.
Part B - Responses to MLA and EA objections filed by objectors
5.13

In relation to the objections raised to the MLAs and EA Amendment Application, and the
lay-witness evidence filed, within our area of expertise, we refer to the table located in
Annexure D and Annexure E to this statement.

6.

Summary of opinion and findings

6.1

The following summarises our opinions and findings:
(a)

Whilst not uncommon in the industry, it may be correct that from an academic
perspective, the reports in the EIS and AEIS could have been better drafted
but the overall consequences of the omissions and errors within the
documents are not significant. We agree with the findings of the CG that the
model is ‘fit for purpose’ in accordance with the relevant guidelines and has
properly assessed the potential impacts on groundwater associated with the
proposed Project.

(b)

Further, we consider that the conditions that have been imposed by the CG,
through the Draft EA and that have been recommended through approvals

6

See paragraphs 3.34 and 3.40 of the JER.
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under the Water Act 2000 (Qld) are appropriate and are typical for a project
of this type. These conditions include:
(i)

further regular reviews and updates of the model as more
information becomes available during the Project life;

(ii)

the obtaining of further baseline data;

(iii)

a comprehensive monitoring network to establish potential impacts
on groundwater associated with the mining activities;

(iv)

the setting of trigger levels which will be an early warning sign that
mining activities may be impacting groundwater; and

(v)

the entry into make good agreements in circumstances where
bores have been found to have, or are likely to have, an impaired
capacity.

(c)

As outlined in the Affidavit of Bruce Denney dated 10 December 2015, NAC
has commenced a comprehensive Bore Baseline Assessment Program
(being exhibit "BD9" to that affidavit) so that appropriate baseline data for
individual landowner bores can be obtained and, together with the monitoring
network referred to at 6.1(b)(iii) above, will form the basis for determining
whether such bores may have an impaired capacity in the future as a result
of mining activities.

(d)

In these circumstances, we consider that there is a comprehensive regime in
place to ensure that any groundwater impacts are appropriately mitigated
and managed.

(e)

More detailed responses to the MLA and EA Amendment Application
objections are presented in Annexure D.

(f)

More detailed responses to the lay-witness evidence filed by objectors are
presented in Annexure E.

7.

Definitions
In this statement, terms in relation to groundwater and modelling have the following
meanings:
Alluvium means sediments deposited by flowing rivers. Depending upon the location in
the floodplain of the river, different-sized sediments are deposited.
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Aquifer means rock or sediment in a formation, group of formations, or part of a
formation which is saturated and sufficiently permeable to transmit economic quantities
of water to wells and springs.
Barrier boundary means an aquifer-system boundary represented by a rock mass that
is not a source of water.
Baseflow means that part of stream flow that originates from groundwater seeping into
the stream.
Drawdown means a lowering of the water table of an unconfined aquifer or the
potentiometric surface of a confined aquifer caused by pumping of ground water from
wells or from other human-induced losses from the aquifer (e.g., seepage into
excavations).
Evaporation means the process by which water passes from the liquid to the vapour
state.
Evapotranspiration means the sum of evaporation plus transpiration.
Groundwater means the water contained in interconnected pores located below the
water table in an unconfined aquifer or located in a confined aquifer.
Groundwater flow means the movement of water through openings in sediment and
rock; occurs in the zone of saturation.
Heterogeneous means pertaining to a substance having different characteristics in
different locations. A synonym is non-uniform.
Homogeneous means pertaining to a substance having identical characteristics
everywhere. A synonym is uniform.
Hydraulic conductivity means a coefficient of proportionality describing the rate at
which water can move through a permeable medium. The density and kinematic
viscosity of the water must be considered in determining hydraulic conductivity.
Storativity means the volume of water an aquifer releases from or takes into storage
per unit surface area of the aquifer per unit change in head. It is equal to the product of
specific storage and aquifer thickness. In an unconfined aquifer, the storativity is
equivalent to the specific yield. Also called storage coefficient.
Transmissivity means the rate at which water of a prevailing density and viscosity is
transmitted through a unit width of an aquifer or confining bed under a unit hydraulic
gradient. It is a function of properties of the liquid, the porous media, and the thickness
of the porous media.
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8.

Expert's statement

8.1

We confirm that:
(a)

the factual matters stated in this statement are, as far as we know, true;

(b)

we have made all enquiries that we consider appropriate;

(c)

the opinions stated in this statement are genuinely held by us;

(d)

this statement contains reference to all matters we consider significant;

(e)

we understand we have a duty to assist the court and that duty overrides any
obligation we may have to any party to these proceedings or any person who
is liable for my fees or expenses and we have complied with that duty;

(f)

we have read and understand the rules contained in Part 5 of the Land Court
Rules 2000, as far as they apply to us; and

(g)

we have not received or accepted instructions to adopt or reject a particular
opinion in relation to an issue in dispute in these proceedings.

…………………………………………………………………
Andrew Durick
23 February 2016

…………………………………………………………………
Duncan Irvine
23 February 2016
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Annexure A - Curriculum vitae
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ANDREW DURICK
PRINCIPAL MODELLER / DIRECTOR
DATE OF BIRTH:

28 September 1972

EDUCATION:
Bachelor of Engineering in Environmental Engineering (Hons) from Griffith University, Brisbane (1995)
Masters of Applied Science (Mathematics) from Queensland University of Technology, Brisbane (2005)
Diploma of Business in Frontline Management from Open Learning Institute of TAFE, South Brisbane (2006)

MEMBERSHIPS:
International Association of Hydrogeologists, Member, Australian Chapter
National Groundwater Association (NGWA)

EXPERIENCE:
Current

Australasian Groundwater & Environmental Consultants Pty Ltd
Director / Principal Modeller

2001 - 2006

Department of Natural Resources, Mines and Water, Brisbane
Senior Hydrologist

2000 - 2001

Department of Natural Resources, Brisbane
Project Officer – Groundwater Modelling

1996 - 2000

Department of Primary Industries and Department of Natural Resources, Brisbane
Environmental Modelling Engineer

BIOGRAPHY
Andrew is the Principal Modeller and Director of Australasian Groundwater and Environmental Consultants. He
has over 20 years’ experience in groundwater modelling. He has an intimate working knowledge of MODFLOW
(industry standard modelling code) having investigated improvements to how the model overcomes nonlinearities in the numerical solution of the groundwater flow equation during post graduate study. Andrew has
worked in both the public and private sectors. During his 11 years working for the Queensland Government in
the capacity of a groundwater modeller, he undertook peer review of consultant’s work where assessments
of potential impacts to the Great Artesian Basin were concerned. In the last nine plus years he has focused
on groundwater modelling for the mining sector. Andrew’s skills include:
•

conceptualisation of complex groundwater systems,

•

generation and calibration of 3D groundwater flow models,

•

implementation of complex mine plans into groundwater flow models through development of in-house
modelling software – including aspects of in-pit spoil and longwall goaf,

•

ensuring model development and corresponding model output is appropriately aligned to regulatory
requirements,

•

assessment of model results through sensitivity and predictive uncertainty analysis, and

•

auditing and third party review of models developed for impact assessment by industry peers.
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ANDREW DURICK
PRINCIPAL MODELLER / DIRECTOR
PEER REVIEW AND EXPERT WITNESS PROJECTS:
Darwen vs Pacific Reef Fisheries – Model Review – Ayr, Qld
This project involved reviewing a groundwater model constructed to predict impacts on cane farmland
adjacent an aquaculture operation involving elevated saltwater ponds. The work involved critical evaluation of
the model and preparation of expert witness report, identifying why the model was not fit for purpose. This
matter was settled prior to the court date.
(For: K & S Darwen)
Twin Waters West – Review of Modelling – South East Qld
Review of groundwater modelling undertaken to predict changes to the groundwater regime resulting from a
proposed housing development. The project centred on court case proceedings between the developer
(appellant) and the local council (respondent). The groundwater modelling was undertaken by Douglas
Partners (DP). The review resulted in substantial changes to the initial model produced by DP, and to the
reporting of the model.
(For: Sunshine Coast Regional Council)
New Acland Stage 3 Peer Review – Qld
Peer review of the modelling undertaken by SKM / Jacobs for the AEIS. The Peer review used the Australian
modelling guidelines checklist to review the AEIS document and modelling. The model was found to be fit for
purpose, however the reporting was lacking some components and the review was supplemented with
discussions with the modeller.
(For: New Acland Coal / Clayton Utz)
Crinum Longwall Mine Model Review - Qld
This project involved a detailed review of a groundwater model developed to assess the impacts of
dewatering an underground coal seam on the overlying basalt and basal sand aquifers at the Crinum –
Gregory Mine. In particular the model was developed to assess the potential impacts of the mine
development on the Lilyvale Waterhole. The modelling was undertaken using a commercial version of
MODLOW called MODHMS which allows for unsaturated flow conditions (critical for simulating dry conditions
in MODFLOW).
(For: BHP Billiton Mitsubishi Alliance (BMA))
Condamine Alluvium Groundwater Model Review - Qld
Third party review of the Condamine alluvial groundwater model being constructed by Klohn Crippen Berger for
the Queensland Government. Provided advice on all facets of the project from conceptual issues through to
detailed technical issues with the model.
(For: Klohn Crippen Berger Pty Ltd)
Queensland Curtis LNG Project – Groundwater Impact Assessment – Surat Basin
AGE was engaged as a third party reviewer of work undertaken by others of the impact of coal seam gas and
the groundwater by-product extraction on the aquifers of the Great Artesian Basin. It involved a review of the
conceptualization of the groundwater regime, the numerical groundwater flow model development and
calibration including selection of parameters used to develop a calibrated model, predictive model outcomes
and reporting.
(For: Queensland Gas Company Pty Ltd)
Wyaralong EIS and Traveston EIS Reviews – South East Qld
A review of the groundwater components to the Wyaralong Dam and Traveston Dam EIS documents were
undertaken prior to each EIS being published for public comment. The reviews focussed on the data availability,
field testing results and conclusions made by the consultants to assess plausibility and ensure the conclusions
proposed were likely and accurate.
(For: Queensland Water Infrastructure Pty Ltd)

14

Page 3

ANDREW DURICK
PRINCIPAL MODELLER / DIRECTOR

SELECTED EXPERIENCE IN MODELLING FOR COAL MINE PROJECTS:

Watermark Coal Project – Breeza, NSW
Groundwater impact assessment of proposed open cut mine. Field investigations involving monitoring bore
installation, groundwater level and quality monitoring, pump out, packer and falling head permeability tests
and development of a complex 3D numerical groundwater flow model to assess the impact of the Project on
the highly productive alluvial aquifers of the Liverpool Plains and mitigation/containment strategies.
Uncertainty analysis was undertaken providing decision makers with confidence of the limited impacts of the
mine on the adjacent high value alluvial aquifer.
(For: Shenhua Watermark Coal Pty Ltd)
Caroona Coal Project – Caroona, NSW
Groundwater impact assessment of proposed multi-seam longwall mine. Extensive field investigations
involving monitoring bore installation, groundwater level and quality monitoring, pump out, packer and falling
head permeability tests, community consultation and liaison, and development of a complex 3D numerical
groundwater flow model to assess the impact of the Project on the highly productive alluvial aquifers of the
Liverpool Plains and mitigation/containment strategies.
(For: Coal Mines Australia / BHP Billiton)
Drake Coal Project – Groundwater Modelling – Collinsville, Qld
Project involved the development of a numerical groundwater flow modelling for the proposed Drake Coal
Project. Modelling included the simulation of activities at neighbouring Sonoma and Jax Mines. The model
was focused on impacts of the mining on the baseflow in the Bowen River. The model confirmed the limited
potential impacts on the Bowen River from the proposed project.
(For QCoal Pty Ltd)
Broughton Coal Mine – Fort Cooper, Qld
This project involved the generation, calibration and simulation of the proposed open cut Broughton Coal Mine.
The model domain was extended north to include the Hail Creek Mine as they are mining the same coal seams
that are proposed at the Broughton Mine. The modelling was done with the MODFLOW USG code.
(For U&D Mining Pty Ltd)
Eagle Downs Coal Project – EIS, Qld
A groundwater impact assessment was undertaken of a proposed multi-seam mine utilizing a high
productivity longwall system to extract coal from four separate seams. Study involved review of existing data,
installation of a monitoring network, development of conceptual and numerical models and predictive
modelling incorporating the descending order of mining the seams, sequencing of the longwall panels and of
goaf development. MODFLOW SURFACT was used in a staged approach allowing for aquifer properties to
change in line with panel voids and goaf development between the seams.
(For: Bowen Central Coal Joint Venture)
Wilpinjong Coal Project – Groundwater Modelling, NSW
Numerical modelling was undertaken to assess the potential groundwater inflows resulting from pit
dewatering and water supply extraction from the Ulan Seam and Marrangaroo Sandstone at the Wilpinjong
Coal Mine. Calibration of the model was compromised by uncertainty surrounding estimates of flow as well
as estimates of elevation of natural surface / water level reference points. Critical actions were identified and
recommended to improve this model.
(For: Wilpinjong Coal Pty Ltd)
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ANDREW DURICK
PRINCIPAL MODELLER / DIRECTOR
Cameby Downs Coal Project – Groundwater Impact Assessment, Qld
A groundwater impact assessment involving field investigation and 3D (MODFLOW) numerical modelling
was undertaken of the Cameby Downs Project, proposed open cut mining operation with a 31-year mine life.
The work was undertaken as part of the Environmental Impact Assessment to obtain Project Approval.
(For: Syntech Resources Pty Ltd/AARC)
Moorlands Coal Project - Numerical Model, Qld
A groundwater impact assessment for an EA application. Modelling was comparatively simple with a simple 3d
numerical model setup with three layers to simulate the small basin in which the coal resource was located. The
modelling was undertaken using MODFLOW SURFACT and also included a fault across the middle of the pit.
(For: Environmental and Licensing Professionals Pty Ltd)
Moranbah South, Qld
Project involved groundwater assessment for an EIS for the Moranbah South Mine, an underground mine in the
Bowen Basin. The modelling was undertaken in MODFLOW SURFACT. The mine plan was long and the
simulation of the Mains Access roads proved crucial in the mine inflow predictions.
(For: Hansen Bailey on behalf of Anglo American Metallurgical Coal Pty Ltd)
Gregory Crinum Kestrel Model Update, Qld
Project to modify and recalibrate the Matrix+ model. Updates included the addition of the Gregory open cut
mine, a change to the representation of the goaf and overlying fracture zone such that more appropriate
drainage from the basal sand and basalt aquifers was undertaken. The model had limited calibration to the
basalt aquifer due to its compartmentalisation.
(For: BMA and RioTinto Coal Australia)
Ensham Underground, Qld
Update of existing model to include new data and change of software from MODFLOW to MODFLOW
SURFACT to better represent the unsaturated zone. The model also added in the proposed underground
mining and predicted potential impacts on surrounding users and interaction with the Nogoa River.
(For: Ensham Resources Pty Ltd)
Crinum North Water Licence, Qld
A project to utilise the modelling undertaken by Matrix+, modify the model to include a different mining approach
and the re-running the model and reporting predicted impacts for the water licence compliance.
(For: BMA)
Coppabella Underground, Qld
This project involved assessment of the underground mining proposed at an existing open cut operation. A
MODFLOW SURFACT model was developed to simulate the existing operation and calibrate to observed water
level changes, before being used to predict groundwater impacts from the underground longwall mining. The
modelling included simulation of heightened connective fracturing above the longwalls.
(For: McCollum Consulting)
Codrilla Coal Mine, QLD
A ‘greenfield’ site where a proposed open cut mine was planned. Modelling was undertaken to simulate the
potential drawdown and groundwater pit inflow resulting from the mining. The modelling was done using
MODFLOW SURFACT and the backfilling of the spoil as the open cut progresses was simulated.
(For: Bowen Basin Coal Joint Venture)
Eastern Creek – Newlands, QLD
This project was to undertake the groundwater assessment (an in particular the modelling components) for an
EIS for the proposed Eastern Creek mine as part of the Newlands Mine complex. Modelling included the
calibration to the earlier mine development at Newlands, as well as predictively simulation both open cut and
underground mining. MODFLOW SURFACT was used to achieve this.
(For: KBR, and their client Xstrata)
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Sonoma Final Void Inflows, Qld
Project involved assessment of potential inflow to the Sonoma void post mining. The output from the modelling
was used in a Goldsim model to provide a more detailed recovery solution including water quality. The
modelling involved modification of the existing Drake model setup, and simulation of numerous steady state
simulations and provide inflow estimates.
(For: QCoal Pty Ltd)
Saraji East, Qld
The Saraji East project is a proposed extension of the existing Saraji open cut mine to go underground. The
project was for undertaken for an EIS for the proposed underground. The modelling (with MODFLOW
SURFACT) involved representation of, and calibration to, the existing open cut operations. Then a predictive
simulation of the proposed underground mining was undertaken with the calibrated model.
(For: BHP Billiton Mitsubishi Alliance Coal Operations Pty Ltd)
Drayton South Revised Mine Plan
Project involved the use of our existing Drayton South model to simulate a revised mine plan for the Drayton
South open cut mine. The revised mine plan was implemented and added to the original EIS modelling. The
revised mine plan also required an updated final landform. Critical to the project was the mine site’s interaction
with the Hunter River alluvium. Modelling was undertaken using MODFLOW SURFACT.
(For: Hansen Bailey on behalf of Anglo American Coal)
Groundwater Impact Assessment – Boggabri Coal Mine, NSW
A hydrogeological investigation for the expansion of Boggabri Open cut coal mine was undertaken for the
Environmental Assessment. The project investigated the impact of mining on the Namoi Valley alluvial
aquifers over a 21-year period. The project included a review of existing data and formulation of a conceptual
model of the hydrogeological regime, followed by site investigations including installation of monitoring bores.
The data generated by the investigation was used to construct and calibrate a numerical groundwater flow
model that simulated the impact of the project on groundwater levels and regional groundwater users.
Groundwater inflows to the mine were also simulated.
(For: Boggabri Coal)
Maules Creek, NSW
Groundwater model development to simulate the potential impacts arising from mining of the proposed Maules
Creek Mine. The model simulated the nearby mines (Boggabri and Tarrawonga Mine) and included the alluvial
plains to the north, south and west of the mine, which is on a Permian outcrop area. The model was constructed
in MODFLOW SURFACT and provided potential drawdown and pit inflows into the assessment.
(For: Aston Resources Limited)
HVO North GW Management - Carrington West Wing, NSW
Conceptualisation and groundwater model development for proposed tailings emplacement within the HVO
North complex, Hunter Valley. The assessment included development of a complex 3D numerical
groundwater flow model, using MODFLOW SURFACT, to assess the impact of the Project on the highly
productive alluvial aquifers of the Hunter River.
(For: Coal & Allied)
Cameby Downs Expansion – Surat Basin, Qld
An open cut coal mine is proposed at Cameby Downs near Miles. It is proposed to mine from the Kogan and
Macalister Coal Seams of the upper Kentucky Seam Interval. A conceptual hydrogeological model of the
area was developed by reviewing the geology, stratigraphy and groundwater monitoring data. A revised mine
plan was provided and a numerical modelling was undertaken to predict mine inflow and drawdown
propagation. The original mine plan was simulated using a FEFLOW model. This model was ported to
MODFLOW SURFACT. The groundwater recovery in the final void was simulated post mining. A
groundwater monitoring program was designed on the basis of results of the groundwater impact
assessment.
(For: Syntech Resources Pty Ltd)
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Burton Pit Spoil Dewatering Design, Qld
A review was undertaken of the dewatering strategy adopted to achieve timely dewatering of the saturated
spoil backfilling the Burton open cut mine and the impact of heavy rain and flooding on this timeline.
Numerical modelling was undertaken to design an additional dewatering system that would augment the
existing system enabling dewatering of the spoil I the required timeframe.
(For: Thiess Pty Ltd)
Harrybrandt Project Groundwater Assessment, Qld
The Harrybrandt project is a ‘greenfield’ coal mine project located south of the existing Copperbella Coal mine.
The assessment involved generation of groundwater flow model to simulate the impacts of the mining on
surrounding groundwater regime. A MODFLOW SURFACT model was generated to predict groundwater
drawdown in various aquifers and to predict the groundwater inflow to the mine during mining. The modelling
was made difficult due to the steep dipping coal seams.
(For: AustralAsian Resource Consultants Pty Ltd on behalf of Yancoal Australia Limited)
Mount Thorley-Warkworth Mine, NSW
The impact of a proposed extension to Warkworth Mine on the groundwater regime was assessed as part of
the Environmental Assessment process. The project included review of the current level of impact and
simulation of the impact of the proposed extension. The scope of work included review of baseline data,
construction of additional groundwater monitoring bores, a bore census and numerical modelling. The impact
of the proposed extension on the groundwater regime was outlined in a detailed report and a monitoring
network designed to allow future monitoring and verification of the project impacts.
(For: Warkworth Mining Limited)
Eagle Downs FEL3 - QLD
The modelling for the EIS was updated for the Front End Loading project for the Eagle Downs site. The update
included the adding of the interburden that was simulated in a simplified manner in the EIS, but required the
storage seepage to be accounted for in the more detailed defensible feasibility study.
(For: Eagle Downs Coal Mine)
Eagle Downs Model Updates, QLD - current
A rework of the existing Eagle Downs FEL model. The changes made are a new mine plan and a change to the
MODFLOW USG software. The model has added more layers, but has also reduced the total number of model
‘cells’ through the use of the Unstructured Grid (USG) approach with voronoi shaped cells.
(For: Eagle Downs Coal Mine)
Newlands Regional Groundwater Modelling, Qld - current
This project is looking towards various mining activities and closure strategies for parts of the mine no longer
active. It is looking at both open cut and underground mining areas. The modelling is achieved through the
MODFLOW USG software and captures the Newlands, Eastern Creek and Suttor Creek mine areas.
(For: Glencore)
Other coal mining projects where modelling advice / assistance was given, but not a dominant modelling role:
• Meteor Downs South, Qld
• Rolleston Mine, Qld
• Minyango Coal Mine, Qld
• Rocky Hill, NSW
• Taraborah, Qld
• HVO North / South, NSW
• West Muswellbrook, NSW
• Wambo Coal Mine, NSW
• Mt Arthur North Open Cut, NSW
• Ellensfield Mine, Qld
• Elimatta Coal Mine, Qld

18

Page 7

ANDREW DURICK
PRINCIPAL MODELLER / DIRECTOR
SELECTED EXPERIENCE IN NON-COAL MINE DEVELOPMENT PROJECTS:
Berwyndale and Argyle Gas Fields – Data Review, Surat Basin, QLD
A review of gas production and associated water production from a coal seam was undertaken. The objective of
the project is to determine the long term water availability for more beneficial options, which will eventually
involve groundwater modelling of the coal seam and adjustments made for the gas and water relationship.
Water chemistry is proving invaluable in determination of water sources in the region and providing a preliminary
conceptual model of the hydrology of the coal seam and the adjacent sandstone aquifers. The Surat Basin is a
component of the Great Artesian Basin.
(For: Queensland Gas Company Pty Ltd)
Grande Cote Zircon Project – Dredge Pond Water Balance, Senegal
Numerical groundwater flow modelling using FEFLOW software was undertaken of the “sand sheet” aquifer
to assess the water balance and make-up requirements for a 4ha moving dredge pond taking into
consideration that the pond level would be both at and above water table level. The modelling considered
water inflow from the aquifer and disposal and recovery of water from the tailings discharged at the back of
the moving pond for different unsaturated thickness of the dune sands above the water table.
(For: Mineral Deposits Ltd)
Alcan Pond 6 – Gove, NT
This project has looked at the seepage through a proposed dam wall for a pond design to hold supernatant
liquor. The modelling assessment was achieved through a number of slice models using FEFLOW. The slice
models adopt the pond topography and proposed constructed wall dimensions for a number of alignments.
Seepage rates were supplied for a number of climate situations.
(For: Rio Tinto Alcan Gove)
Beachside, Hyatt Regency, Coolum, Qld
Hyatt Regency Coolum is redeveloping a part of the existing golf course located between the David Low Way
and the coast of the Pacific Ocean for residential accommodation and residential facilities. The
redevelopment will involve raising the elevation of the parts of the golf course by up to 2m, removing the
existing artificial lakes and creation of a new lake. A multi-layer numerical groundwater model was developed
to assess the impact of the proposed redevelopment on the groundwater regime and provide advice with
regard to the management of the lake levels and changes in groundwater levels.
(For: Lend Lease Developments Pty Ltd)
Rainbow Shores – Inskip Point, Qld
The project involved modelling of the recycled water disposal for a proposed Rainbow Shores Stage II
development. The model was a simple model covering all of Inskip Point from Rainbow Beach northward. The
modelling examined a number of scenarios examining the rise in groundwater levels from disposal at a number
of sites and under a number of climate scenarios.
(For: Simmonds and Bristow)
Ernest Henry Mine – Groundwater Modelling, QLD
Ernest Henry Mine is a large open cut mine north of Cloncurry mining copper and gold ore. Dewatering of the pit
requires extraction from the Great Artesian Basin aquifers, and hence licensing. The licence is renewed after
ten years and the previous groundwater modelling for regional impacts was significantly different requiring a
rework. With additional data (collected over the ten years) the aquifer system was reconceptualised with
particular attention payed to water chemistry, and the role that the nearby fault played in the regional response
to the dewatering. A multilayer MODFLOW model was constructed and calibrated to match the historical
response to the dewatering, and to predict impacts for the future dewatering and final void.
(For: Ernest Henry Mining Pty Ltd)
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Alumbrera Copper/Gold Mine - Groundwater Flow and Contaminants Transport Modelling, Argentina
Minera Alumbrera is the largest gold-copper mine in Argentina and one of the largest mines in the world. One
of the main environmental concerns for the mine is contamination of groundwater from the 700ha tailings
dam facility and movement of the contaminant plume along the valley of the Vis-Vis River. A groundwater
model was developed in 2001 to simulate flow of contaminants from the tailings dam and provide a
management tool for control and containment of the contaminant. In 2005 a review of the model predictions
and update of the model was required after four years of monitoring data and various studies in the Vis-Vis
valley provide new information about geology, hydrogeology and contaminant plume movement. The 2001
model was refined and re-calibrated and new prediction scenarios accommodating changes in mining
schedules and tailings dam closure plans were simulated. The model is used by the mine to manage the
operation of the tailings dam and the pump back system with the aim to contain the groundwater
contamination within the mine lease boundaries.
(For: Minera Alumbrera Ltd)
Alumbrera Gold-Copper Mine – Campo Arenal Wellfield, Argentina
A regional numerical groundwater flow model of a large inter-mountain basin supplying the mine operation
with process water was developed in 2002. New data collected between 2002 and 2006 indicated that recalibration of the model was required. Furthermore, a change in predicted demand for water required
revision of the simulated predictions. Following update of the model, simulation of extraction of up to
1000L/sec from the Campo Arenal aquifer was conducted to assess the sustainability of the wellfield and its
impact on the surrounding rivers and groundwater users in the area.
(For: Minera Alumbrera Ltd)
Phonsavan, Laos
This work involved simulation of pit dewatering from a proposed copper mine in north eastern Laos. With the
steep terrain, the issue of dewatering outside of the pit walls to reduce the pore pressure and increase the slope
stability was crucial. The modelling was done with MODFLOW SURFACT and provided potential regional
impacts from the proposed dewatering and estimates of pit inflows during various stages of construction and
operation. It was also used to estimate pore pressures in the highwalls of the pit.
(For: Pan Aust)
Toowoomba Bypass Tunnel – Qld
Hydrogeological input was provided for the design of a proposed pilot tunnel for the Toowoomba Warrego
Highway Bypass Tunnel. The project includes development of a conceptual hydrogeological regime, analytical
prediction of potential pilot tunnel inflows, numerical modelling of the impacts of pilot tunnel construction on the
hydrogeological regime and development of a groundwater monitoring program that can be used to assess
impacts during pilot tunnel construction. Upon cessation of the pilot tunnel, the groundwater inflow and
drawdown data obtained will be used to assess the long-term impacts of the final bypass tunnel and will enable
formulation of a groundwater management plan.
(For: Connell Wagner Pty Ltd)
Groundwater Impact Assessments – EIS and Modelling – Cloncurry Copper Project
Groundwater investigation studies were undertaken for the EIS to assess the potential impact of the project
on the groundwater regime. The investigations identified the potential impacts and constraints and provided
appropriate mitigation studies. Investigation included drilling and constructing monitoring bores, a test
production bore, test pumping and numerical modelling of the Mt Margaret Project, and monitoring bore
drilling, construction and testing for the Monakoff Project.
(For: Exco Resources Limited)
Toowoomba City Council Emergency Water Supply (GAB), Toowoomba, QLD
This project involved the updating of an existing model and numerous model runs to simulate potential impacts
of short term extractions from the Helidon Sandstone aquifer on the remaining regional aquifer. The extractions
were for short periods of up to ten years and examined the predicted impacts on existing users and of baseflow
discharge to Lockyer Creek. The project examined over twenty scenarios of varying numbers and locations of
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production bores. Generally the results indicated the aquifer would generally recover to within one metre of the
predicted water level without the emergency extraction due to the elastic storage and aquifer thickness.
(For: Toowoomba City Council)
Cadia East Groundwater Model – NSW
Cadia is a gold and copper mine located south of Orange in central NSW. AGE undertook groundwater
modelling to predict potential changes in the groundwater regime from dewatering activities, particularly in
relation to existing groundwater users and nearby streams that are fed from baseflow. The model generation
involved a balance between representing the highly complex geology and providing a useful and practical
tool for making the assessments. The modelling was undertaken using the MODFLOW SURFACT code.
This code is a commercial version of MODFLOW and is used in preference to the standard MODFLOW
code as it allows for the simulation of unsaturated flow conditions – a significant issue for mining type
applications. The model generated has 9 layers and simulates groundwater flow through and between 3
hydrogeological units. It simulates groundwater discharge to mine structures (both open pit and
underground) representing dewatering and to creeks as baseflow. The model simulates groundwater
conditions before, during, and after mining.
(For: Newcrest Mining Limited/Cadia Valley Operations)
Laguna Quays Airport Groundwater Model – Proserpine, QLD
Project involved the simulation of potential impacts to the local groundwater regime resulting from modifications
to the surface drainage due to the presence of the runway and taxiways. The modelling involved the simulation
of two steady state model setups, providing a before and after snapshot to the changes in surface drainage
alignment. The model results showed there was no significant change to the groundwater regime for the nearby
groundwater dependent ecosystem (vine thicket) from the rerouting of the surface drainage.
(For: Laguna Australia Pty Ltd)
Numerical Groundwater Modelling, Upper Haughton – Nth Qld
Numerical modelling was undertaken to assess rising groundwater table in the Upper Haughton agricultural
area with the aim of improving stakeholders (cane growers) understanding of the impact of the current water
management practices on groundwater. The model provided information on controlling rising water tables
through groundwater extraction for irrigation. Recommendations were made for future action.
(For: The Upper Haughton Growers Group)
Ernest Henry Underground – Cloncurry, Qld
The project extended the existing groundwater flow model concentrating on the open cut, to look at regional
impacts resulting from the underground mine. The modelling was done in conjunction with HC Itasca who
undertook a detailed pit model to work out the inflows. These inflows were used as an input to the regional
model to explore the additional drawdown to the existing groundwater users. The modelling was done using
MODFLOW SURFACT
(For: Xstrata Copper)
Pisolite Hills Modelling, Qld
Pisolite Hills is a proposed bauxite mine adjacent the Wenlock River on Cape York. The assessment is
based on a three-dimensional, transient, groundwater flow model of the area that was developed to provide
predictive simulations of the impact of the Project.
(For: Cape Alumina Limited)
Yabulu – Townsville, QLD
A regional numerical groundwater model of the Yabulu Basin was developed in order to assess the
sustainable yield of the Yabulu Wellfield for the QNI Nickel Refinery taking into consideration extraction from
over 900 domestic bores within the Basin. The model was calibrated to 25 years of monitoring data and is
used as a management tool to simulate various extraction rates from the wellfield and the impact on the
groundwater environment and domestic users.
(For: Queensland Nickel Pty Ltd)
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Wyaralong Dewatering Model, South East Qld
This project involved investigation of dewatering required constructing the Wyaralong dam. It involved using
the available geotechnical data from the dam alignment with surrounding geology and topography to work out
how much water needed to the pumped to maintain a dry construction area that was sunk into the bedrock at
the site. A dry and wet scenario was run to provide envelop estimates of the dewatering required.
(For: Wyaralong Dam Alliance)
Dargues Reef Gold Mine - NSW
A groundwater impact assessment of a proposed 500m deep underground mine on the hydrogeological
regime of the historic Majors Creek gold fields was undertaken as part of the Environmental Assessment for
Project Approval. The assessment including field investigation, numerical modelling, impact assessment and
mitigation options. Inflow to the mine with time and development of a separate groundwater supply from old
shafts in the fractured rock aquifer system was assessed together with the impact on Majors Creek and the
Araluen Town Water Supply, impact on Shoalhaven River catchment and impact on embargoed water.
(For: RW Corkery / Cortona Resources Pty Ltd)
Paranui UWIR, Qld
A model was generated to investigate impacts for a proposed CSG operation, and to provide estimates of
drawdown to be reported in an Underground Water Impact Report (UWIR). MODFLOW SURFACT was used
to simulate groundwater flow and drawdown, and used the proposed pumping volumes to determine the
potential drawdown extent.
(For: Westside Corporation)
Kidston Mine Void Modelling, QLD
The project looked at the use of the Kidston pits (Eldridge and Wises) voids as balancing storages in a
hydro-electric scheme. The model development involved updating a previous model generated for the site to
MODFLOW SURFACT and then using this in steady state mode to look at the operational constraints (water
levels in the pits) to see if there were potential impacts to the surrounding groundwater regime.
(For: Entura Hyrdo Tasmania for their client Genex Power)

February 2016
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1988 to 1989

Terrasearch Pty Ltd, Geologist

1987 to 1988

Balfour Beatty and W.A. Fairhurst and Partners (UK),Contract Engineering Geologist

1986 to 1987

Geotechnical Services (1980) Pty Limited (Zimbabwe), Geologist

1985 to 1992
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BIOGRAPHY
Duncan Irvine is a Consulting Geoscientist / Hydrogeologist with over 20 years experience, which has
included environmental studies and management, groundwater supply development, engineering
geology and exploration geology for a range of mining and infrastructure projects. Extensive experience
has been gained in the areas of:






designing and implementing field programs for collection of essential groundwater data,
developing conceptual models of groundwater regimes,
assisting in development of numerical models,
advising clients on legislative requirements relating to groundwater,
preparing technical reports that meet the requirements of all stakeholders including the client,
regulators and landholders.

Participation in these projects has ranged from field supervision to technical team participation and
overall project management. Duncan also has experience in the field of engineering geology in Africa and
the UK.
PROJECT EXPERIENCE
Environmental Studies and Waste Management
Underground Water Investigation Report (UWIR) for Paranui Pilot Project, ATP769 for Westside
Corporation.
Input into Environmental Impact Studies providing detailed descriptions of site terrain, geology, soils
(geotechnically and agriculturally), soil chemistry, and groundwater conditions as part of mine
development, residential, and industrial land development studies in Queensland and NSW. Projects
include The Port of Abbot Point Expansion Groundwater Studies, Abbot Point Gateway Growth Project,
Bengalla Mine, Bluff Project, Codrilla Coal Project, Coppabella Underground Project, Cloncurry Copper
Project, Cadia Gold Mine, Daunia Coal Project, Harrybrandt Coal Project, Moorlands Project, Mt
Goondicum Illmenite Project, Millmerran Coal Project, Moorlands Coal Project, Rolleston Coal
Expansion Project, Saraji East Coal Project.
Environmental site supervision of the Nelly Bay Harbour Development on Magnetic Island for the
Great Barrier Reef Marine Park Authority (GBRMPA).
Assessment of site hydrogeology, ground and surface water quality, and landfill gas emissions for
landfill facilities as part of quarterly and annual reporting requirements for Local Councils as well as
input into submissions for the Landfill Remediation and Assessment Program (LRAP).
Numerical modelling using MODFLOW (PMWIN) and SEEP/W packages of remediation for
decommissioning of landfill facilities (Willawong Landfill – Brisbane City Council).
Site investigations for assessment of Acid Sulphate Soils, groundwater quality, and fate and impact of
nutrients for residential and industrial developments in Queensland and Northern New South Wales
coastal region, including development of Acid Sulphate Soils Management Plans.
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PROJECT EXPERIENCE (continued)
Environmental site assessments of soils and groundwater and subsequent remediation (clean up),
including continued groundwater monitoring and sampling of contaminated sites (commercial,
agricultural and industrial) in Queensland.
Geological interpretation and groundwater sampling and monitoring for the Gurulmundi Secure Landfill
– Qld.
Terrain analysis for environmental impact assessment studies associated with airport facilities, military
establishments, landfill sites and residential subdivisions in Queensland.
Expert Witness – Planning and Environmental Court
Expert Witness for groundwater impacts for: proposed sand extraction, Sandy Creek (for Kilcoy Shire
Council), proposed residential development at Kingscliff – advice on groundwater and potential acid
sulphate soils impacts, Nelly Bay Harbour Development (for the Queensland Government and Great
Barrier Reef Marine Park Authority), Deep Bore – Great Artesian Basin, Blackall (for Condamine Drilling
Pty Ltd), Mt Margaret Copper Gold Project, 2008 to 2011 – advice on groundwater impacts from the
project (for EXCO Resources Ltd), Proposed quarry operation, Brendale, 2011 to 2014 (for Neilsens Quality
Gravels Pty Ltd), Proposed concrete batching plant and precast facility in Bald Hills, 2013 (for Brisbane
City Council), New Acland Coal Mine Stage 3 – legal advice (for Hew Hope Group).
Water Supply Development and Hydrogeological Studies
Hydrogeological studies for coal projects in Central Queensland (Millennium Mine, Gregory-Crinum Mine,
Rolleston Coal Mine, Ensham Coal Mine, Burton Coal Project and Hay Point Coal Terminals) and Southeast
Queensland (New Hope Coal Pty Ltd and Meandu Coal Mine), the Mackay Sugar Co-operative Association
Limited, and property development studies in Southeast Queensland.
Investigation of impact on alluvial aquifers associated with proposed coal mine expansions at the Awaba
Colliery, Mt Arthur Coal Mine and Wambo Coal Mine in the Hunter Valley, NSW.
(For: BHP Billiton Hunter Valley Energy Coal, Centennial Newstan Pty Limited and Wambo Coal Pty Ltd)
Hydrogeological investigations for the Cloncurry Copper Project EIS (Qld) and proposed Sorby Hills Lead,
Silver project (WA) to address the potential impact of the project on the groundwater resources and the
groundwater regime.
(For: EXCO Resources Ltd and Kimberley Metals Ltd)
Hydrogeological investigations for the Pimpama-Coomera Aquifer Storage and Recovery feasibility
studies undertaken on behalf of Gold Coast Water.
(For: SKM Consulting on behalf of Gold Coast Water)
Hydrogeological investigation for the Century Project (North West Queensland) and Mt Keith (WA)
production bores.
(For: Minenco Pty Limited/Century Zinc Limited and Western Mining Corporation Ltd)
Review of hydrogeological data for the proposed Alice to Darwin Rail Link.
(For: Henry Walker Contracting Pty Ltd)
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PROJECT EXPERIENCE (continued)
Hydrogeological investigation of the North Valley Tailings Dam for Gunpowder Mine,
(For: Gunpowder Copper Limited), Tarong and Callide Power Station ash dam facilities
(For: AUSTA Electric).
Groundwater flow modelling, using MODFLOW (PMWIN) and SEEP/W packages for assessment of
impacts from mining operations such as Tailing Storage Facilities (eg, Mt Goondicum Illmenite,
Duralie Coal, Murrin Murrin Nickel-Cobalt Mine, McArthur River, Weipa, Queensland Nickel Yabulu
Refinery).
Hydrogeological assessments for landfill facilities within Southeast Queensland, proposed sewer tunnel
development beneath the Brisbane Central Business District, and for potable water supply to augment
Coca Cola’s water requirements in Brisbane.
Review of performance for production borefields for BHP Coal (Braeside Borefield - Central Queensland),
Thalanga Base Metals Mine, (Pajingo Gold Mine - North Queensland), and also for groundwater supply
options and surface water drainage issues for Couran Cove Resort.
Hydrogeological and geotechnical assessment for water storage facilities (Hay Point Coal Terminal and
Wurdee-Boluc Reservoir, Victoria), and groundwater supply studies for the Mt Goondicum Ilmenite
Project, Mt Hogan Gold Prospect, Mt Rawdon Gold Project, Trekelano Copper/Gold Project, Miclere Basin
Gold Project.
Planning and supervision of investigation drilling and domestic water supply bores including installation
and testing in and around Harare (Zimbabwe).
Engineering Geology
Geotechnical investigation for development of landfill facilities for Local Councils, Heap Leach Pads
(Rustler's Roost gold prospect, Northern Territory), water storage and tailings dams (Mt Hogan Gold
Prospect, North Queensland, Cadia Project, NSW, and Murrin Murrin Nickel-Cobalt Mine, WA), and the
recreational dams for residential development around Brisbane.
Slope stability assessments for tailing dam development options,
(Trekelano Copper/Gold Project) and industrial properties in the Brisbane area.

mining

proposals

Geotechnical investigation for Jindalee Operational Radar Network Project at Longreach (Queensland).
Mine subsidence assessment for developments projects around Ipswich (Queensland).
Supervision of the development of a landfill site for industrial development in London (United Kingdom).
Geotechnical investigation for bridge and dam sites in Zimbabwe.
Exploration Geology
Design and implementation of geochemical sampling programs for gold and base metals in the Charters
Towers region of Queensland
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Supervision of percussion and diamond drilling programs at the Mt. Todd prospect (Northern Territory).
PUBLICATIONS
Berkelmans, R., Hendee, J. C., Marshall, P. A., Ridd, P. V., Orpin, A. R., Irvine, D.,(2002) “Automatic
Weather Stations: Tools for Managing and Monitoring Potential Impacts to Coral Reefs”, Vol 36, No. 1,
Marine Technology Society Journal, Spring 2002.
Koloi, P., Irvine, D., Monkivitch, J., Smith, A., and Chin, A. (2005), Environmental Management of a
Harbour Development in a Marine Protected Area: A Case Study – Great Barrier Reef, Australia,
presented at the 2005 Coasts and Ports Australasian Conference, Adelaide, September.
(D. Irvine. Feb 16)
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Confidential
17 February 2016

Email
Duncan Irvine and Andrew Durick
AGE Consultants
Level 2, 15 Mallon Street
BOWEN HILLS QLD 4006
duncan.irvine@ageconsultants.com.au
Andrew@ageconsultants.com.au

Dear Duncan and Andrew
New Acland Coal Mine Stage 3 Project
1.

Introduction

1.1

We refer to our letter of engagement dated 1 October 2015. Capitalised terms in this letter
have the same meaning as provided in the engagement letter, unless otherwise defined.

1.2

Pursuant to order 24 of the orders of the Land dated 9 November 2015 (as amended on 8
February 2016), NAC is required to file any further statements of evidence of its expert
witnesses who participated in joint expert meetings.

1.3

Further, pursuant to order 23 of the Land Court orders dated 9 November 2015 (as amended
on 8 February 2016), NAC is required to file any statements of evidence of its expert
witnesses in relation to issues where there is no expert in that field of expertise nominated by
the objectors.

2.

Instructions

2.1

Accordingly, you are instructed to prepare a statement of evidence to the Land Court in
relation to the following:
(a)

the issues of disagreement recorded in your joint expert report with Matthew
Currell and Adrian Werner dated 16 February 2016; and

(b)

certain matters relevant to your field of expertise that have been raised in the
objections to the MLAs and EA Amendment Application, and the lay witness
evidence filed in this matter, which we will send to you separately.

2.2

Your report must be limited to addressing issues to the extent they fall within your field of
expertise.

2.3

You may also be required to appear in person as an expert witness in the Land Court
proceedings.

2.4

Please see section 3 below regarding your duties as an expert witness.

2.5

Pursuant to the order of the Land Court, your statement of evidence must be filed in the Land
Court by 4pm on Friday, 19 February 2016.
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2.6

17 February 2016

You should confirm at the end of your report each of the following:
(a)

the factual matters stated in the statement are, as far as you are aware, true;

(b)

that you have made all enquiries that you consider are appropriate for the purpose
of providing the opinions that you have expressed;

(c)

the opinions stated in the report are genuinely held by you;

(d)

the statement contains references to all matters you consider significant in
reaching the conclusions that you have expressed;

(e)

that you understand your duty to the court and have complied with that duty;

(f)

that you have read and understand the rules contained in Part 5 of the Land Court
Rules 2000 (Qld) (Land Court Rules), a copy of which is enclosed, as far as they
apply to you; and

(g)

that you have not received or accepted instructions to adopt or reject a particular
opinion in relation to an issue in dispute in the proceeding.

3.

Your responsibilities as an expert witness

3.1

You are retained as an independent expert and may be required to assist the Land Court, to
whom you have a duty.

3.2

Again, we draw your attention to Part 5 of the Land Court Rules, which set out the duties of
expert witnesses. Specifically, under rule 24C of the Land Court Rules, you will be acting in
these proceedings as an expert to assist the Land Court and this duty overrides any obligation
you may have to NAC.

3.3

The Land Court expects you to be objective, professional and to form an independent view as
to the matters in respect of which your opinion is sought.

Please do not hesitate to contact us should you have any questions or require any further information.
Yours sincerely

Mark Geritz, Partner
+61 7 3292 7221
mgeritz@claytonutz.com

Karen Trainor, Partner
+61 7 3292 7012
ktrainor@claytonutz.com

Our ref 12408/17428/80145086
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Annexure C - Table of key points of agreement and disagreement between the joint experts and further statements of DI and AD
Issue

Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine

OCAA'S FURTHER UPDATED NOTICE OF ISSUES
GROUNDWATER CONCEPTUALISATION AND WATER QUALITY
1.

1) The Applicant's
assessment of the
impacts of the
proposed New
Acland Coal Mine
Stage 3 project
("Project") on
groundwater rests on
an unsound
conceptualisation of
the hydrogeology of
the area.
1(a) The
conceptualisation is
not supported by
sufficient detailed
geological
information. For
example:

a. MC and DI agree that
the reporting of
geological information
in the EIS and AEIS
should have been
better in terms of
putting the site into
geological context.
b. MC and DI agree that
the information
provided on faulting in
the area was not at
the level of detail and
accuracy it should
have been.

a. There was disagreement as to whether the
information and data provided on the
regional geology was adequate for the
purpose, e.g., to assess groundwater
impacts of the mine expansion. DI believes
sufficient information was provided to
understand the main geological features
and relationships, although bore logs
should have been provided [see point
1(a)(ii), Item 2.2 of Key matters of
agreement]. MC believes that the lack of
regional geological information, particularly
with regard to putting the site into
geological context, such as the site’s
proximity to basin boundaries, the
structural setting, deformation history, and
major stratigraphic relationships could all
be important in how the hydrogeology is
conceptualised and therefore this is an
important omission.

1(a)(i) There is
limited geological
data provided in
support of the
regional geology.
1

DI considers the conceptualisation presented is
appropriate in that it provides an illustration or
schematic representation of the principal features that
make up the geological and hydrogeological
components of the New Acland Mine. The one
exception would be the omission of faulting in the
relevant geological units that have been and will be
intersected by mining such as the Walloon Coal
Measures.
This hydrogeological conceptualisation has been
determined using available geological and
hydrogeological data for the mine and Stage 3 Project
area, and assumptions based on this current
understanding of the geology and hydrogeology. Page
1
10 of Appendix F IESC Report details the data used
for development the groundwater model, which is the
same data that would have been used to develop the
hydrogeological conceptualisation. Specifically this
states that extent and, top and bottom elevations for
each geologic unit were calculated based upon the
following data sets:
• LiDAR digital elevation files provided by NAC;
• digital elevation model (DEM) surface topography;

Document ID: EHP.0103, p 16.
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Issue

Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine
• surface and bedrock mapping (SRK, 2006);
• DNRM database; and
• NAC monitoring bore geologic logs.
On this basis, the conceptualisation is considered to
meet the requirements for the EIS for assessing the
groundwater impacts at a regional scale. The peer
review undertaken by independent expert (Appendix
C of Appendix N of the AEIS2) identifies the model as
being fit for purpose. In addition, the model
development aligns with the principles of the
Australian groundwater modelling guidelines.
In summary, this is more an issue with the level of
reporting used to present the conceptualisation in the
EIS and AEIS, the lack of which would have no
material change on the findings and outcomes of the
EIS or AEIS. Provision for review and revision of the
project's hydrogeological conceptualisation is required
under Imposed Condition 12(c)(i) of the CoordinatorGeneral’s evaluation report3 and Condition number
D12 of the Draft environmental authority
EPML003357134.

2.

1(a)(ii) Cross
sections are
conceptual only and
bore logs used to

a. MC and DI agree on
this issue.

2

Document ID: EHP.0111, pp 229-251.

3

Document ID: EHP.0016, p 175.

4

Document ID: EHP.0009, p 26.

N/A
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Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine

construct these, if
any, are not provided
in assessment
reports.

3.

1(b) Insufficient field
data has been
collected to
determine aquifer
properties and
connection between
different aquifers.

a. MC and DI agree that
there is a lack of
reported field data to
make judgements
about vertical
connectivity between
aquifers – e.g.
detailed geological
logs that intersect
multiple units and
stratigraphic
boundaries, and/or
pumping tests
conducted at nested
sites where the
response of one
aquifer to pumping in
another was
monitored. MC and DI
disagree however, as
to whether sufficient
data has been
collected as a basis to
determine aquifer
properties.

a. There was disagreement as to whether
there are adequate data to make a
reasonable conceptualisation of aquifer
properties and cross-aquifer connection.
DI believes that the data provided on
aquifer properties are adequate (as a bare
minimum), but MC believes further field
data would be required to properly assess
the properties of multiple aquifers, and
their level of hydraulic connection.
b. In relation to the 6 hour pumping tests
conducted in the Walloon Coal Measures,
DI believes data collected were sufficient
to provide a basis for establishing aquifer
parameters (that is, the minimum amount
of data has been presented to get an idea
of the relevant aquifer properties). DI
believes the drawdown responses
observed in the nearby monitoring bores
indicate that the outcome of the tests were
sufficient for determining aquifer properties
for the Walloon Coal Measures. However,
MC believes that the data are not
adequate to obtain accurate estimates of
transmissivity, storativity and (if applicable)
the degree of leakage, as pumping
duration was too short.

Aquifer parameters have been derived from pumping
tests undertaken for the:
• Tertiary basalt for the Stage 2 Project EIS;
• Walloon Coal Measures for this Stage 3 Project EIS;
and
• Marburg Sandstone for the Stage 2 Project EIS.
The two pumping tests completed for the Stage 3
Project assessment were constant rate test conducted
over six and seven hours for each test. The purpose
of the pumping tests were ‘to determine the hydraulic
properties of the aquifer to explore for and identify
nearby hydrologic boundaries’. The drawdown
responses observed in the nearby monitoring bores
indicate the outcome of the tests were sufficient for
determining aquifer properties for the Walloon Coal
Measures, but would probably have needed to be of
longer duration to identify nearby hydrologic
boundaries. However, given the low constant pumping
rates it is unlikely that this drawdown response would
have extended far enough to intersect the nearest
basalt aquifers (that is approximately 1.8 km north of
121WB and 2.3 km west of 120WB). The location of
these bores in relation to these geological units is
shown in Figure 1, below.
That is additional pumping tests in the same aquifers
that have been assessed in previous studies, or
pumping for longer periods would have been unlikely
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Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine
to provide further (additional) useful data in this
instance.
Figure 3-1 in Groundwater Monitoring and Impact
Management Plan (Appendix C – GMIMP5), shows
nested monitoring bores at six locations along the
western and southern boundaries where groundwater
monitoring will assess impact on the Tertiary basalt,
Walloon Coal Measures and Marburg Sandstone.
Hence, review and assessment of potential
connection between different aquifers will be provided
in accordance with Imposed Condition 10(c)(i) & (ii)
and 12(c)(i) of the Coordinator-General’s evaluation
report6 and Condition number D8 & D12 of the Draft
environmental authority EPML003357137.

4.

1(c) There is
insufficient baseline
data on water levels
in the aquifers of the
area such that
regional flow patterns
are not properly
understood.

a. MC and DI agree that
the water level
contours shown on
Figure 6-13 of the EIS
are faithful to the data
collected in
monitoring bores at
the existing mine.
However, MC and DI
also agree that there
was no attempt to put
these data into

5

Document ID: EHP.0005, p 298.

6

Document ID: EHP.0016, pp 174, 175.

7

Document ID: EHP.0009, pp 25, 26.

a. AD and DI believe that the AEIS does
demonstrate an understanding of
groundwater flow both locally and
regionally. This is evidenced in Figures 4.8
and 4.9 of the AEIS, which both show a
good correlation between water level
elevation and topography. In addition, the
groundwater contours presented from the
model output also reflect the regional flow
pattern shown in Figure 4.2 of the OGIA
Surat UWIR which shows an overall
groundwater flow to the southwest.
b. MC and AW disagree that there are
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DI comments that with respect to the existing mine
operations, groundwater level monitoring data for the
NAC Mine has been collected from the groundwater
monitoring network since 2001. This has included
monthly data since 2003 from 15 monitoring bores
that make up the existing groundwater monitoring
network. These include eight monitoring bores in the
Walloon Coal Measures, two in the Tertiary basalt and
five into the Marburg Sandstone. Additional
groundwater level data became available from 2006
onwards from a further eight monitoring bores, six of
which intersect the Walloon Coal Measures and two

Issue

Key points of agreement
regional context, for
example, to show
how they relate to the
overall flow system in
the basin. Regarding
aquifers other than
the Walloon Coal
Measures, there was
agreement that
minimal water level
data are shown in
reports for the other
aquifers to ascertain
the regional flow
patterns.

8

Document ID: EHP.0024.

9

Document ID: EHP.0024, p 33.

10

Key points of disagreement
adequate data to show that flow patterns
both regionally and locally are clearly
understood in the major aquifers, as a
water level contour map is only presented
for the Walloon Coal Measures (EIS Figure
6-13) and the dominant flow direction does
not match the flow direction in the model’s
simulated early stages of mining (e.g.,
Figure 6-12 of the AEIS). Additionally,
there is not a clear and simple relationship
between topography and groundwater
elevations in the Tertiary Basalts (shown
by the lack of linear correlation in Figure 47 of the AEIS), indicating that topography
is not always a good predictor of flow
patterns in this aquifer. For the Marburg
Sandstone and Walloon Coal Measures,
the slopes of both trend-lines in figures 4.8
and 4.9 deviate from one, and there are a
number of points where water levels show
a mismatch with topography by 10s of
metres. This indicates that while the flow
directions do broadly follow the topography
as would typically be expected, the use of
topography as a proxy for flow direction
would result in biases in the estimation of
water levels in some cases.

Document ID: EHP.0009, pp 20-23.
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Further statements of Andrew Durick and/or
Duncan Irvine
the Tertiary basalt. These bores are located principally
around the current and existing NAC Mine operations.
8
The EIS makes reference to an additional 14 water
bores installed as part of the Stage 3 Project, which
include 14 monitoring bores including two pumping
bores. Data presented in the EIS from 12 of the
monitoring bores includes a single measurement in
2007 with regular monthly monitoring from April 2013
(EIS, Section 6.2.89).

Table D3 in Condition number D3 of the Draft
environmental authority EPML0033571310 states
twelve months of monitoring and update of the
groundwater model is required for establishing a
baseline dataset for determining trigger levels for the
new and existing bores. On this basis it would be
considered that sufficient data has been collected
from the existing bores, with additional data still
required for those bores either recently or still to be
installed to provide the required baseline dataset for
the Stage 3 project.
AD believes the report provides sufficient information
to properly understand the regional flow patterns.
Jacobs has built the model boundary conditions based
on a clear relationship between topography and
groundwater level elevations for the Marburg
Sandstone and Walloon Coal Measures. The high
correlation of this relationship means that the model

Issue

Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine
reflects the regional flow directions. The relationship
between topography and basalt water levels is less
correlated, which provides further evidence for the
compartmentalisation that is understood to exist within
the basalt aquifer. It would be impossible to determine
a ‘regional’ flow direction in the basalt because it is
not connected on a local scale (across tens to
hundreds of metres) let alone across the whole
defined aquifer, and certainly not regionally.
MC and AW point to local scale contours not matching
the flow directions inferred from the model produced
water levels (such as in Figure 6-12 of Appendix F of
the AEIS11). AD would consider the contours provided
in Figure 6-13 of Chapter 6 of the EIS12 are limited by
the available data points and show a very local flow
regime. It is also worth noting that the model predicted
water levels in Figure 6-12 of Appendix F of the
AEIS13 are but one of 18 possible water level contours
and other model realisations may show a better match
of the heads near site, but a worse overall match
regionally (but still calibrating the model sufficiently).
MC and AW indicate the ‘proxy’ use of topography
could result in biases in estimating water levels.
These relationships have only been used in the model
to define the external boundary heads, and are
sufficiently far enough from the area of interest to not
impact significantly on the predictions being made (as

11

Document ID: EHP.0103, p 69.

12

Document ID: EHP.0024, p 39.

13

Document ID: EHP.0103, p 69.
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confirmed through analysis of flow budgets). They
have not been used as calibration targets.
AW and MC also discuss the variation within the
relationship developed mentioning outliers up to 10
metres. However AD considers these sorts of
variations away from the adopted relationship can be
described by any number of variables, including due
to the water level being affected by nearby pumping,
or by some form of compartmentalisation / faulting
near that particular bore.

5.

1(d) Impacts on the
Tertiary Basalt
aquifer from mining
are likely to be
underestimated due
to assumptions about
the connectivity and
interaction of the
Project with the
overlying basalts.

N/A

a. Whilst all experts believe that there
remains uncertainty as to the likely impacts
on the basalt, in particular, the extent and
magnitude of drawdown likely to be
experienced, there was some
disagreement on this issue. AD and DI
believe that the estimates of drawdown
extent in the basalt (derived from
groundwater modelling) are conservative –
i.e., probably overestimates, due to
compartmentalisation of the aquifer. MC
and AW believe that while it is possible
that the drawdown extent is conservative,
there is still significant uncertainty
regarding this, and that drawdown extent
could also be underestimated. MC
believes this is primarily due to a lack of
field data to inform an understanding of the
aquifer’s properties and vertical
connectivity with the Walloon Coal
Measures. AW and MC also pointed out
that compartmentalisation would likely
mean that the drawdown magnitude in
more localised areas has been
underestimated (i.e. not conservative). AW
45

DI believes that notwithstanding the uncertainty in
relation to impacts on the Tertiary basalt aquifer, the
nature of such aquifers is typically one of discrete
local fracture networks that are usually some tens of
metres across (in plan), and not usually hundreds of
metres across. These generally compartmentalise the
overall extent of groundwater hosted within the basalt.
Evidence for this has been provided by the NAC
geologists (pers. comms. Mr Bill Barbour, 9
December, 2015) who describe intersecting
groundwater in the basalt as being “hit and miss”
when NAC was drilling for a potable water supply for
the mine. Mr Barbour described the basalt as being
typically either massive which did not provide a
measurable groundwater flow (yield) or fractured
which provided a usable groundwater yield. That is,
the basalt is considered to comprise areas of:
• typically non-fractured, massive areas where
groundwater occurrence is limited to discrete
fracture or joints and would be considered nonproductive groundwater resource, and
• fractured zones where groundwater associated with
these interconnected fractures provide a usable

Issue

Key points of agreement

Key points of disagreement
and MC believe that, more generally,
heterogeneity may create higher localised
drawdown than has been predicted to
occur, because the conceptual and
numerical models of the investigation
adopt homogeneous hydrostratigraphic
units, and don’t necessarily adopt worstcase aquifer parameters.
b. For example, MC believes it is likely that
the drawdown magnitude in some areas
(e.g. immediately northwest of the existing
mine pits) has been under-estimated,
because the model predictions suggest
that water levels in the WCM directly below
areas of basalt will be 10 m below those in
the basalt, and without a significant barrier
to vertical flow (for which insufficient field
evidence has been provided), it will be
difficult to maintain a vertical head
difference of this magnitude. DI believes
however that there is likely to be a level of
vertical separation between the two
aquifers which could prevent significant
leakage.

Further statements of Andrew Durick and/or
Duncan Irvine
groundwater resource.
Similarly, in Paragraph 34 of the Affidavit of Max
Scholefield, he describes the basalt on his property
includes a “very thick basalt hill”, where drilling within
and through the basalt (up to 122 m depth) for water
was not successful with only limited supplies of
groundwater intersected either at the at the base or
below the basalt. However, the registered bore
(144746) from which Max Schofield identifies as being
the sole property’s water supply bore is reportedly
located at the edge of the basalt “shelf” that is 10 m
thick.
Based on this description, the basalt surrounding the
NAC mine would also be considered
compartmentalised with impact and dewatering of the
basalt aquifer dependent on the proposed open pits
intersecting a saturated, fractured portion of basalt.
This being the case, the predicted impacts on the
Tertiary Basalt aquifer from Stage 3 mining are
considered to be conservatively overestimated, given
the simulation does not account for aquifer
compartmentalisation. That is the basalt aquifer
simulations assumes the aquifer is completely
interconnected, except where the fault zones have
been correctly implemented.
DI considers that where there is a clayey weathered
profile within upper most Permian geology that in turn
is overlain by Tertiary basalt, this will provide a vertical
hydraulic disconnection between the Walloon Coal
Measures and Tertiary basalt. Evidence for this is
provided in the driller’s borelog referenced in
Paragraph 34 of the Affidavit of Max Scholefield,
which identifies a clay layer below the basalt in his
water supply bore.

46

Issue

Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine
In response to AW and MC’s comment that
compartmentalisation might result in a greater,
localised drawdown response than has been
predicted, AD and DI comment that this could only
occur adjacent to the mine where maximum
drawdown will occur and where there is direct
hydraulic connection between the Walloon Coal
Measures and the Tertiary basalt. Monitoring of the
nested Walloon Coal Measures and Tertiary basalt
monitoring bores located south and west of the Stage
3 project will provide for review of performance of
groundwater drawdown responses and
implementation of appropriate mitigation options in
accordance with the Groundwater Monitoring and
Impact Management Plan (Appendix C – GMIMP,
14
Response to DEHP, June 2015 ), and Condition
number D9(b) of the Draft environmental authority
EPML0033571315 and Condition 1 Schedule 3 of the
Coordinator-General’s evaluation report16.

6.

1(e) There remains
unacceptable
uncertainty about:
1(e)(i) The
connection between
different hydrostratigraphic layers,
for example, as a

a. MC and DI agree that
pumping test data
presented in the EIS
and AEIS only looked
at two sites in the
Walloon Coal
Measures, and that
pumping tests were

14

Document ID: EHP.0005, pp 275-363.

15

Document ID: EHP.0009, p 26.

16

Document ID: EHP.0016, pp 221-222.

a. There was disagreement regarding the
adequacy of pumping test data for
assessing impacts of mining on the other
units (apart from the Walloon Coal
Measures). DI stated additional pumping
tests were previously carried out in the
Tertiary basalt and Hutton (Marburg)
Sandstone as part of previous studies for
the mine (e.g. for NAC Stage 2) and that
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DI considers that whilst it is acknowledged that further
pumping tests would provide additional information on
aquifer properties, sufficient data has been collected
to provide a basis for establishing aquifer parameters.
The EIS identifies that no permeability testing was
undertaken for the Quaternary alluvium due to its
limited extent and occurrence in conjunction with the
lack of alluvial aquifer presence within the Stage 3

Issue
consequence of
limited pumping
tests:
1(e)(i)A. Pumping
tests have only
monitored water
levels in the Walloon
Coal Measures,
making no
assessment of
impacts on other
units - the
Quaternary Alluvium,
Tertiary Basalts, and
Marburg Sandstone
(Appendix G4-1).

7.

1(e)(i)B. Consultants
SKM noted that
pumping tests were
conducted over short
time intervals and so
these tests are
unlikely to capture
the hydraulic
behaviour of the
aquifers under longterm conditions of
stress.

Key points of agreement
not sufficient to look
at vertical interaction
between different
units.

a. MC and DI agree that
the pumping tests
were conducted over
a short time interval
and would not capture
the behaviour of
aquifers under
conditions of longterm stress, for
example boundary
effects or leakage
behaviour.

Key points of disagreement
these data have been used to inform
aquifer properties in other layers (EIS
[pages 6-15] and Appendix N, IESC
Submission Response [pages 6, 7 & 8].
MC reviewed the Stage 2 documentation
(provided by DI during the expert meeting)
and relevant sections of Appendix N. MC
believes that the details provided about
pumping tests conducted in other aquifers
are insufficient to assess whether these
provide confident estimates of aquifer
properties for use in the Stage 3 impact
assessment. MC also believes that with
regard to the test in the Walloon Coal
Measures, because no monitoring of the
response of aquifers other than that being
pumped was conducted and the tests were
too short to assess leakage behaviour, the
pumping test results are of limited use in
determining vertical connectivity between
aquifers.
a. Regarding the adequacy of the tests for
determining the basic aquifer parameters
in the Walloon Coal Measures, there was
some level of disagreement; DI believes
the tests were adequate to provide a basis
for determining aquifer parameters and
that pumping for longer in the bores would
unlikely have resulted in a drawdown
response in the nearest basalt aquifer
given the distance from these bores. MC
however believes 6 hour tests are too
short to get reliable aquifer properties for
the Walloon Coal Measures aquifer(s),
particularly the storage coefficient, and that
additional or alternative test locations
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Project area.

DI refers to row 6 above.

Issue

Key points of agreement

Key points of disagreement
could have been used to monitor the
response in the basalts to pumping in the
coal measures.

8.

1(e)(ii) The role of
faults and whether or
not these act as flow
barriers:
1(e)(ii)A. A major
fault immediately to
the south of the
Project area is
conceptualised as
being a barrier to
groundwater flow,
however, little field
evidence is provided
to justify this
conceptualisation.

9.

1(e)(ii)B. The
assumption that this
fault acts as a barrier
to groundwater flow
has major
implications for the
predicted extent of
the Project's impacts.

a. MC and DI agree on
this point, and agree
that there was
insufficient
justification of the
faulting in reporting
the conceptual
hydrogeological
model.

N/A

a. MC and DI agree on
this point. AD had in
fact re-run the
groundwater model
reported in the AEIS
without the horizontal
flow barrier package
(representing the
faults), and the results
showed increased
drawdown extents in
those places where
faults were removed
from the model. The
difference in
drawdown extents is

N/A
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Issue

Key points of agreement

Key points of disagreement

shown in Figure 1.
b. If on the other hand,
for example, the fault
mapped by New
Hope Group (and
provided by AGE in
Figure 2), with 50m
throw to the
southwest of the
Project, acts as a
barrier to flow, then
drawdown from the
mine could extend
further to the
southeast of the mine
lease, towards Oakey
Creek. MC and DI
agree that there
remains uncertainty
with respect to the
role of faults in the
propagation of
drawdown from the
Project
10.

1(e)(ii)C. The
preliminary data (e.g.
pumping test
analysis) is not
consistent with the
presence of a nearby
flow barrier.

a. MC and DI agree on
this point – refer
1(e)(i)(B) in Item 7
above.

N/A

11.

1(e)(iii) groundwatersurface water
interaction, for

a. AD, MC and AW
agree on this point.
AD considers that the

N/A
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example:
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change in the model
setup and modelling
approach from the
EIS to the AEIS has
contributed to this,
however he hasn’t
reviewed the EIS
model files, and
cannot pinpoint the
exact change leading
to the difference.

1(e)(iii)A. Early
assessments
predicted impacts to
base-flow in Oakey
Creek and Myall
Creek, and there is
no adequate
explanation of why
subsequent
assessments predict
no effect on
baseflow.
12.

1(e)(iii)B. Assertions
that there is no
groundwater-surface
water interaction are
not well founded.

a. MC clarified that this
statement primarily
relates to the question
of baseflow. The four
experts agree to defer
discussion of this
issue to later, when it
is raised under
groundwater
modelling [e.g. Issue
5(b)].

13.

1(e)(iii)C. The
proposed monitoring
program is
inadequate to detect

a. MC and DI agree that
one monitoring bore
in the alluvium (as
proposed in the

17

Document ID: EHP.0009.

18

Document ID: EHP.0005, p 298.

N/A

a. There is disagreement as to whether the
one additional bore proposed by DI in the
alluvium of Lagoon Creek would mean that
there is adequate monitoring for detecting
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DI notes that the Draft environmental authority
17
EPML00335713 only requires monitoring of alluvium
at the single location shown as bore 5A shown in
Figure 3-1 (Appendix C - GMIMP18). However, DI

Issue

Key points of agreement

potential impacts in
the alluvium
surrounding surface
water features.

current Groundwater
Monitoring and
Impact Management
Plan) is inadequate.
b. Information
clarification: In past
discussion with the
client, DI has
recommended an
additional monitoring
bore should be
considered into the
Lagoon Creek
alluvium where it
exists in the south
west corner of the
MLA and where a 2 m
drawdown response
is predicted at the end
of mining in 2030
(refer Figure 6-20,
Appendix F, AEIS
Report - Groundwater
Modelling Technical
Addendum). There
was disagreement as
to whether two
monitoring wells (i.e.,
with the inclusion of
this second bore)

19

Document ID: EHP.0016, p 174, 175.

20

Document ID: EHP.0009, p 25.

Key points of disagreement
potential drawdown impacts in the
alluvium. DI believes that this additional
bore, plus the existing proposed bore (bore
5
5A shown in Appendix C - GMIMP , Figure
3-1 proposed monitoring locations) are
adequate to assess drawdown impacts
(based on review of borelogs indicating the
alluvium in areas that may experience
drawdown is likely to not be a productive
aquifer). However, MC and AW believe
that greater certainty in drawdown
predictions in the alluvium and underlying
Walloon Coal Measures (from which any
drawdown in the alluvium will propagate) is
required to assess the minimum number of
bores required in the alluvium, but that two
bores in total is unlikely to be adequate.
This is particularly in the context of
uncertainty in the effect of faulting on
drawdown extent in the coal measures,
and the vertical connection between the
coal measures and other aquifers,
including the alluvium (1(e)(i)A and
1(e)(ii)).
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contends that an additional monitoring bore should be
provided in the alluvium where drawdown is predicted
to occur within the Lagoon Creek alluvium, principally
to provide a review of performance of the groundwater
drawdown predicted distant from the mine within the
alluvium. The recommendation by MC and AW for
additional monitoring bores in the alluvium and
underlying Walloon Coal Measures would therefore be
dependent on the outcome of the next groundwater
model review in accordance with Imposed Condition
10(c)(i) & (ii) and 12(c) of the Coordinator-General’s
19
evaluation report and Condition numbers D8 & D12
of the Draft environmental authority EPML0033571320.

Issue

Key points of agreement

Key points of disagreement
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would be adequate
for detecting all
potential impacts in
the alluvium. (See
issue 3(a)(i)A.
14.

1(e)(iv) aquifer
properties, for
example:
1(e)(iv)A. No
pumping tests were
conducted in the
Tertiary Basalts and
Alluvium, so there
are no reliable sitespecific estimates of
storativity. This
significantly
increases uncertainty
regarding the likely
extent of drawdown.

a. MC and DI agree that
pumping tests from
other aquifers (apart
from the Walloon
Coal Measures) were
not shown in the EIS1
and AEIS. MC and DI
agree that there are
not reliable sitespecific estimates of
storativity and that
this does create
uncertainty in the
likely extent of
drawdown.

a. DI stated that additional pumping tests
were previously carried out in the Tertiary
basalt. Appendix F, Groundwater
Modelling Technical Addendum,
references pumping tests undertaken as
part of the Stage 2 EIS for the Tertiary
basalt aquifer (page 6). However, MC
reviewed this information, including the
9
Stage 2 EIS , and believes that insufficient
detail is given regarding the pumping
test(s) conducted in the Basalt – for
example, it was not explained as to where
testing was conducted, the duration of
testing, where monitoring bores were
placed, and how these responded to
pumping – to determine whether they
provide reasonable estimates of the
storativity. The experts disagreed as to
whether this is a significant issue in terms
of groundwater impact prediction. DI and
AD propose that the storativity value
adopted and used in the modelling for the
Tertiary basalt aquifer would represent the
lower end for this parameter, resulting in a
larger (i.e., conservative) predicted
drawdown. MC and AW disagree that low
storativity necessarily results in drawdown
that is conservative, and believe that the
high degree of uncertainty in the storage
coefficient and other aquifer parameters
(e.g., transmissivity and vertical hydraulic
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DI and AD consider that compartmentalisation within
the basalt aquifer, would in fact result in a wide range
of aquifer properties for that aquifer. That is, pumping
tests in basalt will only assess the connected local
fracture network, which can vary for individual (and
isolated) compartments in the basalt aquifer. By
adopting a lower end value for storativity for the basalt
in the model, this is likely to increase the extent of
drawdown because there is less storage in the
modelled aquifer to buffer this drawdown response.
By not incorporating (either vertical or horizontal)
compartmentalisation in the modelled basalt aquifer,
this will contribute to further propagating the
drawdown response. This in turn adds to the
conservatism in the modelled drawdown response in
the basalt aquifer.

Issue

Key points of agreement

Key points of disagreement
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conductivity) in multiple aquifers means
that it is not possible to assess whether
predictions of drawdown extent are indeed
conservative.
15.

1(e)(v) the potential
impacts on
groundwater
dependent
ecosystems:

a. MC and DI agree on
this point.

N/A

a. MC clarified this point
by stating that
additional information
and further
assessment (for
example, installation
of monitoring bores)
would be required to
provide detail of the
water levels and
depth to groundwater
occurring in those
areas where possible
GDEs have been
identified (as
presented in AEIS
Appendix N, p25-29).

N/A

1(e)(v)A. Early
assessment reports
by the Applicant
suggested that there
were no groundwater
dependent
ecosystems in the
area of the Project.
16.

1(e)(v)B. The
Applicant has since
identified potential
groundwater
dependent
ecosystems but only
limited assessment
of the potential
impacts on these has
been conducted.

The statement of evidence provided by Dr Andrew
Daniel in relation to groundwater dependent
ecosystems (GDEs) does not identify mapped
vegetation communities known to be obligatory GDEs
within the mapped drawdown zone. In addition, Dr
Daniel's review did not identify any vegetation
communities within the mapped drawdown zone that
would appear to be dependent on the surface
expression of groundwater. However, some
vegetation communities mapped as Matters of State
Environmental Significance (MSES) that may require
access to groundwater for some part of the year were
identified within Lagoon Creek where mining might
affect groundwater levels. It is assessed that
additional monitoring bores are planned for this area,
and potential impacts to this vegetation community
can be managed under the Conservation Zone
54

Issue

Key points of agreement

Key points of disagreement

Management Plan (Appendix J-6, EIS, 201421). Other
vegetation communities identified on the margin of the
predicted drawdown zone are identified as species
that are unlikely to be significantly impacted by
groundwater drawdown.

MC and DI agree that
this data/information
has yet to be
provided.
17.

2) The Applicant's
assessment of both
existing water quality
and the Project's
potential impacts on
water quality are
inadequate for the
purpose of impact
assessment and any
proposed approval
decision.
2(a) Baseline
monitoring of
groundwater quality
in the area is not
adequate for a
proper
characterisation of
existing water quality
or future impacts. For
example:
2(a)(i) Groundwater
sampling within
aquifers surrounding
the Project has been

21

a. MC and DI agree that
whilst groundwater
monitoring data
(including water
quality) does exist
since 2003, this was
limited to four
monitoring bores in
the Walloon Coal
Measures and one
monitoring bore in the
Tertiary Basalt at the
commencement of
monitoring, with an
additional six Walloon
Coal Measures and
two basalt monitoring
bores being
progressively added
to the groundwater
monitoring network
since 2005. More
specifically these
monitoring bores are
focussed around the
existing Stages 1 and

Further statements of Andrew Durick and/or
Duncan Irvine

N/A

Row 4 above is linked to this issue.

Document ID: EHP.0071.
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Issue

Key points of agreement

insufficient to
characterise
background
conditions,
particularly in
aquifers other than
the Walloon Coal
Measures.

18.

2(b)(i) Groundwater
monitoring results
showed highly
elevated values of
aluminium and iron in
some groundwater
samples around the
existing mine (up to
750 mg/Land 800
mg/L respectively),
which have not been
adequately explained
or investigated.

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine

a. Information clarification: MC and DI reexamined the data and agree that these
very high values were reported for a single
sampling event (dated 13 April 2004). As
these very high levels have not been
replicated with continued sampling, they
are considered outliers that are probably
the result of poor/incorrect sample
collection procedure during the sampling
event in question. MC and DI agree that a
review of subsequent water quality data
indicates that these results are unlikely to
indicate a major departure from
background levels.

DI states that this is in reality a point of agreement.

2 mine areas. MC and
DI agree that, hence,
water quality
sampling results for
the Stage 3
expansion area (e.g.
away from the
immediate vicinity of
active mining) and
particularly in aquifers
other than the coal
measures, are
currently limited for
establishing a
baseline water quality
dataset.
N/A
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19.

Issue

Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
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2(c) The Project
creates risks to water
quality as a result of
deficiencies in wasterock and tailings
leachate
management,
including:

a. DI and MC agree that
the geochemical
testing showed that
on the whole only a
small number of
samples show any
acid generating
potential or elevated
metals content.
b. DI and MC agree that
it is somewhat
unclear how
monitoring of potential
acidity and metal
contamination from
areas of mine spoil
will be conducted.
c. DI and MC agree that
Appendix A – Revised
Environmental
Management Plan
(pages 50 to 53)
identifies that any
occurrences of acid
rock drainage (ARD)
within the Stage 3
expansion would be
managed using a

N/A

The Draft environmental authority EPML00335713
Conditions number C1 to C25 detail management
requirements for mine affected water. Release limits
are specified in Table C2 and C423. Condition C6
under Schedule C – Waste Management of the
Coordinator-General’s evaluation report24 specifies
management requirements for containment of tailings
must be in accordance with procedures to contain,
prevent and manage acid mine drainage.

2(c)(ii) Geochemical
analysis for the
Project shows that
some samples of
waste rock have acid
generating potential
and/or elevated
levels of metals and
other trace elements,
yet there is little
information about
steps that will be
taken to ensure
contaminants from
waste rock do not
spread into the
surrounding
groundwater or soils.
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Document ID: EHP.0009, pp 10-20.

23

Document ID: EHP.009, pp 11, 15-16.
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Document ID: EHP.0016, p 185.
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Key points of agreement

Key points of disagreement
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containment system,
which include
progressive backfilling
into pit voids and
placement below the
pre-mining
groundwater level,
and such out-of-pit
dumps encapsulated
within inert or
neutralising material
during construction.
d. DI and MC agree that
where potential acid
mine drainage could
not be managed
through capture within
the final voids acting
a groundwater sinks,
down-gradient
groundwater
monitoring bores
would be required to
identify whether acid
mine drainage and/or
metal contamination
might result in
environmental harm.
20.

25

2(d) The Project
creates risks to water
quality as a result of
long term issues with

a. DI and MC agree that
some management
strategies for mine
rehabilitation and

a. There is disagreement that management
strategies for mine rehabilitation and
leaching of contaminants are yet to be
developed. DI identified strategies

Document ID: EHP.0009, pp 11,15-16
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The Draft environmental authority EPML00335713
conditions for management requirements for mine
affected water and specifies release limits in Tables
25
C2 and C4 , which provide a basis for monitoring of

Issue

Key points of agreement

mine rehabilitation
and leaching of
contaminants to
groundwater, and
management
strategies are as yet
to be developed for
these.

leaching of
contaminants to
groundwater have
been outlined – such
as providing an
impermeable cap
above the tailings
storage facilities,
profiling of the final
landforms to control
rainfall run off, and
creating groundwater
‘sinks’ within the final
voids. Both agree that
the final void in
Willaroo Pit with a
predicted void water
level higher than the
pre-mining
groundwater surface
could create a source
for groundwater flow
away from the mine
that could be a risk
and this scenario
should be reconsidered through
redesign of the final
void configuration.

26

Document ID: EHP.0009, pp 21-22, 23.
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Document ID: EHP.0009, p 25.

Key points of disagreement
documented in Appendix D of the AEIS,
provide a ‘Commitments Register’ that
outline actions for management strategies
in accordance with the In-Pit Tailings
Storage Facility Management and Final
Land Use and Rehabilitation Plans. MC
agrees that strategies are outlined, but
034541718216666             

these strategies will be adequate – such
as outlining whether and/or how leaching
of contaminants to groundwater from
waste rock storage will be monitored.
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surface water releases. Similarly Tables D1 and D226,
Groundwater conditions detail the groundwater
monitoring network and trigger limits which if
exceeded trigger an Exceedance investigation in
accordance with Condition D527.

21.

Issue

Key points of agreement

3. The monitoring
program proposed to
detect and assess
impacts on
groundwater is
inadequate.

a. MC and DI agree on
this point – e.g. that
only one monitoring
bore is proposed.
However, there was
disagreement as to
the appropriate level
of additional
monitoring that would
be required in the
Alluvium.

3(a) The
groundwater
monitoring required
under the
groundwater
monitoring and
impact management
plan ("GMIMP") and
conditions in the draft
Environmental
Authority ("EA") is
deficient in a number
of respects,
including:
3(a)(i) Only a limited
number of bores are
required in various
units:
28

Document ID: EHP.0005, p 298.
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Document ID: EHP.0009, p 27.

30

Document ID: EHP.0016, p 174, 175.

31

Document ID: EHP.0009, p 25.

Key points of disagreement
a. There is disagreement regarding the
adequacy of proposed alluvium monitoring.
DI believes that with the addition of one
other bore in the alluvium of Lagoon
Creek, there would be adequate
monitoring for detecting potential
drawdown impacts in the alluvium. This is
based on these two bores being located
within the two main areas of predicted
drawdown in the alluvium, where this
alluvium is likely to be an unproductive
aquifer (in his opinion). MC and AW
believe that two monitoring bores is
unlikely to be adequate to detect
significant drawdown impacts that may
occur in the alluvium, as there are still
significant uncertainties, including the
extent of drawdown in the Walloon Coal
Measures, the role of faulting, the aquifer
properties of the alluvium, and the
connectivity between the coal measures
and alluvium.

60
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DI notes that the Draft environmental authority
EPML00335713 only requires monitoring of alluvium
at the single location shown as bore 5A shown in
28
Figure 3-1 (Appendix C - GMIMP ). However, DI
contends that in accordance with Condition number
D13(c) of the Draft environmental authority
EPML0033571329, an additional monitoring bore
should be provided in the alluvium where drawdown is
predicted to occur within the Lagoon Creek alluvium,
principally to provide a review of performance of the
groundwater drawdown predicted distant from the
mine within the alluvium.
The recommendation by MC and AW for additional
monitoring bores in the alluvium and underlying
Walloon Coal Measures would therefore be
dependent on the outcome of the next groundwater
model review in accordance with Imposed Condition
10(c)(i) & (ii) and 12(c) of the Coordinator-General’s
evaluation report30 and Condition numbers D8 & D12
of the Draft environmental authority EPML0033571331.

Issue

Key points of agreement

Key points of disagreement
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3(a)(i)A. Only one
monitoring bore is
proposed in the
Alluvium within the
stage 3 expansion.
a. DI believes that the two bores proposed in
the Groundwater Monitoring and Impact
Management Plan in the Marburg
Sandstone will be adequate to monitor
drawdown, which he expects to be less
than what is predicted by the model (i.e.,
the model prediction is conservative). MC
believes that given uncertainty regarding
the effects of faulting, the extent of
drawdown and the connection between
aquifers, two bores is a small number and
more are required.

22.

3(a)(i)B. Only one
monitoring bore is
proposed in the
Marburg Sandstone.

a. MC and DI agree that
in fact two bores are
proposed for this
aquifer in the
Groundwater
monitoring and impact
management plan.
There is
disagreement as to
whether two bores
are adequate to
detect all possible
impacts in the aquifer.

23.

3(a)(i)C. No
monitoring bores are
proposed in the
Helidon Sandstone.

a. MC and DI agree that
it is highly unlikely
that there will be any
impact on this aquifer,
so monitoring bores
are unlikely to be
needed.

N/A

24.

3(a)(i)D. Only one
monitoring bore is
proposed in the
backfilled areas of
mining to monitor

a. DI and MC agree, and
agree that it would be
good to have more.
MC and DI would like
to see more

N/A

32

Document ID: EHP.0005, pp 275-363.
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32
DI notes that Appendix C – GMIMP shows there are
in fact three monitoring bores proposed in the
Marburg Sandstone. In addition, it is noted that there
are five monitoring bores located north of Stage 1 & 2
mining areas that access the Marburg Sandstone. On
this basis it is considered there is a sufficient number
and spread of monitoring bores in the Marburg
Sandstone.

Issue
future recovery and
mounding of
groundwater.

Key points of agreement

Key points of disagreement

contingency for
additional monitoring
of the Stage 2 and
Stage 3 backfilled
areas (given there are
multiple areas of
backfill).

25.

3(a)(ii) For example,
the revised modelling
predicts drawdown
impacts in the
alluvium near Lagoon
Creek in the
southwest of the
Project area, but
there is no
monitoring bore in
the alluvium to
monitor this
drawdown or
establish a baseline
level.

a. MC and DI agree, see
response to 3(a)(i)A.
above.

N/A

26.

3(a)(iii) Under the
EA, water level
trigger thresholds
have yet to be
determined for the
monitoring bores,
and as such the
appropriateness of
water triggers to
protect existing water
users cannot be
assessed.

a. MC and DI agree that
water level triggers
have yet to be
determined. MC and
DI agree that there is
a mechanism in place
within the Draft
Environmental
Authority
EPML00335713 –
New Acland Coal
Mine to set trigger

N/A
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Issue

Key points of agreement

Key points of disagreement
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levels in the near
future. The experts
agree to defer further
discussion of the
appropriateness of
water triggers and
other monitoring and
management
strategies for the
protection of
groundwater users to
later items (e.g., 4b
and 21)
27.

4) As a result of the
above deficiencies:
4(a) The Project risks
having an
unacceptable,
permanent adverse
impact on
groundwater and on
water users in the
Project area.

33

Document ID: EHP.0016.

34

Document ID: EHP.0009.

a. MC and DI agree that
some clarification of
the wording of this
issue is required to
remove any
ambiguity. MC and DI
agree that there is a
risk that the project
will have an impact
that is potentially
unacceptable to some
people (e.g. some
landholders).
b. MC also believes that
there is the potential
for impact to

a. MC believes that in addition to impacts that
may be deemed unacceptable by some
landholders in the region (which DI and
MC agree may occur), there is the
potential for impact to groundwater
dependent ecosystems (GDEs). However,
DI neither agrees nor disagrees regarding
GDEs, as this requires further assessment
by other disciplines.

Whilst DI agrees that impacts may occur that could be
deemed unacceptable by some landholders (as this is
a subjective assessment by each landholder),
mitigation measures are provided in the Bore Baseline
Assessment Program (and Make Good Agreements),
33
Coordinator-General’s evaluation report and Draft
environmental authority EPML0033571334 to mitigate
actual impacts on landholders.
With respect to GDEs, DI refers to the response in
row 16 above.
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Key points of disagreement
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a. There is disagreement on this issue. DI
believes that the impacts and risks are
defined, were estimated conservatively,
and are manageable under the conditions
proposed. MC believes however that
additional monitoring requirements (e.g.
additional compliance bores) are needed
and that additional field data are required
to obtain a necessarily more detailed
understanding of aquifer properties and
aquifer interconnectivity before impacts
and risks are adequately defined and are
manageable. This is in line with the most
recent advice from the IESC (20157) which
raises outstanding issues that are not
covered under the CG's conditions (e.g.
response to Question 2, points 12b, 12d
and 13). MC and AW also believe that the
existing groundwater monitoring
infrastructure has been under-utilised in
terms of obtaining field data for further
development of the groundwater model,
and that the groundwater model has not

DI notes that the EIS and AEIS studies provide a
comprehensive assessment of the predicted impact
on groundwater. Whilst it is acknowledged that there
have been deficiencies in some of the work originally
undertaken as part of the EIS, these have been
addressed through the AEIS. Management of
groundwater monitoring, water quality and water level
triggers, landholder complaints, impact investigation
and mitigation are documented in the Groundwater
35
Monitoring and Impact Management Plan .

groundwater
dependent
ecosystems (GDEs);
however, DI neither
agrees nor disagrees,
because he believes
this requires further
assessment by other
disciplines.
28.

35

4(b) The conditions
proposed for the
Project are
inadequate to avoid
or mitigate these
impacts.

N/A

Document ID: EHP.0005.
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The groundwater model has been developed for
assessing impacts (on a regional scale) from existing
and proposed mining on surrounding aquifers. Whilst
the model does not include regional groundwater use,
the extent of impact is determined from the difference
between two simulation runs – one with the proposed
mine and one without the proposed mine (null
simulation). This isolates the impact for the proposed
mine for its additional impact on the existing users.
Inclusion of the regional groundwater use would need
to be in both models and it would therefore be
‘cancelled out’ and not significantly influence the

Issue

Key points of agreement

Key points of disagreement
been applied to interpret, redesign, and/or
optimise the groundwater monitoring
infrastructure and sampling frequency. MC
and AW believe that this type of analysis is
required to gain an understanding of how
the groundwater system responds to
change. AW and MC believe that even
with monitoring of water levels under the
proposed conditions, without a strong
understanding of the hydrogeological
system’s responses, impacts to both
groundwater users and (potentially) GDEs
may be difficult to detect and separate
from other influences such as climate.

GROUNDWATER MODELLING
29.

5. The Applicant’s
predictive numerical
model is deficient in
a number of
respects, including:
5(a) The approach to
modelling faults is
flawed for reasons
including the
following:
5(a)(i) Faulting has
not been modelled in

36

Document ID: EHP.0016.
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Document ID: EHP.0009.

a. AD and AW agree
that faulting has not
been modelled in
accordance with the
MODFLOW manual,
and as a result, the
behaviour of faults in
the model is not as
the modellers
intended.
b. AD and AW agree
that despite this error,
this has resulted in a

N/A
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extent of impacts. The predicted impacts consider
both the median and worst case scenarios. The
groundwater model developed for this project has
been through the peer review process and has been
assessed as fit for purpose for assessing impacts on
surrounding regional aquifers.
The Bore Baseline Assessment Program,
36
Coordinator-General’s evaluation report and Draft
environmental authority EPML0033571337 document
management strategies for mitigating impacts on
groundwater and surrounding groundwater users.

Issue
accordance with the
MODFLOW manual.

30.

5(a)(ii) Faults appear
to have been
modelled as
impermeable barriers
to flow, whereas
faults are usually not
perfect barriers to
flow.

Key points of agreement

Key points of disagreement

conservative
assessment (relative
to the application of
faults as per the
MODFLOW manual)
of the potential
drawdown extents in
directions where there
are gaps along the
fault alignments.
a. AD, MC and AW
agree that evidence
for fault locations and
properties is lacking.
b. AD, MC and AW
agree that faults are
usually leaky rather
than impermeable.
AD and AW agree
that with significant
throw (up to 50 m as
has been mapped at
site), the faulting may
realign permeable
coal seams to lower
permeable
interburden and
where this happens,
faults will impede
horizontal flow.
c. AD and AW agree
that whilst leakage
can occur across a
fault, faults are more
likely to impede

N/A
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Key points of disagreement
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horizontal flow,
compared to flow
through a continuous
coal seam (aquifer).
d. AD, MC and AW
agree that faults can
provide enhanced
vertical pathways
(beyond an otherwise
uncompromised
aquitard) for
groundwater flow,
which has not been
modelled in the
aquifer but may
nonetheless have
important implications
for the behaviour of
the aquifer system.
31.

38

5(b) The modelling of
groundwater-surface
water interaction is
deficient, which is
compounded by the
lack of surface water
monitoring, or any
attempt to use the
available surface
water data to infer
base flow.

a. AD, MC and AW
agree that if
seasonality were
important to the
assessment of GDEs,
then the model in its
current setup cannot
inform changes in
flow rates to surface
water bodies, which
are expected to
fluctuate with the

a. AW and AD disagree as to whether model
is deficient for the purposes of modelling
groundwater-surface water interaction. AW
suggests that the model is deficient for the
purposes of studying seasonality effects in
surface water systems and localised GDE
impacts associated with streams, due to
the annual stress periods. AD contends
that the lack of seasonality is not a
deficiency in the model due to the regional
context, and that the modelling approach
using the ‘null’ and ‘predictive’ models to
determine the impacts is sufficient for this

Document ID: EHP.0023.
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AD identifies that seasonality refers to having
variability in the input data, such that seasonal effects
(i.e. wet season rainfall versus dry season rainfall) are
included in the model setup. The AEIS model has
adopted annual time slices where input data can vary
on an annual basis (for both the historical and future
predictions periods).
AD considers the lack of seasonality does not limit
the use of the model for assessing GDE’s and for
assessing the groundwater surface water interaction.
38
As indicated in the surface water section of the EIS ,
the significant surface drainages across the site (such

Issue

32.

5(c) The calibration
methodology

Key points of agreement

Key points of disagreement

seasons, because the
seasonality of aquifer
water levels in the
vicinity of streams is
not modelled. AD, MC
and AW also agree
that while the mine
effects are probably
not seasonal, the
mine may influence
seasonal fluctuations
that are important for
GDE behaviour.
b. AD and AW agree
that improved
monitoring of surface
water and inclusion of
these data in future
modelling iterations
would improve the
reliability of the
model’s water budget.
c. AW, MC and AD
believe that there is a
possibility that
capture of stream
baseflow may occur
due to mining.
However, AD
considers it unlikely
because the surface
drainages at and
around the mine site
are ephemeral.

level of assessment.

a. AD and AW agree
that additional

Further statements of Andrew Durick and/or
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as Lagoon Creek) are ephemeral. That is they flow
due to rainfall runoff draining to the low points of the
landscape, but their flow is event based and there is
no long term baseflow from the water table to these
drainage lines.
The application of the ‘null and predictive’ model
approach and taking the difference from these
provides the predicted drawdown (accumulated
statistically) for all areas of the model. The appropriate
use of this in terms of assessing GDEs is to use the
predicted drawdown at the location of the GDE to
determine if this would alter the GDEs reliance on
water. This requires expertise from the ecologists, and
should be supported by groundwater monitoring to
understand seasonality – not absolute predicted water
levels from a groundwater flow model.
The lack of seasonality is further justified by there not
being any obligatory GDEs within the predicted
drawdown zone (i.e. the vegetation is not
phreatophytic as they occur where groundwater is not
accessible). That is, there is no reason to include the
seasonality.

a. AW and AD disagree on the value of pit
inflows in identifying “calibrated models”.

68

a)

Issue

Key points of agreement

Key points of disagreement
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demonstrates a
number of
misconceptions,
errors and poorly
explained elements
including:

calibration constraints
(such as baseflow
estimates, should
they have been
available) are likely to
reduce the number of
simulations that would
be considered
calibrated.
b. AD and AW agree
that the degree of
calibration has not
been directly
considered in
assessing the most
likely drawdown and
ranges in expected
drawdown.
c. AD and AW agree
that while the range in
drawdown does
indicate to some
degree the level of
uncertainty, there are
other factors not
tested that could
influence the
drawdown, and these
should be
acknowledged.
d. AD and AW agree
that there is a lack of
explanation for poorly
calibrated bores in the
report, a lack of
information on the

AW has the view that the calibration to pit
inflows, which are a small percentage of
the total flows to surface water features
(Section 6.2 of AEIS), does not eliminate
the common issue of model nonuniqueness (i.e. different sets of model
parameters producing the same
predictions), notwithstanding that the
stochastic approach was intended to at
least partly account for model nonuniqueness. That is, AW believes that
correct pit inflows in the model are unlikely
to adequately inform the parameters that
are eventually selected through the
calibration approach. That is, the
parameters of the calibrated models
cannot be deemed as “correct” (for
subsequently making drawdown
estimates) on the basis of matching pit
inflows, notwithstanding that it remains
advantageous to use pit inflows in the
calibration approach. Rather, an evaluation
of other drainage fluxes should have been
considered because these much larger
rates of flow will influence more so the
choice of parameters in the selection of
calibrated models. AD considers the pit
inflow estimates are a valid measure to
discount parameter realisations that do not
match observations, recognising that the
inflow prediction is largely influenced by
parameters of the Walloon Coal Measures,
but the remainder of the model has been
calibrated to water level elevations.
b. AD and AW disagree as to whether one
standard deviation from the median

The observed pit inflows are the only available
observed flow data to determine which of the models
that calibrate to groundwater levels should be retained
as calibrating to flow observations.
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The assertion AW makes regarding the pit inflows “not
eliminating the problem of non-uniqueness” is only
partially correct. Non-uniqueness in the calibration
parameters is a problem in modelling because while
one set of calibration parameters will calibrate the
model, there may well be other combinations of
parameters that equally calibrate the model to the
same level, and would potentially produce different
predictions.
AD considers that it is almost impossible to eliminate
the problem of non-uniqueness; however it can be
reduced through using different types of observations
(heads and flows) in the calibration and through
adopting a range of parameter realisations for
predictions (as the AEIS modelling has done). There
is significant enough variation across parameters
within the final calibration dataset to consider that
non-uniqueness of parameters is still captured..
Had the range of parameters not reduced by applying
the pit inflow calibration criteria AD would agree with
AW regarding the pit inflows not informing the
calibration, however in most cases the application of
the pit inflow constraint has reduced the range of
parameters.
b)
Jacobs has qualified its decision to present 1 standard
deviation (capturing approximately 68% of the
modelling results if normally distributed) such as to not
overstate nor understate the potential impacts. That is
they have considered what they deem as reasonable,

Issue

Key points of agreement
parameters of
individual “calibrated”
models, and a lack of
discussion regarding
uncertainty and the
model’s predictive
capability.
Nevertheless, AD and
AW agree that the
supplied model files
from Jacobs do show
each individual
parameter set that
met the calibration
criteria, and that
formed the basis of
the predicted
simulations. AD and
AW also agree that
the ranges of
parameters used in
the model are
apparent from the
report.
e. AD and AW agree
that the number of
cases adopted as
“calibrated models” is
inconsistent in the
reporting, but that the
modelling files
obtained from Jacobs
indicates that the
number of calibrated
models used to derive
drawdown statistics is

Key points of disagreement

c.

amounts to upper and lower limits (Section
6.3 of AEIS). AW suggests that one
standard deviation should not be referred
to as a limit, and recommends that there is
plausible behaviour outside of that. AW
would prefer that the text include
terminology that better identifies that there
is significant uncertainty as to whether
model predictions beyond one standard
deviation are reliable or not. In particular,
without assessing which predictions have
minimum error variance (i.e. are best
calibrated), it is presently unclear which of
the 18 “calibrated models” produce the
most likely predictions of drawdown, and
therefore, there is not a basis (within the
report) to refer to some predictions as
being more or less likely than others,
regardless of which ones produce more or
less drawdown. AD notes that (Section 6.3
of AEIS) does qualify the use of the terms
upper and lower limits with the measure of
1 standard deviation for this study. Jacobs
have stated in communication with AD that
the overriding objective in this decision
was to select a range that could provide a
reasonable assessment of the most
probable range of impacts. Adopting one
standard deviation is to neither understate
nor overstate the predicted extents as
there is too much uncertainty associated
with the fringe results to be considered
defensible.
AD and AW disagree on the implications of
not considering the degree of calibration
for the most likely drawdown. AW
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given their understanding of the model construction
and model outputs.
In AD’s experience, for similar reporting in the default
presentation is 2 standard deviations. However, after
reviewing the results and understanding the inherent
conservatism built into the model, AD agrees with the
judgement of Jacobs in setting the 1 standard
deviation as the bounds for reasonable predictions.
The modelling guidelines (Section 7.6, pg 103)
suggest in relation to communicating to decision
makers “the goal is to present, in as clear a fashion as
possible, the modellers estimate of the representative
uncertainty, given what is known about the system,
the type of prediction(s), and the modellers
experience with the model and model calibration”. In
this case Jacobs has deemed 1 standard deviation
acceptable and AD agrees with this.
Further to this, the modelling guidelines (Section 6.1,
pg 81) also suggest that the process of calculating the
prediction from the difference between null and
predictive models can reduce the predictive
uncertainty associated with model outcomes.
c)
AD suggests that the best calibrated models may not
be the most likely results as they are relying on the
measures in place to define calibration. This is
because of the comparatively weak calibration and the
weighting that has been applied. It is not a given that
the ‘best’ calibrated model within those considered
calibrated will be the best predictor of drawdown.
It is also important to note that the drawdown
presented by Jacobs in the AEIS incorporates all the
model outputs and makes this assessment on a cell

Issue

Key points of agreement
in fact 18.

33.

5(c)(i) The
justification for
avoiding calibration
of specific storage is
ill-founded.

a. AD and AW agree
that including specific
storage in the
parameters that were
modified as part of
the calibration
process would have
been advantageous.
b. AD and AW agree
that (i) rock
compressibility should
be part of the specific
storage equation,
rather than adopting
the compressibility of
water in setting the

Key points of disagreement
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considers that the best calibrated models
should produce the most likely drawdown
and that further analysis should be done to
determine the relationship between
drawdown and degree of calibration. AW
suggests that from this, it follows that the
expected ranges of drawdown may change
if the degree of calibration is considered in
the drawdown analysis. AD suggests that
the best calibrated models may not be the
most likely results as they are relying on
the measures in place to define calibration.
d. AD and AW disagree as to whether the
error in reporting, whereby the number of
reported calibrated cases is given as 18 in
one place and 45 in another, is important.

by cell basis. That is, the results presented in the
report as ‘median’ probably contain values from a
large number of the calibrated simulations across the
model domain, and not just the one particular run. AD
considers this inclusive approach, of utilising all the
model output, as being appropriate.

a. AD and AW disagree on the implications of
the chosen value of Ss. AD is of the view
that the smaller specific storage value
adopted in the modelling would amplify the
extent of predicted drawdown. AW agrees
that drawdown will extend more rapidly
with a lower Ss value, but suggests that
where the conditions approach steadystate conditions (i.e., equilibrium
conditions), the Ss value may be
immaterial. AW also suggests that the role
of Ss on the transience and long-term
rates in pit inflows is difficult to a-priori
ascertain without model testing.
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d)
AD has confirmed through rerunning the 18 model
simulations that the results presented in the report
reflect the exact results from those 18 simulations.
The reference to 45 is a typographical error only, in
that it wasn’t updated. The change from 45 to 18
occurred during the peer review process where the
previous van-Genuchten unsaturated option in
MODFLOW SURFACT was converted to the pseudo
soil function. This change was made to ensure correct
volumetric budgets were calculated when predicted
recovery of groundwater into the final voids.
Specific storage is one of the terms used to describe
an aquifer's ability to store and release groundwater.
Specific storage is the term given to the confined
storativity, sometimes referred to as elastic storage.
Mathematically it is the specific weight of water
multiplied by the addition of the rock compressibility
and water compressibility.
During the life of the mine there is not likely to be a
time where the drawdown propagation reaches an
equilibrium, rather the continued mine progression will
be constantly modifying the drawdown extent. Added
to the dewatering is the in-pit placement of spoil in
which groundwater levels will begin to recover,
making it more unlikely the groundwater regime will
approach any form of steady state, so the situation
AW presents where the amplified drawdown from

Issue

Key points of agreement

Key points of disagreement

specific storage
parameter, and (ii) it
follows that there
doesn't seem to be a
valid reason not to
calibrate Ss, or at
least conduct a
sensitivity analysis.

specific storage becomes immaterial is not going to
occur. Equilibrium will be reached post mining, where
the drawdown is predicted to retract significantly.
If the specific storage is increased and the model run
again it is possible that there will be an increase in
predicted pit inflow, though exactly how much would
require testing. This is because the aquifers adjacent
to pits are likely to be unconfined, and hence the
storage term in the groundwater flow equation uses
specific yield, the influence of the specific storage on
the inflow (without testing) is expected to be small.
These aspects, including the testing could, and should
be considered when the model is reviewed in
accordance with the Coordinator-General's conditions
39
(Imposed condition 12) and Draft EA conditions
40
(D12) for periodic update of the model going
forward.

34.

5(c)(ii) It is unclear
which distribution
was used in selecting
random parameters
for the Monte Carlo
analysis, which may
lead to profound
differences.

a. AD and AW agree
that the distributions
used to select random
parameters from each
of the parameter
types in Table 5.1 of
AEIS3 are not clear in
the report

N/A

35.

5(c)(iii) There is no
clear rationale for the
omission or inclusion

a. AD and AW agree
that the reasoning
behind inclusion and

N/A

39
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40

Document ID: EHP.0009, p 26.
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Issue

Key points of agreement

of bores in the
calibration data set.

exclusion (if any) of
monitoring data within
the calibration data
set is not clear from
the report.
b. AD and AW agree
that the weighting of
the calibration bores
appears in Table 5.2
of AEIS, and it
appears that bores
owned and monitored
by the mine and
bores sampled by
SKM staff are given
the highest weights.
c. AD and AW agree
that it is unclear how
OGIA data and
modelling were
integrated into the
AEIS investigation.
AD and AW agree
that clarification of the
application of OGIA
data and modelling,
and, in the event it
has not been
considered,
consideration of OGIA
data and modelling
outputs, are
worthwhile in future
modelling iterations.
AD and AW agree
that any use of OGIA

Key points of disagreement
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Issue

Key points of agreement

Key points of disagreement

modelling outcomes
would need to take
into account the
coarse resolution of
the OGIA model.
36.

5(c)(iv) It is not clear
which parameters
were calibrated in
steady state relative
to transient
calibration.

a. AD and AW agree
that the report
(Section 5.4.2 of the
AEIS3) is not clear on
which parameters
were calibrated in
steady-state relative
to transient phase of
the modelling, but that
the modelling files
show that the same
calibration
parameters exist in
both due to the
modelling
methodology.

N/A

37.

5(c)(v) Assertions as
to the accuracy of
drawdown simulated
by the model are not
supported by
retrospective
drawdown analysis.

a. AD and AW agree
that, in fact, some
evidence of
retrospective
drawdown can be
found in the AEIS
report.
b. AD and AW agree
that more
retrospective analysis
of previous drawdown
from mining would
improve the

N/A
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Issue

Key points of agreement

c.

Key points of disagreement

evaluation of the
model calibration
process and the
overall understanding
of model accuracy
and fitness-forpurpose.
AD and AW agree
that while
hydrographs given in
the report show some
evidence of
drawdown from
previous mining
activities, further
reporting of
drawdown from
historical mining, in
the form of mapping,
would improve the
report. AD and AW
further agree that to
achieve this, a “nomining” historical
simulation would be
required, and that this
would help distinguish
the climate versus
mining operation
signal within historical
groundwater level
measurements and
modelling predictions,
and provide the
model output to
assess the cumulative
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Issue

Key points of agreement

Key points of disagreement
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impact from both the
approved and
proposed mining.
38.

5(c)(vi) The
expressed
uncertainty in
drawdown extent is
unconvincing,
because, for
example:

a. AD and AW agree
that the number of
cases used is rather
small.

5(c)(vi)A. The
number of cases
used to derive
prediction ranges is
relatively small.

39.

41

5(c)(vi)B. The level of
calibration is weak.

a. AD and AW agree
that there is
significant bias in
some calibration
hydrographs
(Appendix A.1 of

a. While AD agrees that the number of runs
is small, they are what are available;
however this could be increased by
undertaking more simulations of random
combinations of parameters to find
additional runs that meet calibration
criteria. AD is of the opinion that this would
not significantly change the median result.
AW agrees that a larger number of
calibrated models could have been
achieved through additional simulations,
but suggests (in disagreement with AD)
that the median result could change
significantly with the addition of more
calibrated models. Further, AW suggests
that it is unclear as to the accuracy and
sensitivity (to parameter changes) of the
median result, and hence, it is not
presently possible to know that the median
estimate of drawdown is the most likely
one and that it will remain unchanged if
more runs were performed.
a. AD and AW disagree on the
consequences of the weak calibration. AW
suggests that while the 5% SRMS value is
a reasonable cut-off for selecting
“calibrated models”, the 5% SRMS statistic
does not guarantee that models are well-

Document ID: EHP.0016, p 175.
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AD considers that the chance of finding simulations
that are significantly outside of the current range of
results (thus moving the median value significantly),
are lower than the chances of the additional runs
fitting within the range already achieved. The small
number of model runs is an aspect of the modelling
that will be addressed at the next review of the model
as outlined in the Coordinator General’s imposed
41
conditions (Conditions 12) after the baseline
assessments are complete.

AD considers that the weak calibration may well have
resulted from the exclusion of the existing
groundwater user abstraction, or it may be due to the
weighting strategy applied by Jacobs based on their
assessment of reliability of the observation and

Issue

Key points of agreement
AEIS), in agreement
with the IESC’s most
recent advice.

Key points of disagreement
calibrated because other calibration
measures ought to be considered in
deciding whether models provide a
reasonable match to field data. AD
considers the SRMS measure used as it is
in this stochastic approach entirely
appropriate. AD suggests that while the
calibration may be considered weak, this is
a positive for the approach as it has
allowed more simulations with more varied
parameters to meet the criteria and be
considered for the predictive phase.
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distance from the mine.
Review of the hydrographs shows a general over
prediction of water levels, particularly in the alluvium
where weighting was low and where the greater
groundwater abstraction would occur had it been
included in this iteration of the model.
AD does not consider the calibration a weakness in
the modelling, as the weighting scheme used by
Jacobs has resulted in more simulations being
considered in the initial phase of calibration (i.e. where
Scaled RMS is used as the criteria for water level
match), prior to the pit inflow criterion being applied.
AD also considers the calibration is in line with the
level expected for a Class 2 model, with one of the
key indicators being “poor calibration in parts of the
model domain” (Table 2-1 in Barnett et al. 2012).
In accordance with the Coordinator-General's
42
conditions (Imposed Condition 12) and Draft EA
43
condition (D12) , the model review and update
process will result in a ‘tightening’ of the calibration as
more data becomes available, particularly the
groundwater abstraction from existing groundwater
users.

40.

5(c)(vi)C. Structural
and
conceptualisation
uncertainty (e.g.

a. AD and AW agree
that measurement
error and some fixed
model characteristics

42

Document ID: EHP.0016, p 175.

43

Document ID: EHP.0009, p 26.

a. AD and AW disagree about the
consequences of homogeneity on the
extent of predictions. AD considers that the
homogeneity adopted in the approach (i.e.
the entire geology unit is set to a single
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a)
AD describes that in the context of groundwater
modelling, heterogeneity is a term used to describe
how a particular model parameter varies spatially. The

Issue

Key points of agreement

measurement error,
etc.) are not included
in the analysis.
Without considering
these, an overly
optimistic view of the
model’s accuracy
and uncertainty is
presented.

(e.g. homogeneity,
treatment of faults,
other groundwater
users, flooding) are
not considered in the
uncertainty analysis,
but that some of
these may have a
significant impact on
uncertainty.
b. AD and AW agree
that if a
homogeneous model
is adopted that uses
parameters
considered to
produce “worst case”
conditions (for
example higher
hydraulic conductivity
usually results in
more extensive
drawdown), it follows
that such a
homogeneous model
could serve as a
conservative
representation of
impacts (i.e., overestimate the impacts)
in what is known to be
a heterogeneous
aquifer. Note that
here, “worst case”
may differ depending
on whether mine

Key points of disagreement
value) is likely to result in overestimates of
drawdown. This is particularly the case
when the desired outcome of the model is
to determine drawdown extent across a
large area of aquifer. In contrast, the use
of heterogeneous realisations over the
same large area is likely to arrive at a
similar overall transmissivity as the
homogeneous approach, but with ‘pockets’
of high and low hydraulic conductivity (the
distribution of which is dependent on the
assigned spatial variability and search
function used). The results of these
pockets of high and low hydraulic
conductivity in the heterogeneous
approach are likely to be greater
drawdown close to the mine, but
diminished (or at worst equal) drawdown
further away in comparison to the
homogeneous approach. Further to this,
AD is of the opinion that the current
observation dataset is not of a distribution
that would support heterogeneous
calibration; hence the homogeneous
approach is the most appropriate approach
at this time. AW is of the opinion that
stochastic heterogeneous simulations, with
parameters that average to homogeneous
simulations, are likely to produce a range
of drawdown predictions that extend
beyond a homogeneous model, because
high hydraulic conductivity regions within a
heterogeneous representation are likely to
propagate drawdown more extensively,
and not only in the area close to the mine,
as AD recommends above. AW agrees
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parameter distribution is referred to as homogeneous
if it doesn’t vary spatially, and beyond the zonation of
different geologies, this is the approach that Jacobs
has used.
AD considers the chance of the heterogeneous
distribution of parameters increasing the drawdown
extent from the current homogeneous representation
is remote. For this to happen the heterogeneous
system would require a structure, or a zone of
sufficiently high permeability to continuously exist
between the mine pit and the drawdown extent to
provide the same connection afforded the
homogeneous setup. Given techniques used to define
the spatial variability of heterogeneity, such a zone is
unlikely to materialise, particularly over the 10 km
drawdown resulting from the existing homogeneous
approach.
This approach is rarely used in the industry, usually
because there is not enough data to support it.
Sometimes data may exist for a ‘permeability verses
depth’ relationship for coal seams and this will be
used to vary coal seam permeability, however this
isn’t considered a requirement for this site given the
comparatively shallow coal seams being mined. It is
worth noting the current version of the OGIA model of
the Surat Basin (Surat UWIR, 2012) also assumes
homogeneity within different geologies, so the
application of heterogeneity is rare within the industry.
AW has suggested that the history of mining from
Stage 1 & 2 of the project should supply sufficient
information to include heterogeneity, however AW
neglects the fact that historical mining has been
largely above the water table in that area.
b)

Issue

Key points of agreement
inflows/outflow,
stream impacts, GDE
impacts and
drawdown are each
considered. Also,
adequate testing of
the model would be
required to assess
whether “worst case”
parameters produced
the intended
conservative
estimates (e.g.
through sensitivity
analysis).

Key points of disagreement
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with AD that the current dataset (and
industry practice) does not support
heterogeneous calibration at this stage of
development. However, AW qualifies this
agreement by suggesting that the history
of significant groundwater-affecting
activities in this area should have led to
adequate data and prior modelling to allow
for more detailed groundwater
investigation, including potentially the
consideration of aquifer heterogeneity,
than has been achieved for the current
project. Nonetheless, AW agrees with AD
that homogeneous calibration could be
considered appropriate; however, AW
suggests that the uncertainty of
undertaking homogeneous calibration is
under-stated in the report. AW also
believes that in order to obtain predictions
(using a homogeneous model) that are
similar to the sorts of drawdown
predictions (away from the mine) one
might obtain from a heterogeneous
stochastic analysis, hydraulic
conductivities higher than expected
average values are probably needed.
b. AD and AW disagree that there is an
overly optimistic view of the model’s
accuracy and uncertainty expressed in the
report. AW believes that “the level of
uncertainty in the predictive results is
considered minor, in hydrogeologic
modelling terms” (Section 8 of AEIS) is a
critical under-statement of the level of
uncertainty, and it expresses overconfidence in the accuracy of the

In recognising the concerns of AW, AD considers that
the terminology used in the report (i.e. “the level of
uncertainty in the predictive results is considered
minor, in hydrogeologic modelling terms”) is a
subjective assessment on the relative change over the
1 standard deviation, given that such analysis could
also result in a much larger ‘spread’ of potential
predictions. It is understood that this could be
interpreted differently, in that the model shows little
uncertainty, and thus, could have been worded
differently. However this does not change the
conservativeness that exists in the predictions (from
assumptions and errors), and that AD considers the
presented predicted impacts do provide the decision
maker with a reasonable estimation of the range of
potential impacts. This conclusion is also based on
the fact that the approach adopted by Jacobs is more
sophisticated than the standard industry practice of
extending the sensitivity analysis to the predictive
modelling to ascertain a range of potential predictions.
Appropriate model development requires making
conservative assumptions when aspects of the model
input are uncertain. This has been the case for this
modelling exercise, as is the case with most
groundwater models constructed for mine impact
assessment. Generally the available data is focused
within the mining / exploration lease, and regional
data can be limited. Where this is the case,
assumptions are made that are conservative, in
recognition of the objectives of the model and what
would result in a ‘worst case’ situation (i.e maximising
drawdown extent). This enables the modeller to
provide a useful prediction to the decision making
process.
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Model development requires many simplifying
assumptions to represent the complex real world

Issue

Key points of agreement

Key points of disagreement
modelling predictions. AW believes that
statements such as these have the
potential to lead to less monitoring and
over-reliance on modelling outcomes,
because they give an impression that the
model is able to accurately predict future
aquifer conditions, when in reality, the
modelling uncertainty is considerable and
should be accounted for through extensive
field monitoring, other methods of
investigation, and rigorous model testing.
AD recognises the concerns of AW, but
also believes that the stochastic approach
combined with the inherent
conservativeness of the model setup has
resulted in predictions that encompass the
likely drawdown impacts from the mine.
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hydrogeological system in a model that is practical to
develop and run. Simplifying assumptions build in
conservativeness to the model.
Simplification leading to conservatism is evident when
considering the vertical discretisation between the
upper Walloon Coal Measures (where the mine
dewatering is occurring) and the Marburg Sandstones.
Because of the direct connection existing in the
model; a lowering of the water level in the upper layer
will induce an upward flow from the layer below.
Instantly this process is also transferred to the next
layer down, and so on. Within the current model setup
there are only two opportunities (as model layers) for
this drawdown to be muted or attenuated. However in
reality, within the Walloon Coal Measures there are a
number of low permeable units that would contribute
to attenuating and disconnecting these impacts from
the units below. On this basis, this groundwater model
is considered to overestimate the vertical hydraulic
interconnection between the different aquifers (in
particular between the Walloon Coal Measures and
Marburg Sandstone).
The homogeneity in model parameters also provides
a component of conservativeness in relation to the
coal seams and the Tertiary basalt. For example the
consistent hydraulic parameters applied to the coal
seams. It is known that coal seam permeability
reduces with depth because the increased pressure of
the overburden at depth closes the ‘cleats’ in the coal
seam which provide the permeability. There has been
no allowance for depth dependence in the coal seam
hydraulic conductivities. Despite it being shallow, if
there were an allowance for this then the coal seams
would tighten with depth away from the mine (in
relation to hydraulic conductivity / permeability) and
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the predicted inflow to the mine would reduce, and
hence the predicted extent would also reduce. With
regard to the Tertiary basalt, refer to
compartmentalisation discussion in Row 5 above.
Impact assessment groundwater models generally
require update and revisions throughout the mine life
as more field data is collected and the model
performance can be assessed. This is of course a
requirement under the Coordinator General’s
conditions (Condition 12)44 and Draft EA condition
(D12)45. As such, the model and its predictions will
attain greater confidence. From review of the
modelling undertaken by Jacobs for the Stage 3
mining, it is almost certain that future model
refinements encompassing more collected data will
result in reduced zones of impact from dewatering
than what is shown in the AEIS.
There is already historical evidence of this refinement
occurring when examining the predicted Stage 1 & 2
inflows from the Stage 2 EIS (2006). New Acland Coal
has estimated groundwater inflow to the active pits
during 2011 and 2012 to be in the order of 0.3 to 0.4
ML/day (up to 146 ML/year) which is well short of the
previous model prediction of 953 ML/year for 2012 (As
presented in Table 4-26 of the 2006 Stage 2 work).

41.

5(d) The modelling
and impact
assessment fails to

a. AD and AW agree
that, in fact, the
impacts of existing

44

Document ID: EHP.0016, p 175.

45

Document ID: EHP.0009, p 26.

a. While AD and AW agree that, in fact, the
impacts of existing mining operations are
modelled and briefly mentioned in the
AEIS, AD and AW are in agreement that
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This is a reporting issue and AD and AW both agree
that the statement is in fact incorrect in part.

Issue

42.

Key points of agreement

properly analyse and
incorporate into the
model information on
the impacts of
existing mining
operations.

mining operations are
considered in the
modelling undertaken
for the AEIS, but that
more needs to be
done to properly
extract the impacts of
existing mining
operations from the
results.

5(d)(i) Such baseline
measurements are
essential to
understand future
impacts.

a. AD and AW agree
that the historical
mining and available
data on the impacts
(i.e. drawdown and
mine inflows) have
been included into the
model.
b. AD and AW agree
that maps of
observed heads,
including pre-mining
heads, would be
useful (see Appendix
A (pA1-3) of Appendix
C in AEIS)
c. AD and AW agree
that (i) clearer
explanation is
warranted on the
modelling approach,
in regards to
differentiating the
effects of Stage 1-2
and Stage 3 mining
operations, and (ii) it

Key points of disagreement
the impact assessment has not properly
analysed the impacts of existing mining
operations.

N/A
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Issue

Key points of agreement

Key points of disagreement

would be beneficial to
illustrate the
drawdown (past and
future) attributable to
Stages 1-2, and the
same for Stage 3, and
then the cumulative
drawdown.
43.

5(d)(ii) Knowledge
gains from assessing
historical impacts
would offer critical
insights into likely
future impacts, for
example, insights
into model
parameters and pit
inflows ought to have
been gained.

a. AD and AW agree
that clearer reporting
of previous drawdown
(modelling versus
observed) would be
useful, and that the
statement in the
report at Section 5.4.2
of AEIS that the
model “provides a
good replication of
drawdown from
mining activities”
should be
demonstrated by
offering a more
thorough analysis of
the predicted and
observed drawdown
extent.]
b. [See also earlier
points (5(c)(v), 5(d)
and 5(d)(i)) of
relevance to this
issue].

N/A

44.

5(d)(iii)

a. AD and AW agree

N/A
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Issue
Environmental
degradation arising
from previous mining
must be taken into
account in monitoring
and differentiating
impacts from the
Project.

Key points of agreement
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that any
environmental
degradation (such as
impacts to vegetation)
arising from previous
mining would need to
be understood before
it would be possible to
attribute any new
degradation of the
aquifer or
groundwaterdependent
ecosystems to the
Stage 3 project

45.

5(e) The review of
relevant literature
and existing
knowledge relating to
parameters used in
modelling, including
in relation to faults,
aquifer properties,
evapotranspiration
and recharge, is
inadequate.

a. AD, MC and AW
agree that it would
assist in defending
the assumptions and
parameter ranges if
the review of existing
literature was
improved.

46.

5(f) The modelling
and impact
assessment reporting
is based on

a. AD, AW and MC
agree that there is
potentially useful
information contained

46

Key points of disagreement

N/A

a. AD disagrees with the statement, and he
considers all relevant and available premining data were used in the assessment
of pre-mining water levels through the
steady-state model. These data are

Document ID: EHP.0103, pp 37-44.
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AD considers that Jacobs has taken into account all
available data in determining the pre-mining
conditions. This is shown in Table 5.2 of Appendix F
46
of the AEIS , that clearly lists the bores they have

47.

47

Issue

Key points of agreement

insufficient baseline
data, including with
respect to pre-mining
water levels, and fails
to take into account
all available data.

in the methods and
results of the
investigation by the
Office of Groundwater
Impact Assessment
(OGIA); however, it is
presently unclear in
reports as to the
degree to which OGIA
data and modelling
have been applied,
beyond being used to
inform the parameter
bounds for the
calibration.
b. AD, AW and MC
agree that the
reporting is not
adequately clear to
determine whether or
not DNRW
groundwater
observations were
omitted, and if so,
whether the reasons
were valid.

5(g) The choice of
fixed-head boundary
conditions in the
model is not properly
justified and may
affect the reliability of

a. AD and AW agree
that after review by
AD of the budgets of
the 18 calibrated
models, the maximum
change between the

Key points of disagreement
3
presented in Table 5.2 of AEIS . AW and
MC retain their view that there are
insufficient baseline data (e.g., in order to
determine future impacts attributable to the
different stages of mining), and that
neglecting to obtain and account for
pumping data and parameter data from
other relevant studies, combined with the
uncertainty in the report regarding the use
of Government data, reflects a failure to
take into account all available data.

a. AD and AW disagree that the choice of
fixed head is not properly justified in the
report. AW would prefer that reporting
identifies investigation (such as that
undertaken during the expert review period
by AD) into boundary effects to evaluate

Document ID: EHP.0103, pp 15-25.
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used in the calibration, and includes detail on the
particular bores used for pre-mining (steady state)
simulation, including the target water levels.
AW and MC are merely speculating that Jacobs hasn’t
looked at all the available data.

Boundary conditions are stresses applied to the model
domain to either add or remove water from the model
domain (aquifer). Boundary conditions are used to
represent real world influences on the aquifer being
47
simulated. Section 4.4 of Appendix F of the AEIS
describes the application of the constant head

Issue

Key points of agreement

impact predictions
generated by the
model.

null and predicted
models for boundary
inflow was negligible
(<0.3%), and
therefore the fixedhead boundary
conditions most likely
have no significant
direct impact on the
predictions being
made.
b. AD and AW agree
that the fixed head
elevations adopted in
the model do conform
to data bounds
presented in Figures
4.7 to 4.9 of AEIS,
except for the upper
end of the basalt
where the head is as
high as 630 m AHD
for a small portion of
the eastern side of
the model domain.
c. AD and AW agree
that the method of
obtaining basalt
boundary heads
highlights that a

48
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Document ID: EHP.0103.

Key points of disagreement
the extent of any boundary impacts. AD
considers that the report justifies the
adopted approach, including the location,
reasons for using fixed heads and
sufficient justification for the adopted head
values.

Further statements of Andrew Durick and/or
Duncan Irvine
boundary conditions. It is applied to provide the
connection and continued flow either into or out of the
model domain where aquifers extend beyond the
model domain.
The heads are set based on an observed depth to
water table in the alluvium, and on relationships
between the topography and water depth for the
Walloon Coal Measures, Tertiary basalts and Marburg
Sandstone. These relationships are shown in Figures
48
4-7 to 4-9 in Appendix F of the AEIS . The
relationships between the topography and
groundwater level is strong for the Walloon Coal
Measures and the Marburg Sandstone, while it is a
little weaker for the basalt, particularly in the higher
elevations. This result for the basalt points towards
perching and compartmentalisation of the basalt
groundwater within discrete local fracture networks.
It is important to note that the boundary conditions are
located sufficiently far enough from the mine site,
such as to not influence or contact the predictions
being made. This has been confirmed through
examining the drawdown shape and position for all
49
drawdowns presented in Appendix F of the AEIS .
During the joint expert meeting, analysis of the 18
calibrated simulations was undertaken to determine if
there was additional inflow or outflow during the
predictive model run (and hence due to Stage 3) in
comparison to the null simulation. If there was
additional inflow, this would indicate that the fixed
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Issue

Key points of agreement

Key points of disagreement

topographical-head
relationship probably
doesn't exist, but that
this method may be
the only viable way to
estimate boundary
heads.
d. AD and AW agree
that the mismatch in
the topography–head
relationship for the
basalt is probably due
to
compartmentalisation
of the aquifer, which
isolates the basalt
into smaller fractured
networks that
recharge and
discharge somewhat
independently, or at
least with reduced
connectively with
other parts of the unit,
resulting in differing
depths to water and
variable responses to
rainfall
48.

5(h) With respect to
recharge in the
model:
5(h)(i) The method of
recharge estimation
is overly simplistic.

a. AD and AW agree
that conceptual
statements about
recharge sources
seem not consistent
with the modelling
approach.
b. AD and AW agree

Further statements of Andrew Durick and/or
Duncan Irvine
head boundaries were influencing and compromising
the predicted drawdowns. The analysis found that the
maximum change between the null and predicted
models for boundary inflow was negligible (<0.3%),
and therefore the fixed-head boundary conditions
most likely have no significant direct impact on the
predictions being made.
There is ample justification for the adopted boundary
conditions at the extent of the model domain and this
adoption does not affect the reliability of the model
predictions.

a. AD and AW disagree that recharge
estimation is overly simplistic for the
approach being undertaken.
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AD considers the recharge estimation process
appropriate for the level of modelling being
undertaken. Generally recharge rates to the
underlying aquifers vary based on geology / soil type,
topography / slope, and on landuse. In the region
agricultural land use dominates with mostly cleared
grazing land around the site on the Walloon Coal
Measure outcrop areas and on basalt elevated areas.

Issue

Key points of agreement

c.

49.

5(h)(ii) Recharge
values are lower than
expected.

Key points of disagreement

that the report
requires a clearer and
more comprehensive
discussion of
recharge
characteristics and
trends over time, as
used in the model.
AD and AW agree
that there is little
difference between
recharge (Figure 5-8
of AEIS) to the
different geological
zones, when in reality
they likely differ more
so, and in general,
the approach to
assigning recharge to
different geological
zones is unclear.

d. AD and AW agree
that the DNRM value
of 12.7% is about
twice the maximum
used in this study.
However, at the time
of the Joint Expert
Meetings, it was
unclear as to the
basis for this value.

Further statements of Andrew Durick and/or
Duncan Irvine
Irrigation occurs on the alluvium, where groundwater
supplies can be sufficiently sourced. The majority of
the model domain is either flat alluvial plain or slightly
undulating and gently sloped regolith (basalt and
Walloon Coal Measures), so slope at a regional level
does not play a major part in recharge.
Therefore the choice of geological zones to describe
how recharge varies across the project site and model
domain is considered appropriate. It incorporates the
necessary delineations to capture recharge variation
across the model domain.
Recharge is represented by a percentage of rainfall.
The percentage of rainfall is individually applied to
each geological zone. The recharge percentages are
varied throughout the calibration process for the
various parameter realisations.

a. AD and AW disagree that the recharge
rates that are used in the model are lower
than expected. AD considers that the
recharge ranges adopted in the model are
reasonable and align to expert opinion of
similar geologies. AW considers that the
adopted recharge ranges assigned to
some geological areas are lower than he
would expect, and on the basis of the
DNRM value.
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Each recharge zone has an individual rate
(percentage of rainfall). This value is allowed to vary
between 0.2% to 6.5% of rainfall. These values are
considered reasonable based on relevant studies on
recharge to these geologies. Typical recharge rates
into the Great Artesian Basin intake beds around the
region are in the order of 2% of rainfall (Kellett et.al.
2003), suggesting the range is appropriate.
Further to this, the OGIA modelling undertaken to look
at coal seam gas impacts has reported in their Surat
Underground Water Impact Report (UWIR) of 2012 a
range of calibrated recharge rates of between 1 and
30 mm/yr (or 0.16% to 4.7% of rainfall assuming
635mm/yr rainfall in the project area) with a median of

Issue

Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine
2.8mm/yr (0.44% of rainfall). This aligns very well with
the adopted recharge rates, and confirms the opinion
of AD on recharge in the area.
The Walloon Coal Measures are generally considered
an aquitard in terms of the Great Artesian Basin,
however at the project site this unit outcrops and
would be weathered and have a higher permeability
(and infiltration capacity) than its ‘aquitard’ status
would suggest. It is likely that the recharge rate here
is equivalent to the 2% recharge rate estimated for its
adjacent sandstone aquifer outcrops, but not
significant lower.
The Oakey Creek alluvium is comprised of more clay
bound sediments in its upper profile, so this will limit
the recharge through this unit and it is likely that the
alluvium’s recharge comes predominantly from losses
from the creek and not through a real rainfall.
The report quotes a value of 12.7% for basalt. Further
investigation concludes that this is an estimate coming
from work undertaken in the 1970’s. This value has
been used by DNRM for the purposes of allocation,
however, it is considered that this value is higher than
it should be.
Recharge to the really porous basalt, such as that on
the Atherton plateau, can be upwards of 20-30% of
rainfall, however it is likely the recharge rate in the
basalt around the site is within the range as
suggested by Jacobs.
While AW considers the recharge rates adopted by
Jacobs are too small, AD considers them acceptable
in his experience in calibrating groundwater models.
Refs:
Kellet et al, 2003, Groundwater Recharge in the Great
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Key points of agreement

Key points of disagreement
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Artesian Basin Intake Beds, Queensland, NHT Project
#982713, Sustainable Groundwater Use in the GAB
Intake Beds, Queensland, Bureau of Rural Science,
Natural Resources and Mines, Queensland
OGIA, 2012, Underground Water Impact Report for
the Surat Cumulative Management Area, report
prepared for the Queensland Water Commission, 18
July 2012

50.

5(h)(iii) The complete
insensitivity of the
model to recharge is
of concern.

a. AD and AW agree
that: (i) more
investigation is
needed into the
insensitivity of
recharge, (ii) the
insensitivity of
recharge is apparent
in Figure 5-8 of AEIS,
because the
calibrated models
have minimum and
maximum values that
are the same as the
input minimum and
maximum (based on
the 5% SRMS
selection of calibrated
models), and (iii) in
Table 5.5 of AEIS, the
50th percentile values
appear hardly
different in Appendix
B (of AEIS), and that
otherwise, the box
and whisker plots
indicate insensitivity.

N/A
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Issue

Key points of agreement

Key points of disagreement
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b. AD and AW agree
that the insensitivity of
the model to recharge
change should be
evaluated through
sensitivity analysis (to
explores changes in
model output with
changes in recharge),
because it is an
unusual model
characteristic.
c. AD and AW agree
that: (i) insensitivity of
the model to recharge
is perhaps caused by
the controlling
influence of the DRN
package, which
discharges excess
groundwater to the
land surface along
mapped drainage
lines, (ii) therefore the
calibration process
has probably not
informed recharge,
and (iii) therefore the
DRN package may be
acting to control
heads in the model,
although this requires
further investigation.
51.

5(i) The lack of
seasonality in

a. AD and AW agree
that: (i) the model is

a. AD and AW disagree that yearly time steps
are adequate. AD believes that this is not a
major limitation given the use of the model.
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The current model setup simulates annual stress
periods. For the historical simulation the annual

52.

Issue

Key points of agreement

transient modelling is
a major limitation,
particularly with
respect to
groundwater-surface
water interaction and
the effect of episodic
rainfall/stream
recharge events.

deficient for the
purposes of
seasonality effects
and localised GDE
impacts associated
with streams, but
otherwise, the lack of
seasonality is
reasonable for longerterm, regional-scale
impacts, and (ii) the
lack of seasonality
and other factors
means that the model
cannot provide
absolute values, but
is intended to look
into net effects (e.g.
drawdown).
b. AD and AW agree
that without
seasonality in the
model, it is not
possible to assess
episodic recharge
effects.
c. AD and AW agree
that reporting of time
parameters in the
model is deficient, but
that the modelling
files indicate that
stress periods are
yearly.

5(j) The parameters
adopted in the

a. AD and AW agree
that there are

Key points of disagreement
AW feels that stream base flow and
flooding episodicity should be considered
to understand GDE impacts in streams.

Further statements of Andrew Durick and/or
Duncan Irvine
rainfall data is used, thus there is an allowance for
broader climate changes (such as periods of drought).
The model could be changed to a quarterly stress
period (i.e. three month stress periods) but this would
not add anything to the model development. There are
only a couple of the alluvium bores (42230934 and
42231307) in the observation dataset that show any
seasonality, where the variation is only of a metre or
two. Beyond this the observation data does not show
any significant seasonal variation, thus its addition is
not going to result in a material change to the model
calibration nor its predictions.
Seasonality is not considered a critical aspect of the
model objectives; hence the model has been
designed around annual time slices. Seasonality is not
considered a characteristic necessary of a Class 2
model (Table 2-1 of Barnett et al, 2012), in fact it
suggests that a Class 2 characteristic is “seasonal
fluctuations not adequately replicated in all parts of
the model domain”.
Further to this, on the subject of GDEs there are no
phreatophytic vegetation within the report drawdown
zone, so the inclusion of seasonality is even less of an
issue and certainly not a limitation of the modelling.

N/A
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Issue

Key points of agreement

calibrated models are
not all reported such
that the
appropriateness of
parameters in the
model cannot be
determined.

summaries of
parameters, but that it
is not clear which
parameters were
combined with which
parameters in
calibrated models,
and it is also not clear
which parameter sets
were best calibrated
to observations. AD
and AW agree,
however, that the
modelling files
obtained from Jacobs
do provide
information of the
parameters used in
each individual model
that met the
calibration criteria.
b. AD and AW agree
that expert knowledge
has been used to set
the parameter
constraints in the first
instance, including
field based
measurements and
the OGIA modelling
report (Section 5.2 of
AEIS), and thus the
calibrated parameters
should fall within
reasonable proximity
of expected values.

Key points of disagreement
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53.

Issue

Key points of agreement

5(k) The modelling of
mine voids and pit
lakes is deficient.

a. AD and AW agree
that the explanation of
the methodology for
representing voids is
not clear in the report.
b. AD and AW agree
that surface water
modelling should be
the primary method
for determining void
hydrology, but that
the groundwater
model should be used
in conjunction with the
surface water model
results to assess
groundwater aspects
of the mine pit
hydrology.

Key points of disagreement
a. AD and AW disagree as to whether the
current modelling of void lakes is deficient.
AD considers the modelling undertaken for
the AEIS (although preliminary) is not
deficient and has been undertaken in line
with the current industry standard
approach of simulating the void within a
groundwater model using the ‘high-k’ lake.
AW is of the view that the mine pits ought
to have been modelled taking into account
the expected variability (seasonality and
climatic/intra-annual variability) in rainfall
and runoff to the mine pit, notwithstanding
the lack of clarity around the methodology
in the report. That is, it remains unclear as
to how the mine pit will perform in the
future, because model simulations of
future events appear to have adopted a
constant rate of rainfall recharge, and
average annual runoff from the
surrounding pit catchments. It follows that
a time-varying (i.e. realistic) climate signal
is likely to produce mine pit hydrological
responses that are considerably different
to the artificially stable (i.e. time-invariant)
climatic conditions adopted in the
simulations of the mine pit behaviour
(Section 4.7.4 of AEIS).
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Modelling of the final voids has been undertaken,
whereby the void space is simulated through a ‘high-k’
lake. That is, the parameters (hydraulic conductivity
and storage) of model cells that represent the space
where the void will exist are modified such that they
act as empty buckets to receive and store water. This
is a standard practice in the industry. The alternative
is the simulation of the void with the SURFACT Lake
(LAK) package, but this can be problematic in terms of
convergence and receiving the correct inflow when
applied to lower layers in a model.
The original EIS modelling predicted final void water
levels would remain below the pre-mining water level
for each pit, and therefore these would remain as
sinks. The updated model provides a range of
potential recovered water levels derived from
variations in the aquifer parameters. It is most likely
that the depressed landforms in two of the pits
(Manning Vale East and Manning Vale West) would
remain sinks to the surrounding groundwater regime,
while the third depressed landform in the Willeroo pit
is predicted to become a source of water to the
surrounding groundwater, as it attains an equilibrium
water level above the pre-mining water level.
The final water level in the void is achieved when the
inputs (rainfall on the lake surface plus the runoff
directed into the void from the site catchment plus the
groundwater inflow) and the outputs (direct
evaporation from the water surface) are equal. By
modifying the bathometry of the depressed landform
where the lake forms, the final water level can be
modified by increasing the surface area to increase
potential losses through evaporation (which is higher
than rainfall at the mine site), thus obtaining a

Issue

Key points of agreement

Key points of disagreement
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groundwater sink condition.
Determination of water quality (i.e. salinity) in the final
void has been undertaken in an analytical model
which has used the predicted groundwater inflows to
the void from both the coal seams and from the in-pit
spoil.
The final void simulation will be more detailed as the
mine progresses and the mine looks towards closure
planning, but for now the final void predictions
including the post mining predicted drawdowns
appear realistic.
The predicted rate of water level rise in the final voids
can be slower than what would be predicted by a daily
surface water model, and thus the rate of recovery
presented in Figure 6-43 of Appendix F of the AEIS50
is likely to be understated. This is because the rapid
response to individual rainfall / runoff events at a daily
scale that occur in reality are not captured in a longer
averaged rainfall input within the groundwater model.
In the groundwater model the evaporation applied to
the void can more readily account for this average
rainfall / runoff volume, and thus the recovery rate
within the groundwater model is slower than what
would be experienced in reality. The predicted
equilibrium water level is expected to be consistent
with where the water level will be in reality.
This modelling approach which has been used in
similar assessments is not considered deficient. The
modelling has identified some potential issues for
future adaptive management to address.

50
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54.

Issue

Key points of agreement

Key points of disagreement

5(l) Many of the
limitations associated
with modelling
assumptions are not
recognised, and their
importance or
otherwise does not
seem to have been
considered, including
aquifer
heterogeneities,
seasonality effects,
the treatment of
faults, and other
groundwater user

a. AD and AW agree
that the model should
include other
groundwater users
and an analysis of
flow between
aquifers. It is also
agreed that the
Coordinator General’s
conditions require
periodic updating of
the model into the
future, and that the
initial update will
include abstraction
from other
groundwater users,
based on the data
collected in the
baseline assessments
and on metered
extraction data from
DNRM.
b. As mentioned above
in Issue 5(c)(vi)C, AD
and AW agree that
measurement error
and some fixed model
characteristics (e.g.
homogeneity,
treatment of faults,
other groundwater
users, flooding) are
not considered in the
uncertainty analysis,
but that some of

N/A
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Issue

Key points of agreement

Key points of disagreement
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these may have an
impact on uncertainty.
55.

5(m) The impact
assessment reports
express in places an
overoptimistic view of
the modelling, and
give the impression
that key uncertainties
have not been
considered.

N/A

56.

5(n) The lack of
consideration of
groundwater use by
users in the
surrounding area
brings into question
the model’s water
balance and the
predictions made by
the model more
generally.

a. AD, MC and AW
agree that this is a
missing component of
the water balance.
b. AD and AW agree
that the Coordinator
General’s report
outlines conditions
that require the model
to be revisited after
necessary data have
been collected
through the baseline
assessments, and
that the data collected
will be used to add
existing groundwater
users into the model.

a. See section 5(c)(vi)C.

a. AD and AW disagree on the implications of
the lack of groundwater users in the
model. AD believes that the model
predictions (of net effects, such as
drawdown) will not have been adversely
impacted by this assumption, whereas AW
believes that it is unclear, but quite
possible, that the lack of other
groundwater users in the model
significantly influences the model
predictions of drawdown (i.e. due to the
possibility that model behaves in a nonlinear way – e.g. due to the possible
control of the high rates of DRN
discharge).

The approach of using null and prediction models to
calculate the drawdown is an industry wide standard
approach and is described in Section 6.1, page 81 of
the Australian groundwater modelling guidelines
(Barnett et al, 2012). It involves two separate model
simulations – one with the proposed project
(prediction) and one without the proposed project
(null). In the case of New Acland modelling, the null
model involved simulation of the Stage 1 & 2 mining,
while the prediction modelling involved the addition of
the Stage 3 proposed mine. Both models are
simulated for the same time and the drawdowns are
generated by subtracting the prediction model water
levels from the null water levels for a corresponding
model output time. When the groundwater extraction
is added to the model, it will be added to both the null
and prediction model and therefore will not be
noticeable in the predicted drawdown extent.
Adding the extraction will most likely improve the level
of calibration to the south and east where there is a
general over prediction of water levels, but the bulk of
this extraction will be within the Oakey Creek alluvial
aquifer which is not likely to be impacted by mining
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Key points of agreement
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activities. As indicated in the issue, this would impact
the water balance of parts of the model, however the
greatest effect would be seen in areas where no
drawdown from mining has been simulated.
Given the uncertainty on the pumped volumes,
particularly in unmetered areas away from the Oakey
Creek Groundwater Management Area (where larger
groundwater users are metered), then their inclusion
before the baseline bore assessment is complete
would create further uncertainty rather than just
leaving them out. This is because the licence types
adjacent to the mine are likely to be stock and
domestic supplies which will be significantly variable
from user to user.
In line with the Coordinator-General’s recommended
condition 2(a)(ii) in Schedule 351 and Condition
number D13(b) of the Draft environmental authority,
the groundwater extractions from surrounding users
will be reviewed and added to the next iteration of the
model. The next model iteration will occur at the latest
2 years after mining starts.

57.

5(o) The impact
assessment reports
demonstrate a
number of reporting
deficiencies,
including that:

a. AD and AW agree.

N/A

5(o)(i) The results,
51
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Issue

Key points of agreement

Key points of disagreement

diagrams and key
messages are not
properly supported
and explained in the
reports.
58.

5(o)(ii) The text is
lacking in adequate
detail to understand
what was done by
the modellers.

a. AD and AW agree.

N/A

59.

5(o)(iii) Various
statements in the
reports defy wellknown groundwater
and modelling theory
and basic
mathematics.

a. AD and AW agree
that there appears to
be a disjoint between
the explanation of
BoM ET rates and
what has been used
to parameterise the
EVT package.
b. AD and AW agree
that the equation
described for setting
DRN conductance
appears to be wrong
as described in the
text. Furthermore,
DRN conductance
values are generally
considered to be nonphysical parameters
obtained by model
calibration.
c. AD and AW agree
that in Section 5.2 of
AEIS, the use of

N/A
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Issue

Key points of agreement

Key points of disagreement

“random distribution”
is incorrect, i.e., the
normal and lognormal distributions
involve random
selection of values,
not random
distributions.
d. AD and AW agree
that in Section 5.2 of
AEIS, there is a
misunderstanding of
compressibility of
water and its role in
specific storage,
relative to the role of
the rock
compressibility.
e. AD and AW agree
that in Appendix B of
AEIS, there is an
error in the way these
plots have been
created, as described
in the following: the
horizontal axis has a
log scale, suggesting
that a log normal
distribution is
expected.
Subsequently, there
needs to be equally
spaced (in the
horizontal direction)
data points because
each interval should
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Issue

Key points of agreement

Key points of disagreement
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a. AD and AW disagree on the reliability of
the model for assessment or approval of
the Project. AD believes that the model is
fit-for-purpose. AW believes that further
analysis and modification of the model is
warranted before it can be used, in a
reliable manner, to explore potential
impacts on surface water systems, other
groundwater users, groundwaterdependent ecosystems, and the
relationship between the groundwater
system and the mine voids. AW finds that,
in particular, more investigation is
warranted if the low levels of model
uncertainty that are claimed in the AEIS
report3 are to be achieved.

We refer to the response to issue 22(a) and 22(b)
(being rows 69 and 70) below.

be the same
(logarithmically). That
is, instead of a partlinear interval (10, 20,
30, 40, 50,…, 100,
200, 300…), a log
interval (e.g. 100.5 4E-6, 1.265E-05, 4E5, 1.265E-4, etc.)
should have been
used. AD and AW
agree this is primarily
a presentation issue
and has not
influenced what was
used in the model.
60.

6. As a consequence
of the modelling
deficiencies, the
Applicant’s
assessment of
groundwater impacts
cannot be relied on
and should not be
used as the basis for
assessment or
approval of the
Project.

N/A

In addition to these sections, AD considers the
assessment that has been undertaken, with the
addition of requirements for periodic model review and
updates throughout the life of the project from the
Coordinator-General’s and draft EA conditions for the
Project, is considered a proper basis for the Project to
be assessed and approved.

APPLICANT'S NOTICE OF ADDITIONAL ISSUES
PART 1: Additional issues that the Applicant's notified experts propose to seek agreement on at the joint expert meeting, where there is an expert
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Issue

Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine

a. DI clarified that ‘regional scale’ in this
context means within the catchment
relevant to the project area. There was
some level of disagreement on whether
the conceptualisation of the hydrogeology
is appropriate. DI believes that this is
largely the case, although with the
exception of the role of faulting. MC
believes there are still deficiencies in the
conceptualisation (as well as uncertainty
related to faulting), such as: the nature of
stratigraphic contacts between units, the
degree of vertical connectivity between
aquifers, the horizontal connectivity of
aquifers, the aquifer properties (horizontal
and vertical hydraulic conductivity,
storativity, stream-groundwater
connectivity) and the groundwater flow
directions.

DI considers the conceptualisation presented is
adequate in that it provides an illustration or
schematic representation of the principal features that
make up the geological and hydrogeological
components of the New Acland Mine. The one
exception would be the omission of faulting in the
relevant geological units that have been and will be
intersected by mining such as the Walloon Coal
Measures.

proposed by the objectors relating to that issue
GROUNDWATER CONCEPTUALISATION
61.

18. In relation to
paragraph 1 of the
OCAA List of Issues:

N/A

18 (a) the
groundwater impacts
for the Revised
Expansion Project
were assessed at a
regional scale, and
were based on an
appropriate
conceptualisation of
the hydrogeology of
the area;

This hydrogeological conceptualisation has been
determined using available geological and
hydrogeological data for the mine and Stage 3 Project
area, and assumptions based on this current
understanding of the geology and hydrogeology. The
52
Appendix F IESC Report , details the data used for
development the groundwater model, which is the
same data that would have been used to develop the
hydrogeological conceptualisation. Specifically this
states that extent and, top and bottom elevations for
each geologic unit were calculated based upon the
following data sets:
• LiDAR digital elevation files provided by NAC;
• digital elevation model (DEM) surface topography;
• surface and bedrock mapping (SRK, 2006);
• DNRM database; and

52

Document ID: EHP.0103, p 16.
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Issue

Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine
• NAC monitoring bore geologic logs.
On this basis, the conceptualisation is considered to
meet the requirements for the EIS for assessing the
groundwater impacts at a regional scale. The peer
review undertaken by independent expert (Appendix
C of Appendix N of the AEIS53) identifies the model as
being fit for purpose. In addition, the model
development aligns with the principles of the
Australian groundwater modelling guidelines.
In summary, this is more an issue with the level of
reporting used to present the conceptualisation in the
EIS and AEIS, the lack of which would have no
material change on the findings and outcomes of the
EIS or AEIS. Provision for review and revision of
projects hydrogeological conceptualisation of is
required under Condition 12(c)(i) of the CoordinatorGeneral’s evaluation report54 and Condition number
D12 of the Draft environmental authority
EPML0033571355.

62.

18 (b) there is
sufficient data for the
various aquifers to
provide a suitable
basis for assessing

N/A

53

Document ID: EHP.0111, pp 229-251.

54

Document ID: EHP.0016, p 174.

55

Document ID: EHP.0009, p 26.

a. There is disagreement on this issue. DI
believes the estimates of aquifer
parameters are adequate to provide a
basis for establishing aquifer parameters
(that is, the minimum amount of data has
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DI considers sufficient data has been collected to
provide a basis for establishing aquifer parameters.
The opportunity to collect further data and aquifer
properties exists through the review and revision of
the project's hydrogeological conceptualisation as

Issue

Key points of agreement

aquifer properties;

63.

18 (c) predicted
impacts on the basalt
aquifer are
conservative as they
do not take into
consideration likely
compartmentalisation
through discrete
fracturing that forms
the aquifer.

Key points of disagreement
been presented to get an idea of the
relevant aquifer properties) to inform the
conceptual hydrogeology. MC believes
that estimates of aquifer properties are not
based on strong enough field data. MC
believes additional pumping tests
monitoring longer periods and the
response of other aquifers are needed.

N/A

56

Document ID: EHP.0016, p 175.

57

Document ID: EHP.0009, p 26.

58

Document ID: EHP.0016, p 175.

59

Document ID: EHP.0009, p 26.

a. As discussed under point 1(d) above, there
is some disagreement regarding
drawdown impacts in the basalt. The
experts all agree that there is uncertainty
about the extent and magnitude of impact
likely to be experienced in the basalts, due
to the heterogeneous distribution and
discontinuities in the basalt. However, DI
and AD maintain that the predicted extent
of drawdown is a conservative estimate,
while MC and AW are still uncertain about
a) the extent of predicted drawdown in the
basalt, which in some cases may be
under-estimated because of the possibility
of drawdown propagating through
preferential flow pathways in the basalt,
and variability in the connectivity to the
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Further statements of Andrew Durick and/or
Duncan Irvine
required under Condition 12(c)(i) of the CoordinatorGeneral’s evaluation report56 and Condition number
D12 of the Draft environmental authority
EPML0033571357.
We also refer to rows 3 and 4 above.

DI and AD consider that by not incorporating (either
vertical or horizontal) compartmentalisation in the
modelled basalt aquifer, this will contribute to further
propagating the drawdown response. This adds to the
conservatism in the modelled drawdown response in
the basalt aquifer.
We also refer to row 5 above
Uncertainty regarding predicted drawdown will be
reviewed through comparison to that observed and
revision of projects hydrogeological conceptualisation
and groundwater model as required under Condition
58
12 of the Coordinator-General’s evaluation report
and Condition number D12 of the Draft environmental
authority EPML003357159.

Issue

Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine

underlying aquifer , and b) the magnitude
of drawdown in the basalt in some areas,
which may be locally under-estimated due
to lateral discontinuities and
compartmentalisation.
64.

19. In relation to
paragraphs 1(c),
2(a), 2(b)(i) and 3 of
the OCAA List of
Issues, there is
sufficient long term
water level and
groundwater quality
data to provide a
baseline for the
Revised Expansion
Project and the Draft
EA conditions and
CG's imposed
conditions are
adequate to detect
and assess any other
impacts on
groundwater.

N/A

60

Document ID: EHP.0024, pp 33-37.

61

Document ID: EHP.0009, pp 24-25.

a. There is some disagreement on this issue.
DI believes the data collected to date are a
reasonable starting point as a baseline,
and that the conditions imposed allow for
adequate baseline data collection and
impact assessment to be conducted. MC
believes however, that the baseline data
are inadequate for Stage 3, particularly as
no data from the new Stage 3 monitoring
wells at the edge of the mining lease are
as yet available, and also given that the
potential impacts may extend further than
what the monitoring network will be able to
detect.
b. As noted under points 3(a)(i)A, 3(a)(i)B
and 4b, MC and AW believe that should
the project proceed under the existing
conditions, the assessment of future
impacts using the proposed monitoring
network will be difficult and potentially
deficient due to uncertainty in the extent
and magnitude of likely impacts, and given
the lack of ability to properly decipher the
causes of groundwater level changes.
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DI identifies that the EIS has installed an additional 14
water bores as part of the Stage 3 Project, which
include two pumping bores. Data presented in the EIS
from 12 of the monitoring bores includes a single
measurement in 2007 with regular monthly monitoring
from April 2013 (EIS Chapter 6, Section 6.2.8,
60
Groundwater Levels) . We also refer to rows 4, 17,
18 and 21 above.
Table D3 in Condition number D3 of the Draft
environmental authority EPML0033571361 requires
twelve months of monitoring and update of the
groundwater model for establishing a baseline dataset
for determining trigger levels for the new and existing
bores. On this basis it would be considered that
sufficient data has been collected from the existing
bores, with additional data still required for those
bores either recently installed or still to be installed, to
provide the required baseline dataset for the Stage 3
Expansion project.

Issue

Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine

Therefore, a greater level of certainty
regarding the likely impacts informed by
additional field data and modelling, along
with an expanded monitoring bore network
is required to detect and assess impacts
on groundwater. This is consistent with the
most recent advice from the IESC (e.g.
response to Question 1, points 2, 3 & 4
and Question 2, points 12b, 12d and 13).
65.

20. In relation to
paragraphs 2(c)(ii)
and 2(d) of the
OCAA List of Issues,
there is minimal
waste rock-acid
generating potential
and there are
mitigation measures
proposed to minimise
impact on the
groundwater
receiving
environment.

a. DI and MC agree that
only a small
proportion of sampled
rocks have any acid
generating potential,
however that some
uncertainty remains
as to how potential
leaching from waste
rock areas will be
monitored and
managed.

N/A

66.

21. In relation to
paragraph 4 of the
OCAA List of Issues:

N/A

a. There was some disagreement on this
point (as noted in points 4b and 19 above).
DI believes impact assessment is
conservative. MC believes the impact
assessment still has considerable
uncertainty and may not be conservative in
some regards. DI believes the impacts are

21 (a) the impact and
risks to groundwater
from the Revised
Expansion Project
62

Document ID: EHP.0005, pp 275-363.
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DI contends that the EIS and AEIS studies provide a
comprehensive assessment of the predicted impact
on groundwater. Management of groundwater
monitoring, water quality and water level triggers,
landholder complaints, impact investigation and
mitigation are documented in the Groundwater
62
Monitoring and Impact Management Plan .

Issue

Key points of agreement

were defined, and
were assessed to be
manageable;

Key points of disagreement
manageable (e.g. through make good
arrangements); MC believes that it is likely
to be difficult to establish that impacts have
occurred in some cases under the current
monitoring, and therefore some impacts
might not be properly managed under
these arrangements.

Further statements of Andrew Durick and/or
Duncan Irvine
The groundwater model has been developed for
assessing impacts (on a regional scale) from existing
and proposed mining in the surrounding aquifers. It
has been through the peer review process and has
been assessed as fit for purpose for assessing
impacts on surrounding regional aquifers.
The Bore Baseline Assessment Program,
63
Coordinator-General’s evaluation report and Draft
environmental authority EPML0033571364 document
management strategies for mitigating impacts on
groundwater and surrounding groundwater users.

67.

21(b) the CG's
conditions and Draft
EA conditions
provide for ongoing
review and
assessment and are
adequate; and

N/A

a. There is some disagreement on this issue.
DI believes that the conditions for ongoing
review and assessment are adequate; MC
believes that they likely don’t allow for
some potentially significant impacts to be
detected and adequately quantified (see
points 19, 21a and 4b above).

DI refers to his statements in row 66 above.

68.

21 (c) the potential
impacts on
groundwater and on
water users will be
addressed and
managed through
compliance with
conditions 10, 11 and

N/A

a. There is disagreement on this issue. DI
believes that the conditions in the CG’s
report and EA will adequately address and
manage the potential impacts on water
users (e.g. responses to 4b, 19, 21a and
21b above). MC believes that in light of
considerable uncertainty in the
groundwater impact predictions, these

DI refers to his statements in row 66 above.

63

Document ID: EHP.0016.

64

Document ID: EHP.0009.

65

Document ID: EHP.0005, pp 275-363.
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The Groundwater Monitoring and Impact Management
Plan (Appendix C – GMIMP65) identifies “The
groundwater monitoring program combines the
existing monitoring bores together with an additional 7
bores that have been installed around the revised
Project area. In addition, a further 18 bores will be

Issue

Key points of agreement

12 of the CG’s
imposed conditions
and Schedule D of
the Draft EA and
implementation of a
Bore Baseline
Assessment Program
and Make Good
Agreements.

Key points of disagreement
conditions may not be adequate to
address significant impacts. MC believes
that revision of these conditions may be
required, following a more detailed and
rigorous assessment of potential
groundwater impacts (based on additional
field data and modelling). Such revisions
include the requirement of additional
monitoring and compliance bores (e.g. in
areas where impact is predicted but no
monitoring bores exist in the groundwater
monitoring and impact management plan,
and additional areas which are currently
not predicted to be impacted by drawdown
but which may be impacted, due to
uncertainty in the conceptualisation), a redesign of the bore baseline assessment
program, and the development of
monitoring criteria and management
strategies for the protection of groundwater
dependent ecosystems (which are yet to
be adequately assessed). This is in line
with the most recent advice from the IESC
(2015) which raises outstanding issues
that are not covered under the CG's
conditions (e.g. response to Question 2,
points 12b, 12d and 13).

GROUNDWATER MODELLING

66

Document ID: EHP.0016, pp 174-175.

67

Document ID: EHP.0009, pp 25-27.
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Further statements of Andrew Durick and/or
Duncan Irvine
added to the monitoring network which brings the total
number of bores included in the groundwater
monitoring program to 40” This is a comprehensive
monitoring network that effectively covers the relevant
aquifers that will either be or might be impacted from
the Stage 3 Expansion project.
Conditions 10, 11 and 12 of the Coordinator-General’s
66
evaluation report , which in turn feed into Condition
numbers D8, D9(b), D10, D11, D12, D13, and D14 of
the Draft environmental authority EPML0033571367
provide the mechanisms for reviewing, revising and
updating both the groundwater model and the
groundwater monitoring network in accordance with
the most recent advice from the IESC (2015).
We also refer to paragraphs 46(d) to 46(e), 47 to 50
and 179 of the Affidavit of Bruce Denney dated 10
December 2015, and to paragraphs 30 to 33 of the
Affidavit of Bruce Denney dated 28 January 2016 in
relation to the make good arrangements proposed by
NAC.

69.

Issue

Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine

22. In relation to
paragraphs 5 and 6
of the OCAA List of
Issues:

N/A

a. AD and AW disagree that the model is fit
for purpose. AD is of the opinion that the
model, in the way it has been developed
and the way it has been used, is ‘fit for
purpose’. The model meets the criteria of a
Class 2 model as described by the
Australian modelling guidelines, making it
suitable for estimating mine dewatering
requirements and associated impacts in
relation to the proposed Stage 3 mine
expansion. AW considers that further
analysis and modification of the model is
warranted before it can be used to explore
potential impacts on surface water
systems, other groundwater users,
groundwater-dependent ecosystems, and
the relationship between the groundwater
system and the mine voids, in particular to
achieve the level of uncertainty that is
reported. AW also considers that the report
is integral to the use of the model and is a
critical companion document, and hence
the under-appreciation of model
uncertainty in the AEIS report, which
provides an overly optimistic view of the
model, may have misled decision makers
and thereby detracted from the model’s
fitness-for-purpose. AW also considers
that the previous mining activities
potentially impact surrounding aquifers and

‘Fit for purpose’ is an assessment of whether the
model with its necessary simplifications / assumptions
is appropriate to achieve the objectives of the
modelling exercise. The Australian modelling
guidelines (Barnett et al, 2012) provide a way of
classifying models whereby the intended use of the
model is aligned to a certain level of model
development. It provides examples for specific uses
for the different levels, with Class 2 being the most
relevant to the groundwater assessment for the Stage
3 project.

22 (a) the predictive
numerical model is
‘fit for purpose’ to
undertake
assessment of
potential impacts
resulting from the
Revised Expansion
Project; and

68
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Specifically, the ‘example uses’ provided in the
Australian modelling guidelines in Table 2-1 (Barnett
et al, 2012) include:
•
•

Prediction of impacts of proposed
development in medium value aquifers
Providing estimates of dewatering
requirements for mines and excavations and
the associated impacts.

Modelling for the NAC Stage 3 EIS was originally
assessed by Brian Barnett (the same Barnett involved
in the generation of the modelling guidelines) as being
a Class 2 model (see Section 6 of SKM, 2013) which
was also in agreement with DNRM in February 2013.
With subsequent model development the model has
remained an overall Class 2 model as assessed by
AGE in their peer review (Appendix C of Appendix N
68
of the AEIS) .

Issue

Key points of agreement

Key points of disagreement
users, and therefore, there should be a
more extensive data set, a greater
appreciation of neighbouring groundwater
users, a stronger understanding of the
regional hydrogeology, and prior modelling
of the system, compared to what might
otherwise be expected for a new mine site.
Therefore, the Stage 3 model ought to be
a more reliable Class of model (e.g.
according to what is expected in the
Groundwater Modelling Guidelines) than
what might be considered appropriate for a
mine-dewatering investigation of a new
mine site. That is, AW believes that where
the Groundwater Modelling Guidelines
refer to appropriate confidence levels for
mine-dewatering models (e.g. Example
2.3, Page 22), these were intended for
new mining activities and not mine
expansion projects, in which a higher level
of understanding of historical mining
impacts on the aquifer and surrounding
users would be expected and therefore
certain aspects of the model should be at a
standard that match those of a higher
Class (e.g. a Class 3 model is needed “To
provide quantitative estimates of
drawdown, loss of baseflow and reduction
in water availability to groundwater
dependent ecosystems for various levels
of groundwater extraction and future
climate assumptions” in the Guidelines

69
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Further statements of Andrew Durick and/or
Duncan Irvine
The objectives for the NAC Stage 3 modelling are
69
presented in Section 4.7 of Appendix F of the AEIS .
They indicate the specific outcomes required by the
model are the predicted pit inflows and predicted
changes to the regional groundwater regime from the
Stage 3 project. This means that model needs to be
developed to the level of an impact assessment
model.
The numerical model has been developed with the
conceptual model as its basis. The model
development has appropriately analysed and included
the available data. The representation of the model
boundary conditions (recharge and discharge
processes) are considered appropriate and the overall
modelling approach is in line with suggested approach
outlined in the Australian groundwater modelling
guidelines.
The original modelling presented in the EIS
documents has been enhanced through a stochastic
approach to the model calibration and this is
documented in the AEIS. The stochastic approach
means that each model parameter for each simulation
has been randomly generated from a range of
possible parameters. What constitutes ‘the model’ is
actually a subset of these random parameter model
simulations that meet calibration criteria, and the
model results are a statistical summary (i.e. median
response) of all the responses from randomly
generated parameters.
The modelling has addressed parameter nonuniqueness in the stochastic approach to calibration,

Issue

Key points of agreement

Key points of disagreement
(Page 22).

Further statements of Andrew Durick and/or
Duncan Irvine
whereby parameters were randomly varied within
distributions defined by field measurements or
experience. Parameter non-uniqueness occurs
because there exist numerous combinations of
parameters that can achieve the same ‘level of
calibration’ by way of statistical measure. This is
because some parameters are highly correlated, and
by increasing one parameter (such as recharge) and
decreasing the correlated one (such as hydraulic
conductivity) can result in the same predicted water
level.
Presenting a range of predictions from the 18
calibrated simulations also goes some way to
addressing predictive uncertainty, and is more than
what is generally done in the industry for other
groundwater models.
The model construction did not include groundwater
extraction from existing users. The predicted
drawdown from the mine dewatering was generated
using the industry standard modelling approach of
running both a ‘null’ and ‘predictive’ model and
comparing the difference to determine the extent of
(horizontal and vertical) impact on the aquifer(s). In
this case the null model included the Stage 1 & 2
mining, but not the Stage 3 mining. The predictive
simulation adds the Stage 3 dewatering to the null
simulation. Taking the difference of these two
simulations creates the drawdown attributable to the
Stage 3 project.
This approach means that inclusion of the pumping
from landholder bores would be cancelled out, as they
would exist in both the simulations. Additionally, the
precise extraction rates of production bores around
the mine site is not known and not likely to be known
until the Baseline Bore Assessments are completed.
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Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine
Adding groundwater take from the landholder bores
would therefore require making a guess at these
abstraction values, which would add uncertainty to the
model.
This ‘null’ and ‘predictive’ model approach also
negates the importance of any seasonality in the
model input as it too would also cancel out in the
predicted drawdowns. The adopted annual stress
periods have varied rainfall (and the resulting
recharge) on an annual basis for the historical
simulation. A long term average annual rainfall is then
adopted for the predictive phase (i.e. Stage 3 future
predictions).
The software used for the modelling is MODFLOW
SURFACT (SURFACT) which is a commercial version
of the industry standard MODFLOW. This particular
version of the software allows for unsaturated
conditions to be simulated which is generally critical
for mining impact simulations where aquifers can
become unsaturated around the mine pit due to
dewatering.
The significant creeks have been represented in the
model using the SURFACT River (RIV) package,
while other drainage lines are simulated by the Drain
(DRN) package.
Model development aligns with the Australian
groundwater modelling guidelines (Barnett et al,
2012). It has used suggested calibration measures to
determine that the model was calibrated, that is the
Scaled RMS measurement.
The model has been constructed and adopted
conservativeness with a view to the future to be
periodically updated. The first review and update of
the model will be immediately after the completion of
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Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine
the baseline bore assessments and will be in
accordance with the Coordinator-General's imposed
condition 12(a) to 12(e)70.
The model forms a sound basis on which to build
more detail and refinement of assumptions as new
data is collected. The outcome of the modelling has
been to identify the extent of potentially impacted
existing groundwater users and to identify where to
undertake baseline bore assessments. The maximum
extents of drawdown are unlikely, and hence all the
potentially impacted users should be within the
predicted extents.
The disagreement from AW indicates he is seeking a
higher fidelity model (i.e. Class 3 or an “aquifer
simulator”) with suggestions such as seasonality and
more sophisticated recharge estimation. The
reference that Professor Werner has made to
example 2.3 of the modelling guidelines shows how
modelling objectives and intended use relate to the
classification applied. The particular quote provided
from AW was actually referring to a resource
allocation model with the project objective being “to
determine the maximum sustainable extraction from
the aquifer” with a classification class of 3 required.
AD does not agree that because the mine is an
ongoing operation, this means that a Class 3 model is
required. The modelling is not trying to determine the
yield of an aquifer – where such detail would be
required; rather it is predicting potential impacts from
an excavation. The fact that it is an ongoing operation
means that more data is available, and that some of

70
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Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
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the criteria used to assess the model could be
elevated to class 3, however it does not follow that the
model has to then conform to a Class 3 level to be
appropriate and fit for purpose for the assessment of
potential mine dewatering impacts.
Ref.
Barnett et al, 2012, Australian groundwater modelling
guidelines, Waterlines report, National Water
Commission, Canberra
SKM, 2013, New Acland Coal Mine – Groundwater
Modelling Report – Calibration to Observed
Drawdown Responses, August 2013

70.

22 (b) there are no
modelling
deficiencies that
detract from its
fitness for purpose.

N/A

a. AD and AW disagree as to whether or not
there are no modelling deficiencies that
detract from its fitness-for-purpose. AD
considers that the modelling deficiencies
identified, such as the lower than usual
specific storage value or the incomplete
fault application has resulted in a larger
predicted impact extent. AD is also of the
opinion that the conservatism inherent in
the model (such as vertical connection
between the aquifers and homogeneity
within the basalt) has resulted in predicted
impact extents that more than likely
encompass the eventual actual impacts.
AW considers that there are deficiencies in
the modelling that reduce the model’s
ability to reliably predict impacts from the
proposed mining, and that short-comings
in the model, and particularly in the
114

The main modelling deficiencies identified and agreed
to, such as the incorrect application of the MODFLOW
SURFACT HFB package representing the faults, or
the lower end specific storage value would result in
reduced model predicted drawdown extents if
corrected.
AW considers the Drain package is controlling the
drawdown and AD disagrees with this idea. Drains are
used in the model to remove groundwater that arrives
at the surface along drainage lines and would become
baseflow. Within the drawdown extent there is little
opportunity for the drains to do this as the
groundwater level is well below the ground surface.
Where the DRN package has intercepted the water
table and removed water it is likely to be in lower
topographical elevations within the model – i.e. across
the alluvium areas. Further to this, there is no
particular pattern to the drawdown to indicate the DRN

Issue

Key points of agreement

Key points of disagreement
modelling report, have had a largely
unknown impact on modelling predictions.
AW suggests that the advice and
conclusions of decision-makers, charged
with setting conditions on future mining
activities, have not been founded on a
proper explanation of the model’s accuracy
in making predictions of mining impacts.
AW believes that there are important
elements of the model that remain
untested, such as the role of the DRN
package in controlling drawdown, and
model sensitivities more generally. AW
does not consider the model to be a
reliable predictor of future aquifer
behaviour in the absence of a proper
exploration of the model’s predictive
capability. AW also believes that prior
mining activities should have led to
hydrogeological understanding and a
numerical model that are well advanced
beyond what might be expected for an
entirely new mine area, whereas the
current knowledge and historical
investigations are deficient to the degree
that it raises concerns about the capacity
of NAC to properly monitor and investigate
impacts in the future.
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Further statements of Andrew Durick and/or
Duncan Irvine
package is having any impact on the extent of
predicted drawdown.
It is AD’s contention that the error in the faulting has
resulted in a more expansive drawdown extent. The
impact of this error has been gauged through
rerunning the 18 calibrated simulations without any
faults represented in the model. The median predicted
drawdown at the end of mining for these simulations is
presented in Figures 2, 3, 4 and 5, below for the
alluvium, Tertiary basalt, Walloon Coal Measures and
Marburg Sandstones respectively, where the
predicted drawdown for simulations both with and
without faults represented are shown. The difference
between the fault and no fault predicted drawdown is
minimal except towards the southwest, where
differences occur in the Tertiary basalt and Walloon
Coal Measures. Therefore the error in the fault
application has not detracted from the model’s fitness
for purpose.
Review of the model files from Jacobs has also
uncovered an issue with the conductance applied to
the DRN boundary condition representing the mine
dewatering. The historic mining in the ‘null’ simulation
2
has used a lower conductance (200 m /day) than the
same conductance in the predictive simulation
(10,000 m2/day). This explains the minor additional
drawdown that can be seen across the Stage 1 & 2
pits during the Stage 3 mining. While these numbers
seem drastically different, the fact is the smaller value
was still able to capture most of the required inflow to
maintain dry conditions in the pit; however the higher
conductance removes the water more efficiently and
probably has a slightly different effect on the adjacent
model cells at the edge of the pit. AD originally
considered the drawdown in this area to be resultant

Issue

Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine
of the propagation of drawdown into the spoil area,
which would not be occurring in the null simulation as
mining was simulated as ceased and recovery was
beginning. This was only uncovered with detailed
review of the model files. AD considers this error has
resulted in additional drawdown reported around the
Stage 1 and Stage 2 pits and out towards the north
east that would not have been there had the
conductance values been consistent.
The modelling approach has gone beyond what is
normally undertaken in the industry to analyse
impacts from proposed mining. The industry standard
approach is to undertake a deterministic calibration
which arrives at just one set of parameters that
calibrate the model, upon which key parameter
sensitivities are analysed over both the calibration and
predictive model phases. This provides some insight
into parameter uncertainty to inform decisions makers.
On rare occasions an uncertainty analysis in the form
of a linear or null space Monte Carlo method is
undertaken.
This approach may still provide a model that has
parameter non-uniqueness, in that there may be other
combinations of parameters that result in the same
level of calibration, but that differ in the predictions
being made.
Jacobs has addressed parameter non-uniqueness
through the method they have employed, more
particularly by simulating multiple ‘realisations’ of
parameters (~2900) and saving the model simulations
that meet calibration criteria (based on the match to
available observations). The multiple realisations are
created randomly from combinations of parameter
values from constrained parameter distributions. The
simulations where calibration criteria are met are
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Issue

Key points of agreement

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine
taken forward to the predictive phase where the Stage
3 mining is simulated and a range of predictions are
created. The results from all of the simulations that
calibrated the model are combined and statistically
summarised to arrive at reasonable estimates of
potential predictions. AD believes that this process is
appropriate and is better than the industry average in
providing model results and information to decision
makers. AD considers that the errors in model
generation have resulted in a conservative
assessment of the impacts.
Current mining has seen little to no inflow to the mine
and little to no observed drawdown. Two bores have
shown some response to mining (81P and 82P),
however bores a mere 2km away (83Pp to the west
and 40P to the east) show no response to nearby
mining. AW neglects this in considering the mine
should have a greater understanding of the historical
drawdown, when there hasn’t been significant amount
of impact to date anyway. This is because the mine
has for the most part been operating above the water
table – an aspect noted in Paragraph 73 of the
Affidavit of Noel Wieck dated 16 December 2015.
Because of this fact , the mine is essentially a ‘new
mine area’ as it transitions to mining deeper below the
water table, and AW’s assertions about deficient
historical investigations are not relevant.

APPLICANT'S NOTICE OF ADDITIONAL ISSUES
PART 2: Additional issues that the notified experts of the applicant will address, where there is no expert proposed by the objectors relating to that issue
GROUNDWATER
71.

34. The Applicant's
current mining

N/A

a. There was some disagreement on this
issue. MC believes that the extent of the
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DI believes that a sufficient number of bores exist
around both the existing and proposed Stage 3

Issue

Key points of agreement

impacts to
groundwater have
been restricted to
immediately adjacent
to the active mining
area, with minimal
impact observed on
the surrounding
groundwater
environment.

72.

35. The predicted
water usage is within
the New Acland
Mine's allocation
under existing

a. DI and MC agree that
the water usage
under the Stage 3
Expansion from the
Tertiary basalts,

71

Document ID: EHP.0016.

72

Document ID: EHP.0009.

73

Document ID: EHP.0054.

74

Document ID: EHP.0016, p 222.

Key points of disagreement

Further statements of Andrew Durick and/or
Duncan Irvine

monitoring well network has not been
adequate to say how far drawdown has
extended away from existing areas where
mining has caused drawdown (e.g. to the
east of the mine). DI believes the
monitoring network shows that impacts are
likely to be largely restricted to the
immediate surrounds.
b. For water quality, MC and DI examined
groundwater EC and sulfate data
(Appendix G.4.3, WSAA Water Quality
Monitoring Report) and noted elevated
readings in bore 2289 (and to a lesser
extent CSMH1) during 2011 which have
not been explained. MC believes this could
be related to mining and indicate an impact
some distance (e.g. >500m) away from
existing mining.

Expansion to identify the extent groundwater
drawdown will progress beyond the mining lease
boundaries. Whilst the groundwater model predicts
the impact to surrounding aquifers will extend beyond
the points of some of the groundwater compliance
monitoring bores, impact to groundwater levels within
existing landholder groundwater supply bores will be
assessed and managed in accordance with the Bore
Baseline Assessment Program (and Make good
Agreements), Coordinator-General’s evaluation
71
report and Draft environmental authority
EPML0033571372.

a. While DI agrees that NAC does not hold
an authorisation to take water from the
Quaternary Alluvium within the Oakey
Creek groundwater management area (as
a result of mining), DI believes that based
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It is noted that bores 2289 and CSMH1 form part of
the current monitoring program for the existing Stage
1 and 2 mine operations. In addition, review of further
monitoring data would be required to gain an
understanding of the trends observed and reported in
Appendix G.4.3, WSAA Water Quality Monitoring
Report73. As such, it is considered the elevated levels
observed in these bores are inconclusive and are not
relevant to the Stage 3 Expansion Project.
DI believes the issue with regard to potential
drawdown and take of water from the alluvium within
the Oakey Creek groundwater management area is
addressed in Condition 2(a)(iv) & (vi) of Schedule 3 of
74
Coordinator-General’s evaluation report and

75

Issue

Key points of agreement

authorisations to take
water.

Marburg Sandstone,
Walloon Coal
Measures and
Helidon Sandstone
are unlikely to exceed
allocations and that
there is significant unused allocation in
these aquifers.
b. Regarding the
Quaternary Alluvium,
MC and DI agree that
NAC does not have
an allocation to take
or interfere with water
in the Quaternary
Alluvium.

Key points of disagreement
on a review of available drill logs from
registered bores within the areas of
predicted drawdown in the alluvium, areas
that may be impacted are not productive
groundwater supply aquifers, and therefore
negligible take or interference would occur.
MC believes that this is unproven and that
the predictions that some drawdown will
occur in the alluvium under the current
model indicate that not all predicted water
usage is within NAC’s existing
authorisations. MC also believes that the
extent of drawdown in the alluvium is as
yet uncertain and therefore drawdown
could potentially occur in additional areas
of alluvium (e.g. further south of the
current predicted extent), which would
result in further take of water from this
aquifer that is not authorised.

Document ID: EHP.0009, p 27.
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Further statements of Andrew Durick and/or
Duncan Irvine
Condition number D13 of the Draft environmental
75
authority EPML00335713 . In summary, these
conditions require the proponent:
• must determine the volumetric impact associated
with the identified impact; and.
• offset any identified take of water from the Oakey
Creek Alluvial aquifer as determined by the relevant
administrative authority.

Figure 1
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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Annexure D - Opinion and findings on groundwater matters raised in MLA and EA objections
No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response

1.

If the project proceeds, draw-down of
groundwater levels, and potential
groundwater contamination, will have
an unacceptable impact on other
water users and environmental
values, including in times of drought.
It will also adversely affect social
values and regional economics due
to the resulting impacts on
agriculture.

DDEC;
OCAA;
John Cook,
Patricia
Cook; Kevin
and Desley
Spies; Noel
and Fay
Wieck;
Simon
Wieck;
Tanya
Plant; Sid
Plant; Dr
Steven
Ward;
Grant
Wieck;
Hazel
Green;
Janet and
John
Schick;
Merilyn
Plant

Paragraph 16
(DDEC;
OCAA; JC;
PC; Spies;
Ward); Page
2 (PC);
Paragraph 4
under
"ground
water"
heading
(NFW);
Paragraph
22, EIS
submission
page 30, 31,
AEIS
submission
p32 (TP);
Paragraph 22
(SP);
Paragraph 3
(SW);
Paragraph
16, 19 (GW);
Paragraph 21
(HG);
Paragraph
2.1 (JS);
Paragraph 4,
6 (DCV);
Paragraph
15, 38(d), (e),
EIS

Tanya Plant;
Sid Plant;
Max and
Jane
Scholefield;
Merilyn Plant;
Aileen
Harrison;
OCAA; Kevin
and Desley
Spies; David
and Cheryl
Vonhoff; Dr
Steven Ward;
Grant Wieck;
Russell
Byron;
Christopher
and Naomi
Cleary; John
Cook;
Patricia
Cook;
Christopher
and Naomi
Cleary

EA submission
paragraph 22 (TP);
EA submission
paragraph 22 (SP);
Page 6, paragraph
15 (MJS EA
submission); Page
5, paragraph 22
and page 7,
paragraph 54 (MP
EA Submission);
Annexure "Acland
Stage Three Take
Four" under
heading "8 - Water
and food - safety
and security";
Paragraph 8 (AH);
Paragraph 28
(OCAA); Paragraph
16 of Attachment A
(Spies); Page 2
paragraph 16 (EA
Submission); Page
2 paragraph 6 (EA
objection) (DCV);
Para 16 EA
submission and
objection (Ward);
Page 5 para 1 (GW
EA submission); EA
submission Page 5,
EA Objection Page
5 (RB); EA

As indicated in Row 66 of Annexure C to
this statement (being item 3.35 of the JER)
and row 68 of Annexure C to this statement
(being item 3.37 of the JER), DI considers
the impact assessment that has been
undertaken is conservative and that
impacts are manageable through the
conditions specified in the CG's Report and
Draft EA, and through the make good
arrangements proposed by NAC.
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We also refer to paragraphs 46 to 52 and
171 to 183 of the affidavit of Bruce Denney
dated 10 December 2015 (Denney Second
Affidavit) and paragraphs 27 to 33 of the
affidavit of Bruce Denney dated 28 January
2016 (Denney Third Affidavit).

No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

submission,
under
heading 3
(MP)

2.

The groundwater assessments done
for the project were inadequate to
appropriately determine the extent of
those impacts. Adequate baseline
assessments have not yet been
completed (CG report required that
this occur "well in advance of
operation" p146).

DDEC;
OCAA;
John Cook,
Patricia
Cook; Kevin
and Desley
Spies;
Tanya
Plant; Sid
Plant;
Simon
Wieck; Dr
Steven
Ward;
Grant
Wieck;
Janet and
John Schick

Paragraph 17
(DDEC;
OCAA; Ward;
JC; PC;
Spies);
Paragraph 32
and 35, AEIS
submission
p12, 14 (TP);
Paragraph
32, 35, 36
(SP)
Paragraph 3
(SW);
Paragraph 17
(GW)
Paragraph
2.2 (JS);
AEIS

EA Reference

Response

Submission para 28
(Cleary); EA
Objection
Attachment page 3
(Cleary); EA
Submission page 5
para 16, EA
Objection ground 1
(JC); EA
Submission page 5
para 16 (PC); EA
Submission para 29
(Cleary); EA
Objection
Attachment page 3
(Cleary)
Tanya Plant;
Sid Plant;
Max and
Jane
Scholefield;
OCAA; Kevin
and Desley
Spies; David
and Cheryl
Vonhoff; Dr
Steven Ward;
Steven
Wieck; Grant
Wieck; John
Cook;
Patricia
Cook;
Russell
Byron
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EA submission
paragraph 32 and
36 (TP); EA
submission
paragraph 32 and
36 (SP); Page 6,
paragraphs 16 and
18 (MJS EA
submission);
Paragraph 17
(OCAA); Paragraph
17 of Attachment A
(Spies); Page 2
paragraph 17 (EA
Submission) (DCV);
Page 6 paragraph
16 (Ward EA
Submission and
Objection); Para 2

As indicated in Row 66 of Annexure C to
this statement (being item 3.35 of the JER)
and row 68 of Annexure C to this statement
(being item 3.37 of the JER), DI considers
the impact assessment that has been
undertaken is conservative and that
impacts are manageable through the
conditions specified in the CG's Report and
Draft EA.
Further, as outlined in row 64 of Annexure
C to this statement (being item 3.34 of the
JER), DI considers the data collected to
date are a reasonable starting point as a
baseline, and that the conditions imposed
by the CG's Report and the Draft EA allow
for adequate baseline data collection and
impact assessment to be conducted.
We also refer to paragraph 46(b) of the

No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

submission
(Feb 2014),
Page 53
(MP)

EA Reference

Response

under heading
Groundwater EA
Submission (SW);
Page 5 para 1-4 EA
objection (GW); EA
Submission page 5
para 17 (JC); EA
Submission page 5
para 17 (PC); EA
Objection Page 5
(RB)

Denney Second Affidavit which refers to
NAC's process of expanding its
groundwater monitoring network to improve
impact identification and data collection for
future updates of the groundwater model as
is required by the CG's conditions and Draft
EA conditions.

EA submission
paragraph 34, 158
(TP); EA
submission
paragraph 34, 168
(SP)

3.

The report states that there will be a
drawdown of water for at least 100
years possibly continuing for
hundreds more. The report states
198 registered bores to be affected;
Detrimental impacts on groundwater
will extend far beyond the mine site
and significant adverse impacts are
predicted (eg evidence of this in the
EIS, AEIS, CG Report). Detrimental
impacts predicted to occur for at least
300 years after the end of mining
(see CG report for example).

Kevin and
Desley
Spies;
Tanya
Plant;
Merilyn
Plant

Paragraph 17
(Spies);
Paragraph
23, 24, EIS
submission
p30, 31 (TP);
Paragraph
23, 24 (SP);
Annexure
"Further
notes on
reasons for
objections"
under
heading 8

Tanya Plant;
Sid Plant;
Kevin and
Desley Spies
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EA submission
paragraph 23, 24
(TP); EA
submission
paragraph 23, 24
(SP); Paragraph 17
of Attachment A,
Page 1 of Objection
(Spies)

We also refer to paragraph 46(d) of the
Denney Second Affidavit and 29 of the
Denney Third Affidavit in relation to the
Bore Baseline Assessment Program (being
exhibit "BD9" to the Denney Second
Affidavit) which is being progressed by NAC
including the undertaking of baseline
assessments of bores that may be
potentially impacted by the mining activities.
This program will provide further important
baseline data information in relation to
groundwater users surrounding the Revised
Expansion Project.
We refer to rows 1 and 2 above.

No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response

(MP)
4.

The EIS Report specifically dealing
with groundwater is not accurate- see
Peer Group Review of report.

Kevin and
Desley
Spies

Page 2 and
paragraph 16
(Spies)

Kevin and
Desley Spies

Paragraph 17 of
Attachment A, and
Objection (Spies)

We refer to rows 1 and 2 above.

5.

The mine offers make good
arrangements with landholders, but
the arrangements are implicated at
the mine's discretions, putting the
onus of proof of lost water supply on
the landholder. We do not have the
financial reserves to fight the mines
in court if New Acland abandons the
mine, 3.5MLa day will drain from
aquifers into the mine- this is
someone's water supply.

Kevin and
Desley
Spies

Paragraph 16
(Spies)

Kevin and
Desley Spies

Paragraph 16, and
Objection (Spies)

We refer to paragraphs 46(d) to 46(e), 47 to
50 and 179 of the Denney Second Affidavit
and paragraphs 30 to 33 of the Denney
Third Affidavit in relation to the make good
arrangements proposed by NAC.

6.

The level of the Walloon Coal Seam
is approx. 75-80 m below ground
level and it is here that New Hope
Coal intend to begin their coal
extraction process. Until then they
will be exposing and relocating earth
(overburden) creating a large hole on
one hand and a small mountain on
the other as the overburden is
relocated. On their way through with
the excavation, aquifers will be

Frank and
Lynn
Ashman

Page 2
(Ashman)

Frank and
Lynn Ashman

Page 4 of the EA
Submission
(Ashman)

DI states section 6.2.3 of the EIS , Chapter
6, Geology/Walloon Coal Measures
identifies the Walloon Coal Measures are
around 120 m – 130 m thick across the
majority of the project site. The depth of the
mine pits will extend to around 75m below
ground level. Hence, impact on
groundwater will be limited to those aquifers
that are intersected by the mine open pits.

1

Document ID: EHP.0024, pp 11-12.

2

Document ID: EHP.0103, p 12.

3

Document ID: EHP.0103, p 13.

Page 5 and 6 of the
EA Objection
(Ashman)
- AEIS report is
stated in the
Objection, COG
report used in the

128

1

2

Sections 3.2 (Tertiary Basalt Aquifer) and
3
3.3 (Walloon Coal Measures Aquifer) ,in the

No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

disturbed, releasing contained water
into their workings.
These aquifers are currently sealed
and represent a pipe. The water that
is contained within cannot do
anything else but find the least line of
resistance and empty into the belly of
the pit.
-COG evaluation report states (pg
136) "The maximum estimated
drawdown for the Tertiary Basalt is
predicted to be 12m"." The Walloon
Coal Measure aquifer is stated (page
136) that "a maximum drawdown of
47m is estimated to occur" with an
affected diameter of 21km.

EA Reference

Response

Submission.

AEIS Groundwater Modelling Technical
Addendum provide a summary of aquifers
that will be intersected by Stage 3. Within
the Tertiary basalt, groundwater is
considered associated with both primary
and secondary porosity, but principally
within the latter where fractured the basalt
is fractured (broken). Within the Walloon
Coal Measures groundwater is principally
associated with coal seam aquifers. Mining
will principally intersect the Walloon Coal
Measures and to a much lesser extent the
Tertiary basalt. Whilst groundwater will
drain from these aquifers into the pit, the
seepage rates from each aquifer will be a
function of the aquifer permeability value
and hydraulic gradient.
It is acknowledged that aquifer
depressurisation resulting from the mine
operation is predicted to impact on the
surrounding aquifers. To assess this impact
the groundwater model covers the following
periods:

- Further damning data is from the
Jacobs response to the IESC advice
relating to Predicated Mine Pit
Inflows at end of mining. The model
indicates a Median case whereby
3.5ML of water per day will flow into
the pit ie 1,277ML per year. The
model has an error factor of 57%
meaning that 5.5ML could actually
flow into the pit.
-the groundwater inflows into the void
left after mining in 2030 will not
stabilise until 2085. The modelling
also indicates that if climatic
conditions (recharge capabilities) are
favourable that equilibrium may be
achieved in 200-300 years.



pre-mining (steady state model) prior to
mining in 2002;



mining operations between 2002 and
2030; and



post mining recovery (equilibrium) 2030
to 2330.

The horizontal drawdown extents on the
surrounding aquifers at the end of mining
(in 2030) is presented in the Appendix F,
IESC Report – Groundwater Modelling

-This water is an unnecessary bi-
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No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

product to NHC. They claim their
water usage will be 8925ML/year, of
the 1170 ML will be from
'groundwater inflows and rainfall/
dirty water run off' the rest coming
from recycled water and tailings
storage.

Document ID: EHP.0103, p 77.

5

Document ID: EHP.0103, p 80.

6

Document ID: EHP.0103, p 84.

7

Document ID: EHP.0103, p 88.

8

Document ID: EHP.0016, pp 145-146.

Response
Technical Addendum in:

-Stated affected registered bores
amount to 857 within an 8km radius,
with many more existing outside of
this radius. This has a major potential
impact on neighbour's livelihood.
Neighbouring properties to the
proposed mine extension will have
their stock, personal and irrigation
water abused/ stolen and NHC
doesn’t require it. This will cause
many farming enterprises their
demise.

4

EA Reference



Figure 6-20 – Alluvium Predicted
4
Drawdown – 2030



Figure 6-23 – Basalt Predicted
5
Drawdown – 2030



Figure 6-27 - Walloon Coal Measures
6
Predicted Drawdown – 2030



Figure 6-30 - Marburg Sandstone
7
Predicted Drawdown – 2030

In addition, the CG's Report, Section 8.5.2
(Groundwater/ Groundwater drawdown by
8
aquifer: end of mining) provides the
following summary of drawdown in each
aquifer.
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Alluvial aquifer: Four locations may
experience drawdown. Of these, two
zones are located in the vicinity of the
Manning Vale West pit; one zone is
located under Lagoon Creek with a
maximum drawdown of around 2 m
predicted. The 1m drawdown contour
maximum width extends up to around 3

No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response
km in two locations. For the 2030
scenario, estimated drawdown in the
alluvium was not located within 5 km of
Myall or Oakey creeks, therefore no
impacts on stream flow are anticipated;
including on conditions at a natural
spring on Myall Creek to the north of
the project site.
While modelling indicated alluvium
under a section of Lagoon Creek could
be impacted, the AEIS states testing in
this area confirmed no alluvium
groundwater was present. In addition,
the absence of registered bores in the
vicinity supports the view that this
location is unproductive and frequently
dry.
The AEIS finds modelled predictions of
drawdown at this location may be
related to conservative calculations
applied in establishment of the model
parameters.
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Tertiary Basalt aquifer: predicted
drawdown is estimated to occur at nine
locations, with four locations
experiencing maximum drawdown
impacts ranging from 1 m to 2 m. Four
areas in the Tertiary Basalt aquifer
outside of the project site indicate
maximum drawdown of up to 5 m. The
largest drawdown zone at the 1 m
contour is approximately 9 km wide
between 4 km to 12 km west of the
mining lease area. At this location, a
maximum drawdown of 2 m is predicted

No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response
to occur. The maximum estimated
drawdown for the Tertiary Basalt is
predicted to be up to 12 m is limited to
a small area within the revised Project
site.


Walloon Coal Measures aquifer: a
maximum drawdown of 47 m is
estimated to occur within the revised
Project at the site near the pits. The 1
m drawdown contour is estimated
predicted to extend over an area of up
to around 21 km in diameter. While the
deepest drawdown areas are largely
within the project site, drawdowns of 10
m are estimated to extend around 3.5
km offsite to the west of the project site.



Marburg Sandstone aquifer: a
drawdown maximum of 12 m is
predicted within the revised Project site,
extending across a cone around 7 km
wide. This impact is largely contained
within the mining lease area. The 1 m
drawdown contour is estimated to
extend across an area of around 23 km
in diameter, extending up to around 10
km west and 5 km to the east from the
site boundary.

Within the Tertiary basalt and Walloon Coal
Measures aquifers, the maximum
drawdown will occur immediately adjacent
to the working open pits. That is, the extent
of vertical drawdown will gradually
decrease away from the working open pit
as shown by the horizontal drawdown
extents determined by the 1 m drawdown
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No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response
contour for each aquifer.
Hence, the Mine subsidence is not
considered an issue as there will be no
underground mining operation.
Reference:
EIS Chapter 6, Groundwater Resources,
New Acland Coal Mine Stage 3 Environmental Impact Statement, New
9
Hope Group, January 2014
New Acland Coal Mine Stage 3 project,
Coordinator-General’s evaluation report on
the environmental impact statement,
10
December 2014
Appendix F, IESC Report – Groundwater
Modelling Technical Addendum, New
Acland Coal, New Acland revised Stage 3
Project AEIS, report prepared by Jacobs for
New Hope Group Australia, 13 August
11
2014

7.

Water use is estimated to be
8,925ML/year in the CG report p135
for example.
In addition to this use, water will drain
into the pits and evaporate from
exposed surfaces in perpetuity.

9

Tanya
Plant; Sid
Plant

Paragraph
25, 26 (TP);
Paragraph
25, 26 (SP)

Tanya Plant;
Sid Plant

Document ID: EHP.0024.

10

Document ID: EHP.0016.

11

Document ID: EHP.0103.
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EA submission
paragraph 25, 26
(TP); EA
submission
paragraph 25, 26
(SP)

We refer to paragraph 50 of the Denney
Second Affidavit in relation to the water
used by, and the amount of water available
to, NAC.

No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response

8.

Adverse impacts are predicted for the
alluvial, basalt, Walloon coal
measure and Marburg Sandstone
aquifers (see CG report p135-13 for
example).

Tanya
Plant; Sid
Plant

Paragraph 27
(TP);
Paragraph 27
(SP)

Tanya Plant;
Sid Plant

EA submission
paragraph 27 (TP);
EA submission
paragraph 27 (SP)

DI refers to his statements in row 6 above.

9.

Assessments indicated a drawdown
of 1m or more for an area 23km wide
(CG report p136 for example).
Drawdown of up to 47m was also
indicated in the assessments.

Tanya
Plant; Sid
Plant

Paragraph
28, 29, 30
(TP);
Paragraph
28, 29, 30
(SP)

Tanya Plant;
Sid Plant;
Russell
Byron

EA submission
paragraph 28, 29,
30 (TP); EA
submission
paragraph 28, 29,
30 (SP); EA
Objection Page 5
(RB)

DI refers to his statements in row 1 and 2
above.

Tanya

Paragraph 31

Tanya Plant;

EA submission

As referred to in rows 69 and 70 of

In addition to groundwater sources
on the proponent's land, groundwater
sources relied upon by others and
water bores not owned by the
proponent or its related entities are
likely to be adversely impacted. The
assessments indicated a drawdown
of 1m or more for an area 23km wide
(see CG report p136 for example).
For example, according to the CG
report "Within the area of drawdown
in and around the mining area, 357
registered bores may be affected" (p
vii) and "357 registered bores are
either likely or possibly to be
affected" (p138). 198 of these bores
re owned by private land holders
other than the proponent (p138). "In
addition, there is likely to be
numerous unregistered bores that will
be within the groundwater drawdown
zone of mining operations". (p138).
10.

The proponent has not relinquished
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Further, drawdown of 47 m, is only
predicted immediately adjacent to the mine
(which is not unexpected).

No.

11.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response

its bore water allocations - although
the modelling seems to presume that
they are not used much if at all. If the
proponent uses these bores in the
future, the impacts are likely to be
much greater than the modelled
results. (Separate modelling of the
impacts of using these bores has
previously been prepared by the
proponent and indicated significant
drawdown).

Plant; Sid
Plant

(TP);
Paragraph 31
(SP)

Sid Plant

paragraph 31 (TP);
EA submission
paragraph 31 (SP)

Annexure C to this statement (being items
3.38 and 3.39 of the JER), AD is of the
opinion that:

The proponent's current mining
operations may have already had an
adverse impact on some
groundwater sources.

Tanya
Plant; Sid
Plant

Paragraph 33
(TP);
Paragraph 33
(SP)

Tanya Plant;
Sid Plant
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EA submission
paragraph 33 (TP);
EA submission
paragraph 33 (SP)



the model, in the way it has been
developed and the way it has been
used, is ‘fit for purpose’. The model
meets the criteria of a Class 2
model as described by the
Australian modelling guidelines,
making it suitable for estimating
mine dewatering requirements and
associated impacts in relation to the
proposed Stage 3 mine expansion;



the modelling deficiencies
identified, such as the lower than
usual specific storage value or the
incomplete fault application has
resulted in a larger predicted impact
extent; and



the conservatism inherent in the
model (such as vertical connection
between the aquifers and
homogeneity within the basalt) has
resulted in predicted impact extents
that more than likely encompass
the eventual actual impacts.

As referred to in row 71 of Annexure C to
this statement (being item 3.40 of the JER),
DI believes the monitoring network shows
that impacts are likely to be largely
restricted to the immediate surrounds.

No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response

12.

'Make good' agreements have not
been reached with all affected
landholders or water users. (CG
repot required that such agreements
be reached with all water users (even
if the impact is likely to be less than
1m) at least 3 years before the
impact is likely to occur (p146-147).

Tanya
Plant; Sid
Plant

Paragraph 34
(TP);
Paragraph 34
(SP)

Tanya Plant;
Sid Plant

EA submission
paragraph 35 (TP);
EA submission
paragraph 35 (SP)

We refer to paragraphs 46(d) to 46(e), 47 to
50 and 179 of the Denney Second Affidavit
and paragraphs 30 to 33 of the Denney
Third Affidavit in relation to the make good
arrangements proposed by NAC.

13.

Security of groundwater supplies (of
adequate quality uncontaminated
water) is essential for many livestock
operations, irrigation and even
domestic uses in this region. It is
also a key factor in market values of
land.

Tanya
Plant; Sid
Plant

Paragraph 36
(TP);
Paragraph 37
(TP)

Tanya Plant;
Sid Plant

EA submission
paragraph 37 (TP);
EA submission
paragraph 37 (SP)

We refer to paragraphs 46(d) to 46(e), 47 to
50 and 179 of the Denney Second Affidavit
and paragraphs 30 to 33 of the Denney
Third Affidavit in relation to the make good
arrangements proposed by NAC.

14.

Unclear whether proponent has
necessary capacity (financial or
technically etc) to deliver on water,
noise or dust agreements, particularly
given the water impacts are modelled
to last 300 years. Potential New
Hope may sell the project, unclear if
future owners would have financial or
technical capabilities.

Tanya
Plant; Sid
Plant

Paragraph
152, 153
(TP);
Paragraph
161, 162
(SP)

We refer to paragraph 50 and 180 of the
Denney Second Affidavit in relation to the
amount of water available to NAC to assist
it in meeting its obligations to make good
under make good agreements and also
other alternative water supply options.

15.

The project plans to use 9GL of water
per annum. Claims it can reuse
approximately 4GL. Claims to be
able to use 1.500ML/year from
collected "rainfall runoff and
groundwater inflows".

Tanya Plant

EIS
submission,
page 29.

We refer to paragraph 50 of the Denney
Second Affidavit in relation to the amount of
water allocations available to NAC and the
amount of water used by NAC per year.

It is grossly unjust for the mine to
have and be allowed to use the
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Specific objection

MLA
Objector

MLA
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Tanya Plant

EIS
submission
p108 (TP)

EA Objector

EA Reference

Response

largest groundwater allocation
around and to be able to use another
up to 1.5GL of groundwater without
licence by virtue of it flowing into their
pits. The bore licences should be
revoked to balance out the impact as
the EIS envisages more groundwater
draining into the pits than the mine's
whole bore water licence allocation.
16.

Management of the mine’s wastes is
a concern, particularly where this is
any risk of contaminating ground
water or other important resources.
The disposal of wastes in the pits is
of concern in this regard as pits are
not designed for this and it is not
apparent that there will be adequate
measures in place to avoid
contamination of ground water,
surface waters or ground. Care must
also be taken to avoid air pollution.

As identified in rows 18 and 20 of Annexure
C to this statement (being items 3.9 and
3.10 of the JER) DI re-examined the data
and agreed that these very high values
were reported for a single sampling event
(dated 13 April 2004). As these very high
levels have not been replicated with
continued sampling, they are considered
outliers that are probably the result of
poor/incorrect sample collection procedure
during the sampling event in question.
Further, DI identified strategies documented
12
in Appendix D of the AEIS , provide a
‘Commitments Register’ that outline actions
for management strategies in accordance
with the In-Pit Tailings Storage Facility
Management and Final Land Use and
Rehabilitation Plans.

Subsidence issues on land that has
been disturbed for mining are also of
concern and must be addressed.
Such issues impact adversely on
future land use potential and
particularly on the capacity for
building on the relevant land.

12

DI also states that waste rock geochemical
characterisation has been undertaken by
NAC and included an assessment by Land
Reclamation Services (February 1997 in

Document ID: EHP.0101.
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Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response
EIS Appendix G.2.8 Overburden and
13
Interburden Characteristics) . This report
concluded that whilst there was minor
pyritic activity encountered in the
overburden samples, there was nil to
extremely low nett acid producing potential
(NAPP). Section 4.7.5, Geochemical Mine
Waste Classification (EIS Chapter 4 Land
14
Resources) summarised that out of 100
samples analysed, 19 were classified as
potentially acid forming – low capacity
(PAF-LC) and three as potentially acid
forming (PAF). Subsequent geochemical
analysis of 26 combined overburden
characterisation samples by Australian
Laboratory Services Pty Ltd (ALS) were
undertaken in July 2008. This classified 24
samples as non-acid forming (NAF) and
two samples as uncertain in that they were
neither NAF nor PAF.
The reports also identified there was some
enrichment of arsenic, bismuth, cadmium,
and selenium, and some slight enrichment
of mercury and zinc in isolated strata. The
subsequent data in 2008, reported there
was some enrichment of silver, arsenic,
bismuth, cadmium, caesium, gallium,
lithium, lead, antinomy, tungsten and zinc in
many samples. The reported metal
concentrations were below the relevant

13

Document ID: EHP.0050, pp 29-97.

14

Document ID: EHP.0022, pp 87-90.
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MLA
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MLA
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EA Objector
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Response
guideline criteria for soils.
Section 4.7.6, Mine Waste Management
15
(EIS Chapter 4 Land Resources)
concluded the outcome of both studies
completed for the Project indicate that 26 of
the 124 samples contained low
concentrations acid producing minerals, but
that the NAPP and net acid generating
(NAG) test results suggest that overall the
in-situ acid neutralising capacity of the mine
waste will be sufficient to neutralise all acid
that is produced. In this case, seepage from
these materials would be expected to have
neutral pH and, potentially, elevated
concentrations of some salts (e.g. sodium,
chloride and sulphate).
Mine subsidence is not considered an issue
as this is not an underground mining
operation.
References:
EIS Chapter 4. Land Resources, New
Acland Coal Mine Stage 3 - Environmental
Impact Statement, New Hope Group,
16
January 2014
EIS Appendix G.2 Geochemistry, G.2.8
Overburden and Interburden
17
Characteristics

15

Document ID: EHP.0022, pp 90-91.

16

Document ID: EHP.0022.

17

Document ID: EHP.0050, pp 29-97.
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MLA
Objector

MLA
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EA Objector
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Response
EIS Chapter 6, Groundwater Resources,
New Acland Coal Mine Stage 3 Environmental Impact Statement, New
18
Hope Group, January 2014

17.

If the mine proceeds. it will cause
environmental impacts to all
groundwater dependent users. The
full extent of these impacts cannot be
demonstrated due to the inadequate
information provided by the Applicant
in the applications, EIS and AEIS. It
has not been adequately
demonstrated that the mine will not
have an unacceptable adverse
impact on groundwater considering
s269(4)(j) of the MRA:

Paul and
Angela
Mason

Page 6

DI refers to his statements in rows 1 and 2
above.

- historical modelling by the Applicant
has been restricted to a small area
surrounding the existing mine;
-investigations for the purposes of the
current applications are restricted to
a small study area surrounding
ML50232;
-there is no adequate scientific
information about potential long term
impacts;
-adverse environmental impacts
caused by the proposed mining
operations on groundwater make it
an inappropriate use of the land
18

Document ID: EHP.0024.
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MLA
Objector

MLA
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EA Objector

EA Reference

Response

Simon
Wieck

Paragraph 3

Simon Wieck

Para 2-4 under
heading
Groundwater in SW
EA Submission

DI refers to row 6 above.

when current land use within the
proposed ML 50232 area does not
propose a similar threat considering
s269(4)(m).
18.

Final voids will capture water from
the Tertiary basalt, Walloon Coal
Measures and Marburg sandstone
aquifers.





19

Any future need to seek out a
new and more reliable
ground water source should
a current shallow ground
water source fail is made
futile by the final voids
interrupting the aquifers
below.

In addition, DI identifies that NHG has
commissioned SLR Consulting Australia
Pty Ltd to undertake the Bore Baseline
Assessment Program (being exhibit "BD9"
to the Denney Second Affidavit). These
assessments are expected to be completed
by late 2016.
The Bore Baseline Assessment Program
will provide a basis for identifying registered
and unregistered bores within the
“potentially unduly affected” area as defined
by the median (most likely) predicted 2 m
drawdown contour for any aquifer predicted
by the numerical groundwater model and as
19
presented in the AEIS (Jacobs, 2014) .

Alluvial aquifers such as the
Cains Creek aquifer which
does support ground water
supplies are not mentioned
by the ground water
monitoring and impact
management plan when it
comes to principal aquifers of
interest even though it is
closer to the site of the
proposed mining operation
than the Oakey Creek
alluvium for example which is
mentioned.

Make good agreements will be
implemented for those groundwater bores
that have impaired capacity as a result of
the Stage 3 Project (we refer to paragraphs
46(d) to 46(e), 47 to 50 and 179 of the
Denney Second Affidavit and paragraphs
30 to 33 of the Denney Third Affidavit in
relation to the make good arrangements
proposed by NAC). This will not be at the
discretion of NAC. The baseline
assessment also provides the basis for

The management plan states
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Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

that a drawdown is predicted
in the alluvium in an isolated
area within the vicinity of
Lagoon Creek, and that the
model indicates very little to
no impact to the alluvial
aquifer. But with 159 bores
registered taking water from
the alluvium within 8km of
the site of the proposed mine
a level of uncertainty exists
as to the alluvium's future.
No mapping has been
created identifying bores
accessing the alluvium.
19.

NAC has made significant reductions
(over 50%) in the projected
evaporation rates for the final voids
between their EIS and AEIS, which
(alongside some minor amendments
to the groundwater model
methodology) has resulted in
significantly changes in the depths of
the final voids and conclusions
regarding long-term salinity. NAC
defended this significant change in
their modelling methodology,
however the original evaporation
rates were based on local empirical
evidence that is consistent by local
farmers understanding.

determining the extent of impact on an
affected landholder bore.
Reference:
Appendix F, IESC Report – Groundwater
Modelling Technical Addendum, New
Acland Coal, New Acland revised Stage 3
Project AEIS, report prepared by Jacobs for
New Hope Group Australia, 13 August
20
2014
New Acland Stage 3 Project Bore Baseline
Assessment Program, report prepared by
SLR Consulting Australia Pty Ltd for New
Hope Group Australia, December 2015
Dr Steven
Ward

Paragraph 18
(Ward)

Dr Steven
Ward

Unclear therefore why, given the
20

Response

Document ID: EHP.0103.
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Page 6 paragraph
18 (Ward EA
Submission and
Objection)

AD states there is no change to evaporation
rates for standing water between the EIS
and AEIS (i.e. in the final voids). The
change is associated with areas where
water table is below land surface and has
been reduced to reflect the non-linear
reduction in ET with depth, with the greatest
reduction being just below land surface. In
general the pan evaporation (1400 – 1500
mm /year) is adjusted by a crop factor when
investigating evapotranspiration from the
water table. In this instance Jacobs have
used the evapotranspiration estimation from
the Penman Montieth equation. This is a
recommended approach from the United
Nations Food and Agriculture Organisation
and is described fully in their Irrigation and

No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

significant differences in the two
BOM datasets (both from 2011) for
evaporation, NAC failed to utilise the
now-preferred data set in the first
place. While other enhancements to
the groundwater model appear based
on additional data, the switching over
the BOM datasets makes little logical
sense. Irrespective of this switch in
input data, and consequent changes
in modelling results, the loss of
groundwater from several important
formations in the local area will be
significant. Importantly, the
groundwater impacts from this
transient operation are not
themselves transient but permanent,
continuing to impact the local
landscape (and future land uses and
users) in perpetuity. The long-term
impacts do not appear to have been
adequately addressed by NAC.

21

EA Reference

Response
Drainage paper (FAO 56). The estimates
from this calculation are now provided by
the Bureau of Meteorology as a
downloadable daily evaporation rate. The
equation uses the measured pan
evaporation data, but also incorporates
other factors such as wind speed, air
temperature, humidity and solar radiation.
The following extract is from the AEIS
21
Chapter 5.2, Section 5.2.9.23 Issue 23
“Maximum ET Potential was initially
estimated for the EIS model to be between
1400-1500 mm/yr from local meteorological
data (BoM, 2011). However the latest
update for the AEIS uses the Australian
Bureau of Meteorology estimate for Aerial
Actual Evapotranspiration (AAE), estimated
to be between 600 to 700 mm/yr (BoM,
2011), which is assumed to be better
reflection of actual ET for areas where
water is not ponded at surface. For
modelling purposes, maximum ET was set
to 650 mm/yr for all non-void areas. The
maximum ET potential rate of 1450 mm/yr
was assigned for all areas of voids, where
water has the potential to be ponded at
surface, because it is based upon
measured potential ET rates of water
exposed at surface.”

Document ID: EHP.0093, pp78-87.
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MLA
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EA Objector

EA Reference

Response
Reference
Allen, R.G., Pereira, L.S., Raes, D., and M.
Smith Crop evapotranspiration - Guidelines
for computing crop water requirements FAO Irrigation and drainage paper 56, 1998
(http://www.fao.org/docrep/X0490E/X0490E00.htm)

20.

22

Estimated groundwater losses for this
project do not account for cumulative
impacts from NAC's previous Stages
(1 and 2) to date. NAC's 2006 Stage
2 EIS (Chapter 4 Table 4-26) uses
historical and projected mine pit
dewatering to total 12.21 Gigalitres
for Stages 1 and 2 combined. This
roughly equates to 4884 Olympic size
swimming pools of water lost from
the groundwater system. The
omission of historical impacts in this
regard can be considered a serious
flaw to the project proposal and
assessment of its impacts.

Dr Steven
Ward

Paragraph 19
(Ward)

Dr Steven
Ward

Document ID: EHP.0103, p 56.
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Page 6 paragraph
19 (Ward EA
Submission and
Objection)

The Stage 1 and Stage 2 mining is
simulated in the historical and future
predictions, with the observed drawdown
used in the calibration process. Therefore
the drawdown and the predicted pit inflow
are considered in this work. The predicted
drawdowns presented by Jacobs in the
AEIS have only focused on the Stage 3
mining, therefore it is difficult to know that
the other mining was being simulated.
22
Figure 6-1 of Appendix F of the AEIS
shows the predicted mine inflow for all
stages of mining, with the Stage 1 and 2
mining resulting in under 0.5 ML/day (182
ML/year). This means that the estimates
quoted by Dr Ward have been superseded
by the modelling for the Stage 3 mine,
where the observed inflow has been used
to define the calibration simulations. The
predicted inflow from the Stage 2 modelling
for 2011 – 2012 was 953ML/year,
compared to the observed inflow for the
same period being only 146ML/year.
Therefore the predicted groundwater
inflows for the original Stage 2 EIS are

No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response
significantly larger than the corresponding
estimates for the Stage 3 simulation. It is
typical of the model refinement process that
previous estimates (pit inflows or drawdown
extents) are greater than those
corresponding to the newer refined model.
This is due to the precautionary principle
being applied when making assumptions
where limited data existed previously.

21.

The EIS done by NAC even though it
does indicate some lowering of our
Basalt water aquifer level is
misleading and incomplete as
indicated in the Peer review (See
Appendix C in Appendix N of the
supplementary EIS).

Max and
Jane
Scholefield

Paragraph 3
(MJS)

Max and
Jane
Scholefield

22.

We run a beef production enterprise
on our property of 330 hectares
which relies totally on bore water. It
is the obligation of the mine to
guarantee that our underground
water supply won't be affected by
their operations, and not just for the
short term (12 years). This property
is our superannuation and a property
without water is unsaleable.

Janet and
John Schick

Paragraph
2.4 (JS)

We refer to paragraphs 46(d) to 46(e), 47 to
50 and 179 of the Denney Second Affidavit
and paragraphs 29 to 33 of the Denney
Third Affidavit in relation to the Bore
Baseline Assessment Program being
undertaken by NAC and make good
arrangements proposed by NAC.

23.

NAC say they use 3.3gl/year at
present and will use 5.5gl/year.
Unsure where NAC will get the
additional water from given there will
not be enough rain water and there is
not enough water being sourced.

Merilyn
Plant

AEIS
submission
(Feb 2014),
Page 40, 41
(MP)

We refer to paragraph 50 of the Denney
Second Affidavit and row 7 above in
relation to the amount of water available to
NAC and the amount of water used by NAC
per year.
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Page 6, paragraph
18 (MJS EA
submission)

We refer to rows 1 and 2 above.

No.

Specific objection

24.

Schedule E does not require sufficient
ground water monitoring, particularly
considering the high likelihood of
adverse impacts on groundwater
levels. For example, the EIS indicates
significant adverse impacts for the
Marburg sandstone aquifer but only two
(2) monitoring locations are indicated in
the draft EA. Also, despite the adverse
impacts predicted for the alluvial it only
requires one (1) bore to be monitored
in the alluvium. This is outrageous. The
alluvial is very important also to the
north of the mine site and there is no
monitoring required for the alluvial in
this direction. This is a serious concern.
The groundwater monitoring regime
should be reviewed to ensure that it
would detect any possible adverse
impact that may be caused by the
proposed mine.

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response

Tanya Plant;
Sid Plant;
Aileen
Harrison;
Steven Ward

EA submission
paragraph 196 to
201 (TP); EA
submission
paragraph 206 to
211 (SP); Page 5 of
Appendix (AH);
Para 63 EA
Submission and
Objection (Ward)

DI states the following:

In addition, the requirement only to
measure ground water levels monthly
may be inadequate. What about the
actual supply to the bore and flow
rates? (TP, SP)

Groundwater level monitoring data for the
NAC Mine has been collected from the
existing groundwater monitoring network
since 2001. This has included monthly data
since 2003 from 14 monitoring bores that
make up the existing groundwater
monitoring network. These include six
monitoring bores in the Walloon Coal
Measures, two in the Tertiary basalt and
five into the Marburg Sandstone. Additional
groundwater level data became available
from 2006 onwards from a further eight
monitoring bores, six of which intersect the
Walloon Coal Measures and two the
Tertiary basalt. These bores are located
principally around the current and existing
NAC Mine operations.
Additional bores have already been
installed specifically for the Stage 3 Project.
DI refers to paragraph 46(b) of the Denney
Second Affidavit in relation to the expansion
by NAC of the groundwater monitoring
network from 30 existing bores to 47 bores.
The Draft environmental authority
23
EPML00335713 states twelve months of

New Hope will be allowed access to
bores in a relatively unrestricted
fashion and not monitored as
irrigators are. All mine bores should
be monitored and read quarterly and
released publicly. (AH)
23

1. Baseline water level data

Document ID: EHP.0009.
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MLA
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MLA
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EA Objector

Response
monitoring and update of the groundwater
model is required for establishing a
baseline dataset for determining trigger
levels for the new and existing bores. On
this basis it would be considered that
sufficient data will have been collected from
this monitoring network.

The list of water quality indicators listed
to be monitored every 6 months also
seems inadequate. Are there any other
potential contaminants (e.g. chemicals
or things from the holding ponds) that
should be monitored? What about other
carbonates or sulphates for example?
Clearly limits and trigger still need to be
set for the various parameters and
noted in Table E2 and E3.

2. Baseline water quality data
Baseline water quality has been determined
from data collected from the existing
groundwater monitoring network since 2003
from four Walloon Coal Measures and one
Tertiary basalt monitoring bores. An
additional six Walloon Coal Measures and
two basalt monitoring bores were
progressively added to the groundwater
monitoring network from 2005. The
frequency of sampling events during this
time have been six monthly. Nine bores
(18P, 27P, 28P, 843, 848, 81P, 82P, 83P
and 84P) have been used for determining
upper and lower background limits based
on this data (EIS Chapter 6, Section 6.2.12,
24
Groundwater Quality) . The long term and
frequency of data recorded provides a
sufficient dataset from which trigger levels
have been derived (Response to
Information Request, Appendix C,

Ward adds: numerous analytes in the
“Contaminant Limit” column are
designated “TBA”. Limits for these
instances should, wherever possible,
be consistent with relevant standards
such as those stated in ANZECC
2000 guidelines, in order to
adequately protect groundwater
environmental values.
Overall Schedule E does not yet seem
to reflect the concerns listed in the CG
report or the full actions that would be
required to address concerns.
Schedule E (or / and elsewhere in the
conditions) should also set out
requirements in terms of minimum
make good arrangements that the
proponent should commit to. (This
should be designed to help protect
individuals who may be impacted. This
24

EA Reference

Document ID: EHP.0024, pp 41-49.
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MLA
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Reference

EA Objector

should at least replicate the
requirements put on CSG companies
under the act. This should not be taken
as what landholders would have to
agree to but at least set in place a
minimum ‘make good’ requirement that
should be expected.)

25

Document ID: EHP.0005, pp 275-363.

26

Document ID: EHP.0005.

EA Reference

Response
Groundwater Monitoring and Impact
25
Management Plan) .
3. Elevated dissolved metals
Elevated levels of dissolved metals (for
aluminium and iron) compared to the other
dissolved metals concentrations (arsenic,
copper and selenium) have generally been
reported indicating inclusion of clay sized
particles in the water sample. This can be
due to incomplete field filtration when
sampling, as discussed in Appendix A,
Section 4 (page 4), Waste Solutions
Australia (2012) - Establishment of
Groundwater Quality Background Limits,
report prepared by Waste Solutions
(Response to Information Request,
Appendix C, Groundwater Monitoring and
26
Impact Management Plan) . As stated in
row 18 of Annexure C to this statement
(being item 3.9 of the JER), the very high
levels reported for the 13 April 2004
sampling event are likely due to incorrect
sampling procedures for this sampling
event (as mentioned above). These very
high levels have not been replicated with
continued sampling, and are considered an
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EA Reference

Response
outlier.
4. Groundwater Monitoring and Impact
Management Plan
The Draft environmental authority
27
EPML00335713 , provides the authority for
this environmentally relevant activity (ERA).
28
Table D1 of the Draft EA lists 38
monitoring bores and details the suite of
parameters and monitoring frequency for
the requirements for the monitoring points.
Section 3.2 of Response to Information
Request, Appendix C, Groundwater
Monitoring and Impact Management Plan29
) , states the groundwater monitoring
network will comprise 46 monitoring bores.
Table 3-1, Groundwater Monitoring
30
Schedule lists 38 monitoring bores and
31
Figure 3-1 shows the locations of 49
bores which include those listed in Table 332
1 .

27

Document ID: EHP.0009.

28

Document ID: EHP.0009, pp 21-22.

29

Document ID: EHP.0005, pp 292-296.

30

Document ID: EHP.0005, pp 293-294.

31

Document ID: EHP.0005, p 298.

32

Document ID: EHP. 0005, pp 293-294.
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Response
The locations of these monitoring bores are
focussed around those areas where
maximum impact beyond the proposed
mine pits is predicted to occur. Based on
the number and locations of monitoring
bores accessing each aquifer where
notable impact is predicted to occur, the
groundwater monitoring network is
considered to provide a comprehensive
cover and suite of parameters for assessing
impact beyond the Stage 3 Mine footprint.
It is acknowledged that the Groundwater
Monitoring and Impact Management Plan
references only one alluvial aquifer
monitoring bore. An additional monitoring
bore should be considered into the Lagoon
Creek alluvium where it exists in the south
west corner of the MLA if a 2 m drawdown
response is predicted at the end of mining
in 2030 (refer Figure 6-20, Appendix F,
AIES Report - Groundwater Modelling
33
Technical Addendum) .
The Groundwater Monitoring and Impact
Management Plan includes three
monitoring bores into the Marburg
Sandstone, plus there are four additional
Marburg Sandstone monitoring locations

33

Document ID: EHP.0103, p 77.
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EA Objector

EA Reference

Response
shown northeast of the Project in Figure 3-1
34
of this document . The Helidon Sandstone
is located 200 m below the Marburg
sandstone, which is well below the base of
the mining. No monitoring bore into this
aquifer is considered necessary given its
hydraulic separation from the current and
proposed mining operations.
The single monitoring bore installed into the
rehabilitated area is more than most other
coal mine operations undertake given the
complexity of drilling and constructing such
bores into these areas. There is no
requirement for additional monitoring bores
to be installed into this backfill, however,
any opportunity for additional monitoring
bores into different rehabilitated areas as
the mining progresses, would be welcome if
this is feasible (refer to row 24 of Annexure
C to this statement (being item 2.23 of the
JER)).
5. Groundwater monitoring and sampling
standards
The Groundwater Monitoring and Impact
Management Plan specifies drilling,
construction and sampling of the
groundwater monitoring bores must be in
accordance with the following standards

34

Document ID: EHP.0005, p 298.
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Response
and guidelines:


Minimum Construction Requirements
for Water Bores in Australia” (National
Uniform Drillers Licensing Committee,
2012) for drilling and construction of
groundwater monitoring bores, and



Water quality-Sampling Part 11
Guidance on sampling of groundwaters
AS_NZS 5667.11_1998 for
Groundwater level measurements,
sample collection, storage and
transportation.

6. Water level triggers
The Groundwater Monitoring and Impact
Management Plan states that groundwater
level triggers will also be based on at least
two years of monthly groundwater level
monitoring data and comparison made
against modelled drawdown predictions in
the Walloon Coal Measures and Tertiary
Basalt aquifers at these locations. When
75% of the predicated drawdown at these
monitoring bores has been observed for
three consecutive monthly monitoring
events, the groundwater impact
investigation protocol will be triggered.
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Response
7. Hydrocarbons
The Draft environmental authority
35
EPML00335713 does not specify
laboratory analysis of hydrocarbons for the
NAC Mine. The current and proposed
activities include mining of coal which is
carbon based mineral, which does not
include a point source hydrocarbon based
contamination potential for groundwater.
Whilst it is acknowledged that hydrocarbon
fuelled vehicles and machinery will operate
within the mine confines, any fuel, oil or
grease related spills will be managed in
accordance with the relevant management
plan for that activity. On this basis, inclusion
of hydrocarbon analyses into the Draft EA
condition for water quality is not considered
warranted.
8. Make Good arrangements
We refer to paragraphs 46(d) to 46(e), 47 to
50 and 179 of the Denney Second Affidavit
and paragraphs 30 to 33 of the Denney
Third Affidavit in relation to the make good
arrangements proposed by, and required
of, NAC.
References:
EIS Chapter 6, Groundwater Resources,

35
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Response
New Acland Coal Mine Stage 3 Environmental Impact Statement, New
36
Hope Group, January 2014
Appendix F, IESC Report - Groundwater
Modelling Technical Addendum, New
Acland Coal, New Acland revised Stage 3
37
Project AEIS, 13 August 2014
Response to Information Request,
Appendix C, Groundwater Monitoring and
38
Impact Management Plan
Draft environmental authority
EPML00335713 – New Acland Coal Mine,
39
(28 August 2015)

25.

The project will cause drawdown in
groundwater aquifers of up to 10m.
Concerned there will be lowering of
the water table, impediment of
aquifers and a reduction of bore
water supplies for the surrounding
farms, possibly including Jondaryan.
(JS)

36

Document ID: EHP.0024.

37

Document ID: EHP.0103.

38

Document ID: EHP.0005.

39

Document ID: EHP.0009.

Paul Evans;
Carolyn Lunt;
John Millane;
Nardi Rowe;
Frances
Scarano;
Karen Lavin
John
Standley
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Page 1, dot point 3
(PE EA
Submission); Page
1, dot point 3 (CL
EA submission);
Page 1, dot point 3
(JM EA
submission); Page
1, dot point 3 (NR
EA submission);

We refer to rows 1 and 6 above in relation
to the predicted impacts on groundwater
from the Project.
Further, we refer to paragraphs 46(d) to
46(e), 47 to 50 and 179 of the Denney
Second Affidavit and paragraphs 30 to 33
of the Denney Third Affidavit in relation to
the make good arrangements proposed by
NAC.

No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response

Page 1, dot point 3
(FS EA
submission); Point
3 of email (KL)
Page 1 (Standley
EA submission)
26.

27.

We are aware that NAC is already
pumping volumes of water from the
previously tightly controlled basalt
aquifer, and that the government is
likely to lift any remaining restrictions
on pumping by mines on mining
leases by allowing the Water Reform
and Other Legislation Amendment
Act 2014 (Qld) which proposed to
drop public rights of appeal on water
licenses and instead provide the
mining industry with a statutory right
to take associated underground
water. This may well have the effect
of dewatering the aquifer before the
open cut mining operation begins.
This would be a win win for the mine,
it would absolve them of
responsibility for water loss due to
mining operations, and rid them of
water contamination in their new
open cut pit.

Max and
Jane
Scholefield

Water usage will vastly increase if
Stage 3 is allowed. New Hope has
not increased its purchases of
Wetland Water and there is
competition from farmers who also
use that waste water for irrigation of

Aileen
Harrison

Attachment A,
paragraph (b) (MJS
EA objection)

As identified in row 5 and 63 of Annexure C
to this statement (being items 3.4 and 3.33
to the JER), AD and DI consider that the
estimates of drawdown extent in the basalt
(derived from groundwater modelling) are
conservative – i.e., probably overestimates,
due to compartmentalisation of the aquifer,
and DI considers the data collected to date
is a reasonable starting point as a baseline,
and that the conditions imposed allow for
adequate baseline data collection and
impact assessment to be conducted.
Further, we refer to paragraph 48 of the
Denney Second Affidavit in relation to the
proposed amendments under the Water
Reform and Other Legislation Amendment
Act 2014 and the extensive obligations that
will be imposed on NAC once that Act
commences.
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Page 5 of Appendix
(AH)

We refer to paragraph 50 and 180 of the
Denney Second Affidavit in relation to the
amount of water available to NAC to assist
it in meeting its obligations to make good
under make good agreements and also

No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

their crops. Therefore bores will likely
be used for the extra water needed
for Stage 3 mining.
28.

40

The extent of interconnectivity
between the aquifers identified in the
applicant's proposal has not been
established with adequate certainty
and the applicant acknowledges that
not all the facts can be known.
Therefore the precautionary principle
should be applied because usable
underground water is fundamental to
every economic and ecological
activity in the region and its loss
would be catastrophic. Commercial in
confidence water agreements
entered into by the company should
be considered by the court in its
deliberations on water use and
effects of present operations and how
that will increase if approval is given.

Response
other alternative water supply options.

Aileen
Harrison

Document ID: EHP.0009.
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Paragraph 9 (AH)

As identified in row 3, 5 and 40 of Annexure
C to this statement (being items 2.3, 3.4
and 3.20 to the JER), DI considers that
where there is a clayey weathered profile
within upper most Permian geology that in
turn is overlain by Tertiary basalt, this will
provide a vertical hydraulic disconnection
between the Walloon Coal Measures and
Tertiary basalt. The monitoring network
provides for nested Walloon Coal Measures
and Tertiary basalt monitoring bores at four
locations south and west of the Stage 3
project. This will provide for review of
performance of groundwater drawdown
responses and implementation of
appropriate mitigation options in
accordance with the Groundwater
Monitoring and Impact Management Plan
and imposed conditions by the CoordinatorGeneral and the Draft environmental
40
authority EPML00335713 . AD points out
that the model does assume an enhanced
vertical interconnection between model
layers which is a result of the model
simplification of the real hydrogeological
conditions that exist. The net result of this
enhanced vertical connection would be
conservative on the basis it assumes a
greater connectivity than would be

No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response
expected..
Further, we refer to paragraphs 46(d) to
46(e), 47 to 50 and 179 of the Denney
Second Affidavit and paragraphs 30 to 33
of the Denney Third Affidavit in relation to
the make good arrangements proposed by
NAC.

29.

The projected impact suggested by
the applicant of some 21km on
groundwater supplies in certain
aquifers will have a major impact on
the environmental values and
economically productive value of the
land within that area. Cross
contamination of aquifers within the
district cannot be ruled out after the
recent experience where activity at
the Oakey Army air base resulted in
health threatening levels of
contamination in bores that were not
predicted to be connected. A
cautious approach in not approving
the expansion is therefore warranted.

Aileen
Harrison

Paragraph 10 (AH)

We refer to rows 1 and 6 above.

30.

Insufficient consideration has been
given to protecting aquifers given the
large amount of water used in coal
mining.

Karen Lavin

Objection 1 (KL)

We refer to rows 1 and 2 above.

31.

The estimate of 3.5ML of drainage
from aquifers per day during mining
and 1.5ML per day after mining
ceases - for at least 80 years - will
have to drain surrounding water from
an unknown area affecting all

Kevin and
Desley Spies;
John
Standley

Paragraph 3 of
Objection (Spies);
Page 1 (Standley
EA Objection)

We refer to rows 1 and 2 above.
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No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response

vegetation in that area that relies on
underground water for survival,
namely all trees and shrubs, leaving
this area as desert type scenario.
This drainage profile will also
adversely affect subsoil profile
leaving drought-like conditions for all
farmers trying to grow crop and
grass. This combined with predicted
climate change will have strategic
cropping land turned into wasteland.
32.

The mine will have an impact on
groundwater that will create
permanent environmental harm to
high quality farm land. This is
contrary to the objective of the EPA
to ensure long term sustainable
development.

Aileen
Harrison

Paragraph 8 (AH)

We refer to rows 1 and 2 above.

33.

The draft EA does not mention the
Cains Creek Alluival aquifer. This
omission should be corrected as
Spring Creek is one of its tributaries,
which receives water from mine
releases and also due to its proximity
to the proposed mine site with much
of the Creek being located inside the
8km buffer.

Simon Wieck

Para 1 EA
objection

DI identifies that the AEIS predicts limited
drawdown as defined by the 1 m drawdown
contour at one location within the alluvium
northwest of the proposed Stage 3
41
Expansion (refer Figure 6-20, AEIS) . This
modelled drawdown would be due to
hydraulic interconnection between the
underlying Walloon Coal Measures and the
alluvium. This alluvium is associated with
Myall and Cain Creeks and it is likely this
alluvium does not include a productive
aquifer as evidenced by the lack of
registered bores in this area.

41

Document ID: EHP.0103, p 77.
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No.

Specific objection

34.

The groundwater model cannot be a
guide as to what might happen given
NAC's revised project overview of
2012 states that the Marburg
Sandstone aquifer will not be affected
but then in their groundwater
monitoring and impact management
plan of August 2014, NAC state that
this aquifer will experience
drawdown.

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response

Simon Wieck

Para 2 EA
objection

As noted in row 60 and 69 of Annexure C to
this statement (being items 3.30 and 3.38 of
the JER), AD is of the opinion that the
model, in the way it has been developed
and the way it has been used, is ‘fit for
purpose’. The model meets the criteria of a
Class 2 model as described by the
Australian modelling guidelines, making it
suitable for estimating mine dewatering
requirements and associated impacts in
relation to the proposed Stage 3 mine
expansion.
The current model setup is conservative in
its representation of the vertical connection
between the mined upper Walloon Coal
Measures and the Marburg Sandstone.
That is, the model has amplified the
connection between these two geological
units by the way it has specified the
layering in the model. In reality, connection
between the coal seams being mined and
the Marburg Sandstone would be very
limited with numerous aquitard features
(tight siltstones and mudstones of the
Walloon Coal Measures) throughout the
generally >70 m vertical separation.
The conditions imposed by the CG and in
42
the Draft EA also require the model to be
regularly reviewed and updated as more
information and data becomes available.

42

Document ID: EHP.0009.
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No.

Specific objection

35.

36.

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response

The groundwater mapping supplied
by NAC is an attempt to represent
current use of groundwater in the
area by location and aquifer. To try
to portray this as accurate without
any on ground survey of all bores
currently in use for stock and
domestic purposes within the area
mapped is misleading.

Simon Wieck

Para 3 EA
objection

DI states that the most recent assessment
of landholder bores likely to be impacted
from the Stage 3 Project is detailed in the
“New Acland Stage 3 Project Bore Baseline
Assessment Program (December 2015),
prepared by SLR Consulting Australia Pty
Ltd.

While New Hope representatives
make claims of mining into basalt as
an undesirable process, I assert a
substantial area (possibly beyond
20%) of the northern end of the
proposed Manning Vale pit would
require substantial volumes of basalt
over burden to be removed.
Throughout the EIS and AEIS
periods, New Hope did not include
any geological mapping beyond the
"Surface Geology Maps" used
extensively throughout the EIS
processes as the only form of

Grant Wieck

We also refer to paragraph 46(d) of the
Denney Second Affidavit and 29 of the
Denney Third Affidavit in relation to the
Bore Baseline Assessment Program (being
exhibit "BD9" to the Denney Second
Affidavit) which is being progressed by NAC
including the undertaking of baseline
assessments of bores that may be
potentially impacted by the mining activities.
This program will provide further important
baseline data information in relation to
groundwater users surrounding the Revised
Expansion Project.
Page 5 para 1-4
GW EA submission

As indicated in row 5 of Annexure C to this
statement (being item 3.4 of the JER), AD
and DI believe that the estimates of
drawdown extent in the basalt (derived from
groundwater modelling) are conservative –
i.e., probably overestimates, due to
compartmentalisation of the aquifer.
Further, DI states the nature of basalt
aquifers is typically one of discrete local
fracture networks that generally
compartmentalise the overall extent of
groundwater hosted within the basalt.
Discussions with NAC geologist (pers.
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No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response

geological mapping. Given this
project is by its nature, one that
severely interferes with underlying
geology, such an inferior standard of
mapping practice in itself should have
deemed the EIS exercise illegitimate.
I see it as a requirement that New
Hope demonstrate that the procedure
of this project not occur in tertiary
basalt to be consistent in their own
views, as to not adversely interfere
with the tertiary basalt aquifer our
family business/property depends on.

comms. Mr Bill Barbour, 9 December,
2015) described intersecting groundwater in
the basalt as being “hit and miss” when
NAC was drilling for a potable water supply
for the mine. Mr Barbour described the
basalt as being typically either massive
which did not provide a measurable
groundwater flow (yield) or fractured which
provided a usable groundwater yield. That
is, the basalt is considered to comprise
areas of:

I strongly disagree with the Coordinator General's report section
8.5.2. with regard to comments on
tertiary basalt draw down. If a water
source is "cut off/destroyed" as
implied above, experiences beyond
"draw down" will occur; rather,
permanent loss would be a more
fitting description. If tertiary basalt
geology is "removed," it is only logical
that all underground tertiary basalt
water that flows into the pit will be
liable to natural forces of gravity and
only ever proceed "downhill" within
the pit, as the digging of the pit will
yield downwards as it proceeds in a
southerly direction into the existing
geological structure. Given claims in
the EIS that the final voids will never
fill at a greater rate than the inflow of
water, the ensuing backfill structure
will never likely return water to the
underground tertiary basalts beyond



typically non-fractured, massive areas
where groundwater occurrence is
limited to discrete fracture or joints and
would be considered non-productive
groundwater resource, and



fractured zones where groundwater
associated with these interconnected
fractures provide a usable groundwater
resource.

Based on this description, the basalt
surrounding the NAC mine would be
considered compartmentalised with impact
and dewatering of the basalt aquifer
dependent on the proposed open pits
intersecting a saturated, fractured portion of
basalt. Predicted impacts on the Tertiary
Basalt aquifer from Stage 3 Mining are
considered to be conservatively
overestimated, given the simulation does
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No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

their interference. For this reason I
find the Coordinator Generals report
to be inadequate, demonstrating that
the groundwater assessments done
for the project were inadequate to
appropriately determine the extent of
those impacts.

EA Reference

Response
not account for aquifer
compartmentalisation. That is the basalt
aquifer simulations assumes the aquifer is
completely interconnected, except where
the fault zones have been implemented.
Basalt monitoring bores located north of the
Manningvale West pit:
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843b – Basalt. Existing long-term
monitoring bore.



84P – Basalt. Existing long-term
monitoring bore.



BMH1 – Basalt. Existing long-term
monitoring bore.



109P – Basalt. Existing monitoring
bore. Located in an area of significant
predicted drawdown close to early
Stage 3 workings; will be used to check
against model predictions and as an
early warning bore for off-lease
drawdown propagation.



2014-GW11A – Basalt. Proposed bore
to monitor for north to north-westwards
propagation of drawdown and nearby
landholder receptors. In combination
with bore 2014-GW11B, allows
assessment of vertical connectivity
between Tertiary basalt and Marburg
Sandstone.

No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response


2014-GW05BA – Basalt. Proposed
bore to monitor north to northwestwards propagation of drawdown
and nearby landholder receptors. Used
as an early warning bore. In
combination with bore 2014-GW05B,
allows assessment of vertical
connectivity between Basalt and
Walloon Coal Measures.

Reference:
Response to Information Request,
Appendix C, Groundwater Monitoring and
43
Impact Management Plan
37.

No environmental authority can be
granted to the project without failsafe
water monitoring methods providing
for failsafe Make —Good contracts
that are privileged of guaranteed,
statutory perpetuity, ensuring the
provision of water forever! All of such
to be within reasonable satisfaction of
the landholder prior to "signup." I
state having no confidence in such
an arrangement. Therefore,
Environmental Authority cannot be
granted.

Grant Wieck

Page 5 para 5 GW
EA submission

We refer to paragraphs 46(d) to 46(e), 47 to
50 and 179 of the Denney Second Affidavit
and paragraphs 30 to 33 of the Denney
Third Affidavit in relation to the make good
arrangements proposed by NAC.

38.

Draft EA Conditions Table E1: the list
of groundwater analytes to be
monitored does not appear top

Dr Steven
Ward

Para 62 Ward EA
Submission and

DI refers to item 7 in row 24 above.

43

Document ID: EHP.0005, pp 293-294.
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No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

include hydrocarbon components.
Given that the focus of this ERA and
associated EA is hydrocarbon
resource use, it seems appropriate
that effective monitoring of
operational should include
hydrocarbon analytes.

EA Reference

Response

Objection

39.

Mine will move closer to farming
operation with likely increase in
adverse impact to groundwater.

David and
Cheryl
Vonhoff

Page 2 paragraph 4
(DCV EA objection)

DI refers to rows 1 and 2 above.

40.

The mine will really use 24Ml of water
a day to wash coal.

John
Standley

Page 1 (Standley
EA Objection)

We refer to paragraph 50 of the Denney
Second Affidavit in relation to the amount of
water proposed to be used by NAC and
available to NAC to meet future make good
arrangements.

41.

The 'voids' may cause contaminated
and saline water to seep into
aquifers.

John
Standley

Page 2 (Standley
EA submission) and
Page 2 (Standley
EA objection)

The final voids will be designed to be sinks
to the groundwater system. The current
groundwater modelling does show that one
of the pits (Willeroo) is currently predicted
to recover above the pre-mining
groundwater level. As mining progresses
and the model is updated (as required
under the Coordinator General’s Imposed
44
Condition 12) to become more reliable,
the model will be used to inform mine
closure planning and a final landform
design will be reached that ensures the
voids remain sinks to the groundwater
system and therefore mitigate potential for
any contaminated seepage.

44

Document ID: EHP.0016, p 175.
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No.

Specific objection

42.

43.

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response

Does not believe that “make good”
provisions have actually worked in
practice for farmers whose water
supplies have been depleted by
mining operations.

John
Standley

Page 2 (Standley
EA submission) and
Page 2 (Standley
EA objection)

We refer to paragraphs 46(d) to 46(e), 47 to
50 and 179 of the Denney Second Affidavit
and paragraphs 30 to 33 of the Denney
Third Affidavit in relation to the make good
arrangements proposed by NAC.

Many Hydrogeologists and
Geologists state publically that the
chosen modelling of the NH
submission is floored, in that
insufficient data/samples have been
collected to provide conclusive
outcomes of water depletion to
surrounding landowners.

Frank and
Lynn Ashman

EA Objection Page
6 (Ashman)

AD refers to row 24 above.

Adrian McKay. Principal Project
Officer Hydro geologist, Qld
Department of Natural Resources
and Mines, at a meeting at Brymaroo
23rd July 2015.
Dr Matthew Currell. Lecturer,
Hydrogeology & Environmental
Engineering, School of Civil,
Environmental & Chemical
Engineering. RMIT University, viewed
on ABC Insight program August 25th
2015.
Derwin Lyons. Hydrogeologist SLR
Environmental Consulting, at a
meeting of the Oakey Chamber of
Commerce 7th July 2015.
Mr. Allan Hanson. Graduate
geologist & 40 year experienced
drilling contractor at a community
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No.

Specific objection

MLA
Objector

MLA
Reference

EA Objector

EA Reference

Response

Christopher
and Naomi
Cleary

EA Submission
para 30 (Cleary);
EA Objection
Attachment page 3
(Cleary)

DI refers to rows 1 and 2 above.

meeting Brymaroo 25th May 2015.
If experts agree that the groundwater
modelling is floored, and by
admission, the Proponents EIS states
groundwater will be impacted stage 3
expansion should not proceed. The
element of risk is too great.
44.

In the past 10, or so, years the Qld
Government has not issued any new
water entitlements for the extraction
of groundwater for the purposes of
irrigation. At the same time, existing
entitlements have been reduced
(some by 60%), dependent upon
from which sub-artesian measures
they extracted water. And yet:




The proponent's EIS
estimates 3.5Ml a day of
water will drain from the
aquifers into the mine pits.
That's about 1.5 Olympic
swimming pools every day. It
could be more.
After mining ceases in 2029,
the flow into the abandoned
pits is predicted to continue
at a rate of 1 Ml per day
through until 2080 before
stabilising. It will continue, to
some degree, for hundreds
of years. Permanent lakes
will form in the abandoned
pits due to the inflow of
groundwater.
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We refer to paragraph 50 of the Denney
Second Affidavit in relation to the amount of
water proposed to be used by NAC and
available to NAC to meet future make good
arrangements.

No.

Specific objection


MLA
Objector

MLA
Reference

EA Objector

The mine will use 24Ml of
water every day to wash coal
(10 olympic pools every day
or 8.9 billion litres per year).
(Some of that is recycled
water from the Toowoomba
Regional Council's Wetalla
plant, but even that water
could be used to value add to
the production of crops from
the SCL that is being
destroyed).
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EA Reference

Response

Annexure E - Table of responses to lay-witness evidence filed by objectors
No.

Objectors' issues to be addressed

1.

FRANK ASHMAN

1.1

28. We are 99% reliant on the groundwater from our bore
for both our livelihoods and our business enterprise.

Paragraph
reference

DI and AD Response

28 - 42

As referred to in rows 69 and 70 of Annexure C to this statement (being items 3.38
and 3.39 of the JER), AD is of the opinion that:

29. We currently have access to 1 registered well (#19892)
which was hand dug prior to 1966. An adjacent bore was
dug in 1980. The coordinates for the bore are: - 27°16'01"S
and 151°.37'48"E. The base of the bore is 18m and the
water level from the natural ground level down to the top of
the water is 2.5 m. The aquifer is found in Tertiary basalt.
30. The water is withdrawn through a submersible solar
pump system (our farm is 100% solar powered) and
pumped 900 m away and 20 m in elevation to 65,000 Litre
storage tanks. Water is gravity fed back to 11 x 1500 Litre
water troughs.
31. Under the worst conditions, we can provide 100 head of
cattle with SOL/day of water (approximately 5ML/day total).
This would be a daily requirement for our cattle.
32. Water for domestic use and consumption is collected
from roofs into our rainwater tanks.
33. The quality and availability of groundwater has been
consistent in the four and a half years we have lived at the
property.
34. I understand from the Additional Information to the EIS
that my property, and probably my bore is affected by a
predicted 1-2m drawdown in the Tertiary Basalt at the end
of mining (2030). This is from Figure 2-1 Predicted
Drawdown in the Tertiary Basalt 2030 (End of Mining) on
page 13 of Appendix H - Revised Groundwater Monitoring
and Impact Management Plan.

•

the model, in the way it has been developed and the way it has been
used, is ‘fit for purpose’. The model meets the criteria of a Class 2
model as described by the Australian modelling guidelines, making it
suitable for estimating mine dewatering requirements and associated
impacts in relation to the proposed Stage 3 mine expansion;

•

the modelling deficiencies identified, such as the lower than usual
specific storage value or the incomplete fault application has resulted
in a larger predicted impact extent; and

•

the conservatism inherent in the model (such as vertical connection
between the aquifers and homogeneity within the basalt) has resulted
in predicted impact extents that more than likely encompass the
eventual actual impacts.

Further, we refer to paragraphs 46(d) to 46(e), 47 to 50 and 179 of the affidavit of
Bruce Denney dated 10 December 2015 (Denney Second Affidavit) and
paragraphs 30 to 33 of the affidavit of Bruce Denney dated 28 January 2016
(Denney Third Affidavit) in relation to the make good arrangements proposed by
NAC. Further, as noted at paragraph 46(e) of the Denney Second Affidavit, Mr
Ashman has not yet provided consent to NAC to undertake baseline assessments at
his property.

35. If those modelled predictions are correct we should still
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No.

Objectors' issues to be addressed

Paragraph
reference

DI and AD Response

be able to pump water from our existing bore.
36. However, I am extremely concerned that if the
modelling is incorrect, it will have severe impacts on our
groundwater resources and business operations. The
proposed mine expansion risks our water, and without
water our farm is finished.
37. If the water becomes unavailable our property and
business enterprise would ·be completely destroyed.
Without the availability of water, in my view, the land would
be of no use as a cattle grazing enterprise. Water was one
of the key aspects of purchasing this property, and the land
will have no value without water.
38. Even the uncertainty of future water supply has a
significant impact on the value of the business.
39. If we had known about the Stage 3 expansion we would
not have purchased the property. When Lynn and I
purchased the property, we knew the mine was there,
however, we were not informed or aware of the Stage 3
expansion. Property searches that were conducted during
the purchasing did not disclose the possible expansion of
the mine.
40. We have investigated other options for water supply,
however, currently the only other water supply when it rains
is a small dam in one of our 11 paddocks. However, our
reliance on groundwater is 99%, and therefore if there is
any interference with the groundwater, then this water
supply from the dam will not suffice.
41. Our future on the farm depends on whether the Stage 3
expansion goes ahead. I have already invested $1.8 million
into our operation with regards to the purchase of the land,
infrastructure, water and everything else that has gone into
the operation of this enterprise. We were hoping to invest
an additional $1.8 million into the enterprise to further
expand it, and to continue the operation with the intention
to have it run for the rest of our lives. Unfortunately, if our
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No.

Objectors' issues to be addressed

Paragraph
reference

DI and AD Response

21 - 36

As indicated in Row 66 of Annexure C to this statement (being item 3.35 of the JER)
and row 68 of Annexure C to this statement (being item 3.37 of the JER), DI
considers the impact assessment that has been undertaken is conservative and that
impacts are manageable through the conditions specified in the CG's Report and
Draft EA.

groundwater is impacted, our livelihoods and future plans
would be ruined.
42. Any farming or agricultural enterprise cannot survive
without water. In our instance, our enterprise is livestock,
and that livestock requires water to survive. If the land does
not have water available to it, it cannot be used for grazing
or beef cattle operation. Therefore, if you take the water
away from the land, the land has no value.

2.

DESLEY SPIES

2.1

21. We are totally reliant on groundwater bores for
production. There are two small dams on the property but
they cannot be relied on for water as climatic conditions
dictate if they have water in them. They are only fed by
runoff from our own property and management of pasture
for groundcover means it is only storm runoff that feeds
them. Our domestic water supply is from rainwater tanks. If
we lose our groundwater, it will force us to shut down our
enterprise.
22. We currently have access to 4 bores. The 2 registered
bores are bore numbers G94841 and RN 13 7911. The
other 2 are unregistered bores.

Further, as outlined in row 64 of Annexure C to this statement (being 3.34), DI
considers the data collected to date are a reasonable starting point as a baseline,
and that the conditions imposed by the CG's Report and the Draft EA allow for
adequate baseline data collection and impact assessment to be conducted.
We also refer to paragraphs 46(d) to 46(e), 47 to 50 and 179 of the Denney Second
Affidavit and paragraphs 28 to 33 of the Denney Third Affidavit in relation to:

23. The details of are bores include:
a) Bore 1 (#RN13791 l) located at Lot
133VAG709. See log details supplied;

•

the make good arrangements proposed by NAC;

•

the Bore Baseline Assessment Program (being exhibit "BD9" to the
Denney Second Affidavit) which is being progressed by NAC
including the undertaking of baseline assessments of bores that may
be potentially impacted by the mining activities. This program will
provide further important baseline data information in relation to
groundwater users surrounding the Revised Expansion Project; and

•

specifically at paragraph 32 of the Denney Third Affidavit, the
assessment of the property of Mrs Spies and the steps taken by NAC
in relation to Mrs Spies property, despite being modelled as being
outside of the predicted impact zone, being the completion of baseline

b) Bore 2 (#094841) located on Lot 87V342526.
See log details supplied;
c) Bore 3 (located on Lot 87V342526) 61m
deep, in the Sandstone aquifer, and produces 1
l .2L/minutes;
d) Bore 4 (located on Lot 134SP11771) is 55m
deep, is in the basalt aquifer and produces,
9L/minute.
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No.

Objectors' issues to be addressed

Paragraph
reference

DI and AD Response
assessments of specific bores for Mrs Spies.

24. Exhibited to this affidavit and marked 'DMS-5' is a true
and correct copy our bore log data for Bores I and 2.
25. It is my belief that Bores 3 and 4 are probably 80 years
old
26. Our bores were not identified in the EIS nor were we
asked by New Acland Coal (NAC) for any of this
information during the EIS process Due to a number of
people's concerns in the local area about the impacts that
NAC would have on our groundwater, several farmers in
our area became involved with Water At Risk group.
Because we are not in the designated impact area for stage
3 we in the Mt Darry area instigated a meeting with New
Acland management.
27. It was only recently (about 4 months ago) that the group
started having meetings with NAC in relation to monitoring
some of the bores in this area for quality and water levels.
Prior to this point, NAC did not show any concern for our
groundwater bores or the impacts that they would have on
our groundwater.
28. Currently NAC will be monitoring 6 bores in the local
area, one of which is ours. They have already done
baseline monitoring and will have monitors equipped
hopefully in early 2016. It is imperative that monitoring
commences well before Stage 3 commences (if it does) so
there is a baseline set. These bores are also going to be
logged on the DNRM data base. Within the group there
were 25 bores that people wanted NAC to monitor.
29. Approximately 6 weeks ago we had a meeting with Mr
Jim Randall from NAC and the company's hydrologist and
were told that because there were so many bores they
would only monitor those with electric bores or solar pumps
on them. They came out on a Tuesday, 1 December and
Wednesday, 2 of December 2015 to set up the bore
monitors.
30. Our main concern is the uncertainty of what the impact
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will be, as it could only happen 10 to 15 years ahead. Our
neighbours are also concerned about what will happen to
their company if they lose groundwater and have
expressed uncertainty about investing in farming land in the
area, as impact from the mine might not been seen for a
decade or more. We are also worried about people not
investing in properties in the local area due to concerns
about the groundwater.
31. If we were to lose 50% of our groundwater, we would
have cut to cattle numbers by 50% and therefore our
business would be unviable. This is our major concern as
we do not know what the impact on the business will be.
32. It is hard to understand how a line on a map can
determine those who will be affected by drawdown and
those who will not. Our property has fallen just outside the
line of predicted impact in the EIS documents, but only by a
margin.
33. Although we have not been approached and asked to
sign a make good agreement, we are concerned that make
good agreements will not be honoured.
34. In my view, I cannot see how the company can make
good the water because once the bore is gone it is gone.
We have already seen the repercussions of a company not
honouring a make good agreement in the Chinchilla district
and a farmer committing suicide. We believe that there is
no guarantee that we will find underground water, and as
such, we have no confidence in make good agreements. I
do not believe NAC will accept responsibility for water
drawdown if it is not in the designated area of impact. It
would be very difficult to prove the mine was the cause of
drawdown of water and would end in a costly court battle
which would still not replace the water, and possibly
bankrupt us as well. I think NAC rely on the fact that no
farmer can afford to take them to court.
35. Bores in the area are all low production bores, with very
little available water in the area. If a new bore needs to be
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40

We refer to row 2.1 above.

27 - 31

We refer to paragraphs 16 to 19 of the Denney Third Affidavit in relation to the
proximity of Mr Cook's properties to the Project. As is stated at paragraph 17 of the
Denney Third Affidavit, although Mr Cook's residential property is approximately 8
kilometres from the Project, Mr Cook's remaining properties are approximately 25-30
kilometres from the Project, should the Stage 3 expansion be approved.

put down it is likely they will have to go down as deep as
200-300 meters and this will significantly increase the cost
of maintenance.
36. If we need water it means we need it today as we have
cattle; some of the dairy farms need water 3 times a day.

2.2

As we are self-sufficient, we are completely reliant on our
access to bore water. Our business was severely impacted
by the drought in 1991, 1992, and 1993. Because of the
dry we were unable to grow feed and had to buy in all feed
for our dairy cows and replacement heifers for most of the
three year period. However at no time in this drought did
our bores fail. If the bores had failed we would have had to
close down the dairy as feed can be bought in, but to cart
water for dairy cattle for an extended time is impossible.

3.

JOHN COOK

3.1

27. We are 100% reliant on the groundwater from ours
bores for irrigation and stock purposes. Bores are not in a
metered area and figures are not available.
28. We have eight bores across the three properties. Two
of these bores are for irrigation purposes and the other six
are for stock and domestic purposes. Four or five of these
are registered bores and the other bores are older,
historical bores. All of the aquifers are found in basalt, but
their depth and the depth of the bores vary.

We also refer to row 1.1 above in relation to the make good arrangements proposed
by NAC and the modelling and to row 2.1 in relation to the proposed impacts
expected for the Revised Expansion Project.

Holibook bores
Reg no 37874 depth 52.1 meters (irrigation)
Reg no 19769 depth 36.6 meters (stock & domestic)
Reg no 147016 depth 73 meters (stock & domestic)
Reg no 34847 depth 27.4 meters (irrigation)
YakkaMunga
There are two stock and domestic bores on this property.
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14

We refer to row 2.1 above.

No Bore Card Reports have been obtained for them. The
depth is not known.
Erin Grove
There are two stock and domestic bores on this property.
One is approximately 50 meters deep, this is known from
when a contractor carried out maintenance. No details are
held on the other bore.
29. Four or five of these are registered bores and the other
bores are older, historical bores. Refer to previous point no
28.
30. We are extremely concerned about the uncertainty
around possible drawdown in the future. We do not know
whether the New Acland Mine Stage 3 will have an effect
on our properties yet. If there was a drawdown on
groundwater, we would be faced with the possibility of not
being able to irrigate our crops or water our stock. We are
aware of bores already failing in the Acland area and the
flow of other bores being affected. From discussions with
locals I believe bores have gone dry however the
information is now subject to confidentially agreements and
not being disclosed.
31. We believe that the groundwater modelling has been
inadequate. I don't have confidence in modelling based on
the presumed state of the aquifers and the integrity of those
aquifers. For example, to my knowledge, there is no way of
knowing whether there are failures in the walls of the
aquifers. This belief is based on many years of talking to
experienced drillers who have found that drilling can cause
loss of water from aquifers due to unexpected faults.

4.

TANYA PLANT

4.1

We have also invested significantly in our water supply.
Being able to reliably and rapidly deliver high quality stock
water to up to 900 head or more in a single mob is a big

Further, we specifically refer to paragraph 32 of the Denney Third Affidavit in relation
to offer made by NAC to bring forward the baseline assessments at the properties of
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responsibility. In summer this can be particularly critical
and cattle not being able to get a drink for even a few hours
would be a major problem, not just in terms of productivity
but potentially also animal welfare. Our ground water is
critical for our stock water. We also highly value it for other
uses such as irrigation.

5.

SID PLANT

5.1

31. Groundwater is very important to our business.
Although we have a number of dams and 2 ephemeral
creeks flowing through our place, surface water is limited
and unreliable. The creeks often only flow for a week a
year (and sometimes not at all) and, although the flows
can sometimes be quite large, all but the largest water
holes usually fairly quickly dry up. They don't provide
water security because when you most need water
(such as if one dam dries up) they are all dry. Hence, we
are very heavily reliant on our groundwater for stock and
domestic purposes as well as having a modest irrigation
licence.

DI and AD Response

As is stated in paragraph 46(e) of the Denney Second Affidavit and paragraph 32 of
the Denney Third Affidavit, the offer to bring forward the baseline assessments at the
properties of the Plant families has been delayed at the request of the Plant families
due to these Land Court proceedings. Exhibit "BD10" to the Denney Second
Affidavit is a copy of email correspondence between NAC and Sid Plant confirming
the deferral of discussions in relation to the bores on the properties of the Plant
family.

31 - 43

DI states that the most recent assessment of landholder bores likely to be impacted
from the Stage 3 Project is detailed in the “New Acland Stage 3 Project Bore
Baseline Assessment Program (December 2015), prepared by SLR Consulting
Australia Pty Ltd (being exhibit "BD9" to the Denney Second Affidavit, referred to
below). Further, DI refers to row 2.1 above in relation to the proposed impacts
expected for the Revised Expansion Project.
AD refers to row 1.1 above in relation to the modelling used for the Revised
Expansion Project.
We also refer to paragraphs 46(d) to 46(e), 47 to 50 and 179 of the Denney Second
Affidavit and paragraphs 28 to 33 of the Denney Third Affidavit in relation to:

32. On our property we have numerous bores and since
moving here we have put down or redrilled several.
33. We have invested considerably in our water supply
system. We developed an integrated supply system 10
to 15 years ago and have invested more in it since.
34. On our property, we have over 40 paddocks for
cattle and to best manage our pasture we often have our
cattle in just I mob. This means that each paddock must
have adequate water to so that mobs of 900 head of
cattle or more can get a drink quickly so that none of the

•

the make good arrangements proposed by NAC; and

•

the Bore Baseline Assessment Program (being exhibit "BD9" to the
Denney Second Affidavit) which is being progressed by NAC including
the undertaking of baseline assessments of bores that may be
potentially impacted by the mining activities. This program will
provide further important baseline data information in relation to
groundwater users surrounding the Revised Expansion Project.

Further, as is stated in paragraph 46(e) of the Denney Second Affidavit and
paragraph 32 of the Denney Third Affidavit, the offer to bring forward the baseline
assessments at the properties of the Plant families has been delayed at the request
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35. Being able to reliably and rapidly deliver high quality
stock water to up to 900 head of cattle is a big
responsibility. In the summer this can be particularly
critical and cattle not being able to get a drink for even a
few hours can be a major problem, not just in terms of
productivity but also because of animal welfare issues.
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of the Plant families due to these Land Court proceedings. Exhibit "BD10" to the
Denney Second Affidavit is a copy of email correspondence between NAC and Sid
Plant confirming the deferral of discussions in relation to the bores on the properties
of the Plant family.

36. New Acland Coal did some monitoring on one of our
bores fairly early in their operations and then stopped.
37. We are very concerned about the risk of stage 3
impacting on our ground water.
38. In light of our concerns about the water impacts
regarding stage 3, I arranged for us to meet with New
Hope about our water concerns. Despite our difficulties
with New Hope I resolved to try to negotiate with them in
good faith. Together with Merilyn, Tanya and Steve, I
met with General Manager for NAC, Mr Jim Randall and
NAC employee (Mr David Genn) and water expert
(Derwin) he brought to our place on 28 May 2015. At this
meeting we raised our concerns and asked what impact
they thought the mine would have on our place and were
told that they didn't know but the water modelling expert
present said that it would be easy for him to get that
information from the model and get back to us. We
specifically sought further information about the water
monitoring they proposed. This information has not yet
been provided. One of the outcomes of this meeting was
that Mr Randall agreed to provide us the plan of what
monitoring they proposed, timelines and what they
planned to measure and details of what would happen
on the ground within 3 weeks of that meeting. I have
since phoned seeking this information but it has not yet
been provided. At this meeting Mr Randall also
committed to get back to us promptly about a particular
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blast that seemed to impact on Merilyn just before she
got shingles. He said that they were all videoed and
monitored and he could check whether it was one that
produced fume. We have not heard back about this. At
this meeting he also said that he would check promptly
to answer our query about the drilling that seemed to be
taking place in the creek just south of the road between
Acland and Greenwood Hill. This also hasn't happened.
At this meeting we also discussed 'make good
agreements', something that NAC seemed supportive of
progressing, although there has been no firm offer of a
way to 'make good'. We asked whether they had any
sort of template for make good agreements that might
form a starting point but were told no.
39. Despite not receiving the information we expected
from New Hope before any monitoring would take place,
in and around late November 2015 we suddenly had
multiple calls from Mr Randall, as well as his PA and
NAC Environmental Manager Torn Sheppard and NAC
community engagement officer Naomi Tonsheck all
seeking arrange to conduct bore testing and other water
monitoring on our place within the next few days. I
phoned and arranged a time to speak with Mr Randall
on 30th November, and during this phone call on the
30th I explained that although I was still interested in
progressing water issues given my concerns about
water impacts now was not a good time due to the
workload of the court case but that it would be
appropriate for him to follow up with my son in law
Steven in order to make some progress in the
meanwhile.
40. Part of the value of our property is that it has always
had very reliable quality groundwater. If water supply
became inadequate this would be disastrous. Even if the
supply in some bores or aquifers became inadequate
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this would be a big problem. It would devalue our place,
add significant risk to our business and there would be
significant cost involved in changing water infrastructure
(tens or even hundreds of thousands of dollars perhaps).
Such infrastructure changes would also take time and a
lot of work.
41. Stage 3 has resulted in significant uncertainty
surrounding the security of our water. This has caused a
lot of stress and concern, not just to us but also amongst
many people I have spoken with.
42. I do not trust the mine's modelling of water impacts
and fear that the impacts may be even worse than
predicted. This could easily be the case if the
assumptions inputted into the model are not all accurate
such as the assumption that there are fault lines
surrounding the mine on many sides that will be
impermeable and therefore protect people from worse
water impacts.
43. Although perhaps a 'make good agreement' might
offer more protection than no agreement at all, even if I
did have what I thought was the best possible make
good agreement I still would not be confident of our
water security being safe from adverse impacts form the
mine. There are serious questions about whether lost
water can really be 'made good' in perpetuity. I also
have grave concerns about the feasibility and cost of
enforcing a 'make good agreement' and whether a
mining company would really continue to honour any
'make good' agreements once the mining is over. What
would happen after the mining company left the district
or wound up? We need the water well beyond the 12
years the mine proposes to operate stage 3 yet the
modelling in the EIS indicates that adverse impacts will
continue for at least hundreds of years after the mining
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82

We refer to row 2.1 above.

25 - 27

As indicated in Row 66 of Annexure C to this statement (being item 3.35 of the JER)
and row 68 of Annexure C to this statement (being item 3.37 of the JER), DI
considers the impact assessment that has been undertaken is conservative and that
impacts are manageable through the conditions specified in the CG's Report and
Draft EA.

has ceased.

5.2

The proposal compromises the choices and the
resources that will remain for the young generations. If
stage 3 is approved, it will destroy a significant amount
of the best farming land in Australia and drain the
aquifers for many hundreds of years ahead, making the
water not available for other purposes such as drinking
or agriculture. Any benefit of the project is just in the
short term. To approve it would be a very selfish act by
this generation of decision-makers and to the detriment
of future generations.

6.

STEVEN WARD

6.1

25. I am concerned that if the project proceeds,
drawdown of groundwater levels will exacerbate the
existing unacceptable impact on other water users and
environmental values. I am also concerned that it will
adversely affect social values and regional economics
due to resulting impacts on agriculture.
26. I have concerns that the groundwater assessments
undertaken for the project were inadequate to
appropriately determine the extent of those impacts. For
example, the groundwater model does not incorporate
pre-mining data. Ideally, pre-mining data would be
incorporated into the calibration of the model since it
represents the true 'baseline' for the site.
27. I am concerned that the adverse environmental and
related impacts to groundwater are contrary to the public
interest, demonstrate an appropriate use of the land as

1

Further, as outlined in row 64 of Annexure C to this statement (being item 3.34 of the
JER), DI considers the data collected to date are a reasonable starting point as a
baseline, and that the conditions imposed by the CG's Report and the Draft EA allow
for adequate baseline data collection and impact assessment to be conducted.
Further, AD considers that the groundwater model does contain pre-mining data and
a steady state model was undertaken to compare to that data. This data may not be
extensive, but what was available at the time (pre 2002) has been included.
Furthermore, the model has included water level data since mining began in a
transient calibration period where it also incorporated estimated mine inflows.
The ‘best fit’ steady state model budget and scatter diagram of predicted and
observed water levels are provided in the AEIS (Appendix F, Figure 5-3)1. Further to

Document ID: EHP.0103, p 46.
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this, the pre-mining water level data used in the model is presented in Table 5.2 of
Appendix F of the AEIS2 under the column title “Steady State Water Level (m AHD)”
for the bores where data is available. From this list the exact bores used in the
calibration can be obtained.
The bore hydrographs provided in Appendix A.1 of Appendix F of the AEIS3 provides
the historical transient water level data that has been used in the calibration.
The criteria for calibration also involves assessment of the predicted mine inflows
against site pit inflow estimates for 2011 and 2012 which are around 350 m3/day.
The assertion that the model has not utilised historical data is therefore incorrect.
AD also refers to his comments in row 1.1 in relation to the modelling.
We also refer to paragraph 46(b) of the Denney Second Affidavit which refers to
NAC's process of expanding its groundwater monitoring network to improve impact
identification and data collection for future updates of the groundwater model as is
required by the CG's conditions and Draft EA conditions.
We also refer to paragraph 46(d) of the Denney Second Affidavit and 29 of the
Denney Third Affidavit in relation to the Bore Baseline Assessment Program which is
being progressed by NAC including the undertaking of baseline assessments of
bores that may be potentially impacted by the mining activities. This program will
provide further important baseline data information in relation to groundwater users
surrounding the Revised Expansion Project.
Further, as is stated in paragraph 46(e) of the Denney Second Affidavit and
paragraph 32 of the Denney Third Affidavit, the offer to bring forward the baseline
assessments at the properties of the Plant families (which includes Steven Ward,
who is Tanya Plant's husband) has been delayed at the request of the Plant families
due to these Land Court proceedings. Exhibit "BD10" to the Denney Second
Affidavit is a copy of email correspondence between NAC and Sid Plant confirming
the deferral of discussions in relation to the bores on the properties of the Plant

2

Document ID: EHP.0103,pp 37-44.

3

Document ID: EHP.0103, pp 107-132.

180

No.

Objectors' issues to be addressed

Paragraph
reference

DI and AD Response
family.

7.

AILEEN HARRISON

7.1

96. I am concerned that an expansion of stage 3 will
almost certainly result in bores going dry.

96 - 98

We refer to rows 1.1 and 2.1 above.

115 - 116

The 47m drawdown is immediately adjacent to the mine, on NAC land, and is not
representative of the overall drawdown.

21 - 38

We refer to rows 1.1 and 2.1 above.

97. I am also aware that the EIS says that there will be
effects on farmers underground water.
98. From my direct knowledge from being a farmer for all
of my life I know that you cannot have farms without
water.
7.2

115. The EIS indicates a drop of up to 47metres in the
level of underground aquifers.
116. I am concerned that whatever the level of
rehabilitation, the loss of groundwater will make any
agriculture unviable

8.

SIMON WIECK

8.1

21. We are 100% reliant on the groundwater for all stock
and domestic purposes, and ensuring our business is
viable on all three properties.
22. At Oasis, we have three bores that we use.
23. Exhibited to this affidavit and marked "SW-2" is a
true and correct copy of our drilling log for bores and
photograph of a map marked with the location of the
three bores.
24. Two bores that take water from the alluvial were
developed in the 1990s. The stock and domestic bore
was last developed in the 1980s.
25. The primary bore is close to the house, and we use
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this for domestic purposes.
26. The other two registered bores using the alluvial
aquifer for irrigation purposes are located at the
southern edge of the property.
27. The primary bore we use for stock and domestic
purposes goes down to 98m. The bore hits a coal seam
between 20-21m down. It also goes through clay, shale,
sandstone, cracked sandstone and coarse sandstone.
28. The primary bore water bore when last developed
took in three more water beds. The six historical
amounts from the logs are:
24m = .479L/sec
30m = .82L/sec
46m = 1.08L/sec
67m = .58L/sec
80m = .88L/sec
98m = 3.15L/sec
29. Our primary bore is doing a good job to service our
current water usage between 500-700 gallons/day. This
is for both domestic and stock use.
30. Our two registered bores that are not in use currently
have a license to take from the Cains Creek alluvium.
31. Exhibited to this affidavit and marked "SW-3" is a
true and correct copy of our water license for Oasis.
32. Station Creek on our southern boundary and Spring
Creek further south of "Oasis" become Cains Creek at
Brymaroo.
33. The Cains Creek alluvial aquifer is also dependent
on recharge from Spring Creek.
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52

We refer to rows 1.1 and 2.1 above.

28 - 72

We refer to paragraph 32 and rows 7.7, 7.11, 7.12 and 7.13 of exhibit "BD34" of the
Denney Third Affidavit.

34. The last time we pumped out of this alluvial was in
December 2007. In 207 we had to replace one bore and
a motor failed in the same year.
35. From my understanding from the information
contained in the EIS modelling, there is a predicted
drawdown of 1-2m at Oasis for the Marburg Sandstone
aquifer.
36. If there were to be a drawdown of 1-2m on our
groundwater as predicted, our loss would be discernible
due to the small amounts of water already being
produced by our primary domestic bore.
37. However, I am concerned that this modelling is
inaccurate. The data they used to draw levels of
predicted drawdowns become more and more
generalised as you go further away from the epicentre of
the pits.
38. If the drawdown is different than predicted,
depending on the level, it could be catastrophic. It would
mean a complete change for us. We would have to find
an alternative source swiftly, the cost and effort involved
in finding water is a big task.
8.2

With the uncertainty surrounding the groundwater
drawdown modelling ln the EIS and the tenability of
make good agreements, if loss of groundwater is
experienced it will be a long drawn out affair to achieve a
satisfactory outcome with the company. This will cause
further stress and heartache to myself, my family and
our business.

9.

DAVID VONHOFF

9.1

28. We are 100% reliant on groundwater 90% of the
time. If we did not have access to bore water, our farm
and business could not exist.
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29. While we have a creek running through our farm and
this creek is dry 95% of the time.
30. There are 8 bores on our property. Three are
registered as irrigation bores. The remainder are used
for domestic water.
31. Exhibited to this affidavit and marked "DAV-2J:lis a
true and correct copy of the drilling bore Jogs.
32. Our property has two dams used solely for irrigation.
33. One registered bore has a depth of60 feet (18.3m)
and a flow rate of 4000 gallons/hr. This is out
northernmost bore and is in the alluvial aquifer.
34. A second registered bore has a depth of200 feet
(61m) and a flow rate of 3000 gallons/hr. This bore is our
middle irrigation bore and is in the Walloon coal
measures.
35. The third registered bore was dug to 142 feet
(43111) and backfilled to 60 feet (18.3m) and has a flow
rate of 7000 gallons/hr. This bore is used for irrigation
and is the basalt aquifer. This bore is called Gavins
irrigation bore.
36. Exhibited to this affidavit and marked "DAV -3" are
true and correct copies of photographs of our bores and
their surroundings.
37. For the unregistered bores there is no historical data
and as such, it is our belief that New Acland Coal (NAC)
would not have access to a significant portion of' data for
modelling.
38. About 12 months ago, a man from DNRM came to
our property with a GPS and asked to record all of the
licenced irrigation bores. We gave this man a description
of some of our bores; but we did not give any of our
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drilling bore data.
39. The current level of the water table in the Basalt
aquifer is estimated at 5m from the surface.
40. The water level in our bores does vary a little,
however this is more evident in the Basalt bore.
41 . The water table is currently at its lowest that we
have ever experienced it. During wet periods, the water
level has risen closer to the surface. For example during
a wet period in 2011 Gavins irrigation bore was 1 m from
the surface. During the same period, our sight inspection
bore located only 200m away and at a slightly lower
elevation, had a water level at the surface.
42. There used to be a salt spring about 200m away
from our basalt irrigation bore. The salt springs used to
be on the southern side of the paddock at the next
paddock to the north.
43. With land management; care and tree planting, we
have helped lower the water table. The salt springs are
no longer there. We were surprised to find good quality
water and are now growing good Pasture in these areas.
44. We have seen in the modelling that there is a
prediction of a 1 m drawdown in the basalt bore. I am
sceptical of this prediction. If this prediction is accurate
then there may not be an issue but if there is more than
a 1m drawdown then we are worried that we will be
badly affected.
45. We grow Lucerne as a grazing plant for our dairy
cows. Lucerne is a legume that has very long tap root
that can grow as deep as 7 - 8 metres. We grow this
without rain because the roots are in the groundwater. In
the 2011 flood year the water tables rose up to surface.
We are very concerned that if the predictions are wrong
and the drawdown us more than they predict, then we
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won't be able to grow the Lucerne.
46. Lucerne is a lifesaver crop for us during years of
drought. When we have excess Lucerne we mow it for
hay. Most drought years we get one week's worth of
grazing from every month of Lucerne. In drought times,
we can get one third of cultivation cropping, one third of
pasture rotation cropping, and one third of plain grass
pasture.
47. There is 60 foot (18.3m) of pumping pipe column
(equipment down the bore to pump water out) in the
basalt. If the water level in the basalt were to decline we
are unsure of the critical depth below which our bore
would no longer pump water.
48. At present as far as we are aware, we have not yet
experienced any impacts from the New Acland Mine on
the quality or impact of groundwater.
49. We are concerned about Stage 3 because it is a
deeper mine and is closer to us and in Basalt country.
50. In our experience, the quality and availability of
groundwater that we have access to, is dependent on
other facts such as rainfall recharge. In the dams, it
depends on seasons. Our irrigation dams would have
been filled three times over in 2011. Over the last few
years this dam has had hardly any flow into it. It
currently only has about a foot or two of water in the
bottom of the dam. In my experience, I believe that the
creek recharges the alluvial but it does not take long for
the waterholes to dry up.
51. I believe from my experience that there is some
natural recharge in the landscape during wet events.
Even with vegetation management on average there is
not a substantial recharge; some years there is and
other years there is not.
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52. We have not noticed a difference in the quality of the
water. Around 2 weeks ago, the levels of salt in the
water were measured by a man from NAC, called
Derwin Lyons. Derwin tested the domestic bore and
sampled the water from the church bore but only by just
turning on the tap. I think Derwin took samples from all
of the bores. In one bore, Derwin used a generator and
a pump to take the sample.
53. I was told the results still showed good quality water
and that we would be given a copy of the report. To
date, we have not been given a copy of that report.
54. To date, we have not given any drilling logs to NAC.
55. We are extremely concerned that the development
of Acland Mine Stage 3.
56. We are very concerned that NAC has not adequately
assessed the impacts that any drawdown will have on
geology structures of the top 100 metres of soil where
our bores lie.
57. We are extremely concerned that NAC has
misidentified. and failed to accurately identify bores on
our property. We believe that NAC does not have
appropriate data and drilling logs to generate accurate
measurements through modelling.
58. Exhibited to this affidavit and marked "DA V-4" is a
true and correct copy of a map (Figure 2-1-.Predicted
Drawdown in the Tertiary Basalt 2030 (End of Mining))
of DNRM Registered Bores that we have marked With
corrections.
59. In the diagram there are three Tertiary Basalt bores
marked on our property that do not exist. We do have
two alluvium bores in this area one is called Cullens
Windmill and the other, Timms Irrigation Bore. We do
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have a basalt bore that is not marked and this is outside
of the Tertiary Basalt area. marked on their map (see
Exhibit DA V-4). In the south western corner of our
property we do have tertiary basalt and it is not marked
as tertiary basalt, but instead it appears as wallon coal
measures. There is also a bore marked through the
tertiary basalt on the map just through our southern
boundary that does not exist. Our irrigation bore does
not appear (Gavins bore) on the map. Cain Creek flows
across alluvium floodplain. To the northeast of Cain
Creek. this is all alluvium floodplain, however it appears
as Tertiary Basalt on the diagram (see Exhibit DA V-4).
We have pointed this out to both Naomie Tonscheck and
Helen Braithwaite (from NAC) during meetings with
them.
60. Exhibited to this affidavit and marked "DA V-5'' are
true and correct copies of photos of the view from
Gavins hill (located near Gavlns bore).
61. We are extremely concerned and sceptical about the
methodology, thoroughness, relevance and accuracy of
the modelling employed by NAC in testing the ground
water in the region.
62. We were invited to a meeting with Helen Braithwaite
an employee of NAC on 23rd July 2015. Derwin was
also present at this meeting. At this meeting Helen
presented us with a diagram that showed a crosssection of underground material showing different
layering.
63. Exhibited to this affidavit and marked "DAV-6" is a
true and correct copy of the diagram we were presented
with at this meeting showing a basic diagram. and
depicting the geology in the area. My area of concern is
the geology above the red line that I have marked on the
diagram.
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64. There was no scale provided on the map.
65. All of our bores are within less than 100m from the
surface of the ground. This map (Exhibit DVA-6) did not
show any accurate details from the surface to 100m.
66. We have not been presented with any other
information relating to depths in the range of our bores.
67. NAC have told us that they have information relating
to depths of our bores but we have not been provided
with this data. I believe that NAC may only have data on
two of our bores regarding the logging details but not on
our other bores. This data has only been obtained in the
last 2 weeks.
68. We are very concerned that NAC does not have
information relating to the geological structures at depths
near 100 m, as this is the depth of our bore and would
be critical regarding the impacts from the Stage 3
expansion.
69. In the NAC modelling, we have seen that the
predicted drawdown on our property is 1m. NAC
presented us with a map (Exhibit DAV - 4) that showed
that our basalt bore would have a predicted lm
drawdown.
70. We have seen the NAC mapping of the underground
basalt but we do not believe it is accurate. The reason
for this belief relates to the map of Cain Creek· (see
Exhibit DAV-4). This map shows that Cain Creek is
running over tertiary basalt, when in fact it is alluvium
that Cain Creek runs over. Alluvium is alluvium and
should not be mapped as tertiary basalt.
71. If the drawdown is 1 m, that would be concerning as
we are uncertain what affect 1 m would have but may
not be much of an issue. If the drawdown is more than
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27 - 47

We refer to row 2.1 above.

1m it would be of serious concern. If the drawdown is 3 10 m the further drop from our pumping drawdown, it
could create a really serious issue. If the drawdown is
beyond a metre it would be a huge concern.
72. Over the last couple of years, the water in our
irrigation dam has been very limited there for relying on
the basalt bore water. We source 10% of our feed from.
our crop that is reliant on this irrigation. We have
$150,000 worth of irrigation equipment. If drawdown
happens on the bore and we also get a wet season then
we can use our irrigation equipment in overland dam
storage. The irrigation bore is an asset that we can use
in drought times. Without this bore, our business would
be severely impacted.
10.

MAX SCHOLEFIELD

10.1

27. On our property two bores were sunk in 2002 after
we purchased it, however, only one of these bores has
been successful. Our working bore has a Registered No.
144746. Please refer to Exhibit MS-I for bore location.

Further, DI makes the following specific comments:
1. Paragraph 34 (page 5) states the property includes a “very thick basalt hill”,
where drilling within and through the basalt (up to 122 m depth) for water
was not successful with only limited supplies of groundwater intersected
either at the base or below the basalt. The registered bore (144746) from
which Max Schofield identifies as being the property’s sole water supply bore
is reportedly located at the edge of the basalt “shelf” that is 10 m thick. This
concurs with the drillers borelog for this bore (MS-5) which refers to basalt
being intersected between 5 m and 16 m, and the geology mapping for
basalt in Figure 6-23 (Basalt Predicted Drawdown – 2030, Appendix F of the
AEIS 2014)4 which shows this bore is the located near the western edge of
basalt in this area. The drillers borelog states water was intersected (struck)
at 16 m (i.e. base of basalt), and rose to a standing (or stabilised) water level
of 8.5 m below ground level. The bore yield (supply) was stated as 1,000

28. About 5 years ago, another bore was sunk but this
was not successful and we have been unable to obtain
any other water supplies.
29. The bore providing water is registered (#144746)
and the coordinates are: 27°15'05.2"S 151°36'42.l"E.
This bore was not included in the EIS. New Acland Coal
(NAC) did not seek out information from us about our
bore, and it was only after writing to them on a number
of occasions about our concerns and complaints that the
company came to our property to discuss the bore.
30. Exhibited to this affidavit and marked "MS-4 is a true
4

Document ID: EHP.0103, p 80.
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and correct copy of a map marked with where our
registered bore is approximately located.

gallons per hour (4,540 L/hour) and the salinity level was 1,700 (mg/L?)
indicating the water quality to be brackish to slightly saline. This detail
indicates the bore is located at the very edge of the basalt flow where there
is only 7.5 m of saturated thickness within the basalt aquifer when it was
drilled in July 2002. On this basis this bore’s capacity to provide a
groundwater supply would be marginal, and its reliability in the long term
subject to maintaining a pumping rate that would not exceed its recharge
potential. Mr Schofield has correctly stated that the groundwater is recharged
and is reliant on rainfall (paragraph 37, page 5).

31. Due to our concerns, we have now given NAC
permission to monitor our bore.
32. We are 100% reliant on our bore as it is our only
water supply; we do not have a dam as the country is
porous (fractured basalt) and will not hold water. The
depth of this bore is 22 m, however the last 4 metres of
this is heavy clay.

2. Mr Schofield’s statement in paragraph 40 that any loss of static head by 2 m
will be critical is warranted, given the minimal saturated thickness of the
basalt aquifer in this area. However, Mr Schofield states the static water level
is only 3 m above the clay, indicating a 4.5 m decline in the basalt aquifer
water since it was drilled in 2002. This is inconsistent with paragraph 36
(page 5) of Mr Schofield’s statement which states that the “depth to water
has been consistent over time since the bore was placed in 2002” and even
during the drought period to 2010, and rose 0.5 m following the floods in
2011. The pumping rate for this bore is stated to be 600 gallons per hour
(which should be 2,724 L/hour, and not 2,271 L/hour as stated). This is half
to a third less than the pumping rate stated when the bore was drilled.

33. Exhibited to this affidavit and marked "MS-5" is a
true and correct copy of our drilling log for the bore.
34. On our property there is a very thick basalt hill. My
bore is at the very edge of the lower end of the basalt,
and at this point the basalt is at a shelf of 10 m (refer to
bore log in Exhibit MS-5). The other bore holes that were
drilled were in 122 m worth of basalt. The bores went
through the basalt, however there was limited water
underneath this shelf and it was not worth casing and
pumping and it was classified as a failure.

3. The above differences in the basalt water level and pumping rates would
suggest the bore has been impacted by pumping at a rate that exceeds the
recharge potential for this bore. That is the basalt aquifer groundwater
intersected in this bore is associated with discrete fracture network that is
hydraulically isolated from the basalt located further to the south and east.
Evidence for this would be the fact that the other deeper bores drilled on the
property either did not intersect groundwater or intersected a lessor
groundwater potential. In addition to this, the clay layer intersected at the
base of the basalt will most likely provide a low permeability barrier
separating the basalt from the underlying Walloon Coal Measures.

35. The casing for our working bore is full length (22 m)
the casing is slotted at the depth of 12-16 m, this is the
depth of the water table. It is this area that is of
significant importance to us as this is the section of the
bore that the water comes in.
36. The depth of water has been consistent over time
since the bore was placed in 2002. It was even
consistent during the drought of 1990 and 2010. It was
consistent until the floods in Toowoomba in 2011, and
this was when the water table was recharged. However
at that time the water level in the bore only increased by
approximately 0.5 m, but we are now able to pump the
bore at a full capacity of the pump 600 gallons/hour
(2271 L/hour) for much longer periods.

4. Based on this evidence, it is considered unlikely the groundwater intersected
in registered bore 144746 will be hydraulically connected to either basalt or
coal seams proposed to be mined as part of the Stage 3 Expansion. In
saying this, should it be confirmed that further drawdown of groundwater
levels in registered bore 144746 is in response to mining, then a make good
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agreement between Mr Schofield and New Acland Coal will provide
compensation for this loss in groundwater supply.

37. The water in the bore is dependent on rainfall
recharge, and when there is a large amount of rain we
notice a slight decrease in salinity (dropping to 650ppm).
Our average Total Dissolved Salt level is 780 ppm.
Although this water is not potable it is filtered for use in
the house. The water is suitable for livestock and
irrigation.
38. Exhibited to this affidavit and marked "MS-6" is a
true and correct copy of a Nutrient Advantage Interpretation Water Test Report dated 23 October 2002
(Consumption: Cattle).
39. I have seen some impact by drought due to our
reliance on the water recharge. During the worst of the
drought years our bore would only sustain pumping a
flow of approximately 2 garden taps. Should we ask the
bore for more water than the bore could pump, it would
simply suck air. However, we considered ourselves very
fortunate because many other places in Queensland had
no water at all.
40. New Acland Coal (NAC) have predicted that our
bore will drop by 2 m. If this drop was to occur we would
not be able to obtain the supply of water we need for our
property and business due to a substantial reduction in
our supply. I believe that any loss of static head will
impact as the water is only 3 m above the clay.
Therefore any loss of water above the clay will be
critical, and a loss of 2 m will be disastrous.
41. On the return value per hectare of our business, the
effect of the predicted drawdown will cause a decrease
from a healthy return, to $0 per hectare. The property
will be unsellable.
42. The change in the quality and quantity of
groundwater has affected the community substantially.
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43. Additional to our business concerns, we are also
worried of the impact on our 1.5 acre garden that is
dependent upon this water.
44. Exhibited to this affidavit and marked "MS-7" is a
true and correct photo of our home with surrounding
gardens.
45. I am concerned that the make good agreements in
the coal seam gas have a backing of the Water Act,
whilst a make good agreement made for coal mining
does not have any such protection. I believe this is a big
problem as Make Good Agreements being offered by
NAC in no way resemble Make Good Agreements
offered to Coal Seam Gas affected landholders.
46. As a landholder likely to have my only water supply
damaged by this Stage 3 of the NAC mine I wish to point
out to the court that there are no 'Make Good' provisions
under the Water Act for landholders adversely affected
by a coal mine. 'Make good' protection is however given
to people affected by Coal Seam gas mining. This is
unfair and inequitable.
47. There is already mooted changes to once again
remove landholders rights to go to the Land Court in
regards to water issues via legislation next year. "Make
good" is currently only offered to NAC affected
landholders out of the goodness of their heart, I have
taken a draft 'Make Good' agreement from NAC to a firm
of Lawyers (Shine Law) who are very familiar with 'Make
Good' agreements. They have indicated to me that the
'Make Good' offered by NAC no way resembles
agreements made in the Queensland Gas industry. The
agreement offered to my wife and I is almost punitive.
How can this situation be allowed by a reasonable
court?
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NOEL WIECK

11.1

36. We currently have use of seven bores, six of which
are equipped with windmills and do not pump great
volumes of water, which were all registered when
required. Registration is no longer required due to
legislative changes.
37. The intensive stock water bore and the two irrigation
bores are covered by Licence No 71247.
38. The details of our registered bores are exhibited to
this affidavit.
39. Exhibited to this affidavit is "Drill Logs for Lot 1 & 2"
marked NW-9A, which is a true and correct record of the
registered bores on Lot 1 & 2 of the property.
40. Exhibited to this affidavit is "Drill Logs for Lot 18,2
and 19" marked NW-9B, which is a true and correct
record of the registered bores on Lots 18, 2 and 19 of
the property.
41. Exhibited to this affidavit is "Drill Logs for Lot 24"
marked NW-9C, which is a true and correct record of the
registered bores on Lot 24 of the property.
42. Exhibited to this affidavit is "Drill Logs for Lot 25"
marked NW-9D, which is a true and correct record of the
registered bores on Lot 25 of the property.
43. Exhibited to this affidavit marked NW-9E, is a true
and correct copy of a list of bores in use on the
properties The Park and Chelmonte.
44. There is also another bore on the property, drilled in
1952 to a depth of 500 feet (152.4m) which is not
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36 - 71

We refer to row 2.1 above in relation to the predicted impacts and make good
arrangements proposed by NAC, and to row 10.1 above in relation to the
assessments in relation to the basalt aquifer.
In response to paragraph 66 of Mr Wieck, AD states there is no change to
evaporation rates for standing water between the EIS and AEIS. The change is
associated with areas where water table is below land surface and has been reduced
to reflect the non-linear reduction in ET with depth, with the greatest reduction being
just below land surface. In general the pan evaporation (1400 – 1500 mm /year) is
adjusted by a crop factor when investigating evapotranspiration from the water table.
In this instance Jacobs have used the evapotranspiration estimation from the
Penman Montieth equation. This is a recommended approach from the United
Nations Food and Agriculture Organisation and is described fully in their Irrigation
and Drainage paper (FAO 56). The estimates from this calculation are now provided
by the Bureau of Meteorology as a downloadable daily evaporation rate. The
equation uses the measured pan evaporation data, but also incorporates other
factors such as wind speed, air temperature, humidity and solar radiation.
5

The following extract is from the AEIS Chapter 5.2, Section 5.2.9.23 Issue 23

“Maximum ET Potential was initially estimated for the EIS model to be between
1400-1500 mm/yr from local meteorological data (BoM, 2011). However the latest
update for the AEIS uses the Australian Bureau of Meteorology estimate for Aerial
Actual Evapotranspiration (AAE), estimated to be between 600 to 700 mm/yr (BoM,
2011), which is assumed to be better reflection of actual ET for areas where water is
not ponded at surface. For modelling purposes, maximum ET was set to 650 mm/yr
for all non-void areas. The maximum ET potential rate of 1450 mm/yr was assigned
for all areas of voids, where water has the potential to be ponded at surface,
because it is based upon measured potential ET rates of water exposed at surface.”
Reference

Document ID: EHP.0093, pp 78-87
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associated pipes and water tank, and so was only used
for a short time. The bore is located at coordinates
27.263S 151.3654E.
45. Exhibited to this affidavit marked NW-10, is a true
and correct copy of the Department of Agriculture and
Stock, Dairy Research Laboratory water sample results
dated 17 February 1953.
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Allen, R.G., Pereira, L.S., Raes, D., and M. Smith Crop evapotranspiration Guidelines for computing crop water requirements - FAO Irrigation and drainage
paper 56, 1998
Further, we make further comments on specific paragraphs of Mr Wieck's affidavit
below.

46. Registered bore 71247 is the main bore used for
stock water and dairy use, and usually pumps 8000
gallons (35,000 L) of water in 4 to 5 hours. This bore
struggled to pump that volume of water in the 10 hour
off- peak period in 2007- 2008 during the period where
New Acland Mine (NAC) was pumping water from
Balgowan, groundwater owned by NAC.
47. In 2008, when NAC was drawing all of their water
from bores we experienced bore water failure. One of
our neighbours, Barry Heilig who was located two
properties to the south and had big issues during this
period too. His bore was in the Walloon coal measures.
During this time he could only pump on a Sunday when
NAC were not pumping water. Barry has since sold his
property to the mine and purchased a property further to
the west. He was one of the property owners who was
really going to be affected by the mine as he was in a 47
rn draw down zone. He knew he had no future. He has
since bought a property about 3krn west, which means
he could still be potentially getting affected as his new
property is in the basalt zone.
48. Some of our bores were identified and included in
the 2007 EIS, though I am fairly sure that none of these
are included in the modified Stage 3 EIS.
49. On the 26th and 27th October 2015, NAC were
doing their background checking on water. I let them
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have a look at the bores and logs that we had available.
Prior to this, they had not really been interested in the
bore data.
50. It was not until the modified Stage 3 came through
that I complained about groundwater. NAC did not really
want to know us until then. Stages 1 & 2 of the mine
were not really an issue for us, because it was a fair
distance away, so we were not really impacted by it to
any great extent.
51. There have been two meetings on our property
between me and my family and New Acland Coal. There
was a meeting on the 15 August 2014 with New Acland
Coal representatives Bryce Harriman, Andre Du Preez
and Helen Braithwaite. At this meeting they gave us a
'Make Good Agreement'. The landholder agreement
states that make good will be at the sole discretion
ofNAC. This agreement was not entered into as we do
not trust NAC to do the right thing.
52. The second meeting on 27 January 2015 with Ross
Bennet, Ben Muirhead and Derwin Lyons, where
groundwater flows were discussed at great length. At
this meeting we expressed our concern that we would
lose our groundwater if the mine went ahead. In
addition, on the 26 and 27 of October 2015 non-mine
personnel carne to do background monitoring of bore
levels .
53. There were some significant issues in 2007 when
NAC were going to put conveyor belts through our
property and wipe us out. This was due to the statement
by the Beattie government that the Tarong power station
would run out of coal by 2010. It was planned that a
conveyor belt would be located less than a hundred
metres from the dwellings on four adjoining properties.
This was an attempt to acquire further land for NAC and
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our business was put on hold for a stressful twelve
months awaiting the outcome.
54. We are almost totally (around 90%) reliant on the
use of groundwater bores. We only have one permanent
dam, which we only use for a small number of cattle.
The dam failed for the first time in 10 years in 2015
when it went dry for around 3 months. It is serviced by 1
kilometre of roadway and keeps topped up fairly well.
55. Most of the bores have windmills on them. Though
two irrigation bores (Registered Bore No. 877330 pumps
7600g/m and Registered Bore No. 877331 pumps 10000
g/m), and one intensive stock water bore (Registered
Bore No. 71247 pumps 30,000 L per night) have electric
pumps. We rely on the intensive stock water bore for
dairy, and it is close to home. No great volume is being
shifted from the bores with windmills.
56. The intensive stock water bore has a submersible
pump and is set to pump 4000L/hour. This bore only
runs in the night time until the tanks get filled and then is
shuts off. The intensive stock water bore is the primary
bore and is used every day. Two irrigation bores are
used intermittently depending on the climate. We do not
run the irrigation bores to any great extent; only for one
crop per season.
57. During November 2015, we have harvested 700
tonnes of grain, which we do not sell, but retain for
cattle.
58. On the 15th August 2014 we were contacted by NAC
who requested a meeting with us. This was the first
occasion that NAC have contacted us. We met with
three members of NAC, one of which was the project
manager for modified Stage 3. The discussion centred
on ground water and strategic cropping land. I informed
them that on 23rd March 2014, I observed an
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exploration rig drilling bores in the Manning Vale West
pit area near the water course adjacent to O'Shea's
Road. I drove onto the site and the drilling samples laid
out on the ground suggested a large amount of basalt
was present. I spoke to members of the drilling team
however they could not provide the information for
privacy reasons. On the 261h of March I came across
another exploration bore drilled precisely on a hub
where a large number of ground water streams merged.
On 28th March 2015, I phoned the geologist and he was
prepared to send me the drilling log however I never
received this. I requested this log again at another
meeting with NAC representatives and they agreed to do
so, however we did not receive the documents.
59. The geologist told me the reason for the exploration
holes dug near O'Shea's Road, more than a kilometre
down-stream from the mine starting point, was to
determine the extent of the basalt in the area to be
mined.
60. Several years ago when NAC was accessing all the
water they use for coal washing from bores in the
district, we experienced 2 bore failures on our property.
Another landholder to the south of our property (less
than a kilometre from proposed void of West Manning
Vale pit) also experienced bore failure. The following
year, after NAC commissioned their pipeline from
Toowoomba waste water facility, they were no longer
using water from bores and the bores on our property
were once again usable.
61. We believe that experience proved that considerable
transmission between the basalt aquifer occurs in this
region.
62. Our bores are in the Basalt aquifer and we are
extremely concerned about potential impacts the mine
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would have on groundwater aquifer in the basalt
landforms in our district. There is no coal under our
property aside from a little in the South East comer. All
the surrounding properties have coal; ours is unique in
this sense.
63. Our property was declared a freehold title in the late
1800's. The only restrictions on the title deed were the
mining of gold and silver. Therefore the groundwater is
the legal property of the landholder. The basalt water on
our property has been an integral part of the success of
our dairy business. NAC claim that they do not have to
pay royalties to the Government as the freehold property
deeds of the land they purchased in the vicinity of
Acland, state they own the coal. We therefore are going
to assert our constitutional rights by preventing New
Acland Coal from interfering with our business.
64. The depth of the standing water level in the basalt
varies. The main bore - the intensive stock water bore is 30 meters from the surface, and the bore is 100
meters deep. One of the irrigation bores on the flat is
only about 30 meters deep and its standing level could
be around 2 meters from the surface. It is an area where
the water table breaks the surface in wet seasons. We
call this area the swamp, which could include about 30
hectares of the area at the bottom of the property.
65. We have had some pretty erratic seasons. Between
March 1999 to August 2008 we had practically no
recharge. This was the worst season in my lifetime in
terms of drought and lack of water. There was a little
recharge in August 2008, but it was not until the "big
wet" in 2010 that it actually filled up. We had the issue in
2008 of the mine pumping off a neighbouring property to
wash coal; two bores (Registered Nos. 19410 and
83426) equipped with windmills failed at this time.
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66. The modelling does not make mention of the
evaporation rates or the amount of rainfall required to
provide aquifer recharge under predictions leading to a
hotter and more erratic rainfall scenario. Modelling under
the EIS suggests that for a given amount of rainfall, a
predictable amount will enter the recharge zone. Under
current drought conditions we would require a steady
rainfall event of 150 mm before it will penetrate below
the vegetation root zone. Until that moisture threshold is
reached many smaller rainfall events over time will make
no contribution to recharge. For instance, on my
property, the period of March 1999 to October 2008 did
not produce a rainfall event of sufficient volume to permit
any recharge to occur.
67. In my experience, if this situation were to be
replicated during mining of an area such as the Manning
Vale West pit, with the predicted dewatering rate
occurring, aquifer failure is a certain result. Out of pit
spoil placed on the basalt ridge above the pit will have a
detrimental impact on the recharge rates in our district.
68. I am not entirely certain of what would be the level at
which our bores would no longer pump water. The main
bore is 100 meters deep and it has the pump located
close to the bottom. We do not know what the drawdown
heads are at our volume of pumping. There needs to be
20 meters of standing water to sustain pumping due to
drawdown over the pumping period.
69. If the drawdown from NAC's operations is greater
than the 5 metre prediction in the EIS there is a chance
that our intensive stock water bore will become an
intermittent bore, which would be of no commercial use.
70. The EIS states that NAC would make good if
landholder's bores were to fail due to mining activity, our
valuable dairy farming business would be totally
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72

AD and DI state that this paragraph makes reference to a map created by Mr Noel
Wieck and exhibited as NW-11 in his affidavit. The map purports to indicate
groundwater flow paths within the basalt near the site. We find the diagram
interesting, but not correct due to the following aspects:

dependent on an external source of drinking water for
the 500 head of cattle we normally carry.
71. I have traced groundwater from the intensive stock
water bore for more than 3 km to the mine pit area. It
would act as a direct conduit from my property, it would
be like having a pipeline between the mine and the bore.
It would therefore be like pulling it from one end (at the
mine) and getting a direct impact at the other end (at my
property).
11.2

Exhibited to this affidavit marked NW-11, is a true and
correct copy of an overview of underground water flows
in the area.

1. While we don’t have these lines electronically to overlay on geological
maps, it appears that the lines in the southern half of diagram are in areas
with surface geology mapped as Walloon Coal Measures, while the line in
the north are in the basalt. This would means the connection lines travel
through these two different geologies which is unlikely given the presence
of low permeability sandstone, claystone, and weathered clayey layers
that will effectively behave as aquitards which restrict groundwater
movement.
2. Flow lines cross each other in a number of locations which would alter
the flow patterns if they existed.
3. Due to compartmentalisation in the basalt that results from discrete
fracture networks that are typically hydraulically isolated from other similar
occurrences in the basalt, it is unlikely the areas within the basalt are
interconnected, let alone connected to a separate and different geological
unit.
4. There is no supporting evidence or documentation to support the
locations of these lines on the map (i.e. similarities in water quality, water
chemistry, responses to pumping along the lines of hydraulic connection,
etc). Therefore the presentation of these lines must be considered a
guess at best.
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The picture does highlight the misconceptions held by many lay persons, that is that
groundwater travels in ‘streams’ below the ground. This is not the case.

11.3

Stage 1 and the area so far mined on Stage 2 are
located on land of the highest elevation. Groundwater in
that area is at depths in excess of eighty metres and is
not affected by mining. The latter areas of Stage 2 will
move onto land containing basalt aquifers with water
levels around twenty-five metres depth and therefore will
require pumping to keep the mine dewatered.

73

AD and DI state that the earliest groundwater level data for Stage 1 identifies the
water levels ranging between 17 m and 50 m. It is unclear where the comment
regarding groundwater levels were originally in excess of 80 m refers.
From the available geological mapping, the Stage 1 mining mined through some
basalt, however there is no evidence for any significant inflow and the working pit
was essentially dry. The comment that latter stages of Stage 2 will intersect basalt
aquifers is unclear, as Stage 2 has already intersected basalt associated with the
ridge line between Central and South Pits with no major inflows encountered from
the basalt in this area. If Mr Wieck is referring to Stage 3, then the impacts on
intersecting the basalt aquifer have been acknowledged and addressed in the AEIS
(see response to Paragraph 74 in row 11.4 below).
Inflow records available show the inflow has increased from around 0.4 ML/day in
2012 to 0.9 ML/day for the reporting year 2014-2015.

11.4

If the western pit on the modified Stage 3 plan were to
proceed, ground water will be intercepted at levels as
shallow as fifteen metres. This area is exactly the same
as the original stage 3. The EIS for that plan stated that
several mega litres per day would have to be pumped to
keep the pit dewatered.

74

DI states that the Manningvale West pit will intercept a small amount of basalt in the
northern section of the pit. As with the original EIS, the refined AEIS groundwater
modelling has conservatively estimated a volume of groundwater that would need to
be removed to maintain dry conditions in the pit during mining. The reported volume
is therefore that for all active mining areas at any one time of which the predicted
inflow for the Manning Vale West pit would be a portion of that volume. Similarly, the
volume of water that will discharge from the basalt aquifer will be a smaller portion of
the entire predicted inflow.

11.5

I attended a meeting on 7th February 2014 held by NAC
in the Acland hall to allow public comment on the EIS
where I spoke with the person responsible for the
groundwater section of the EIS, Mr Derwin Lyons. I
asked him whether he knew how deep the overburden
would be at the beginning of the proposed Manning Vale
West Pit and the depth of the pit. Mr Lyons told me that,

75

AD and DI state that the exploration drilling would have established the extent of
overburden across the site, so it is unlikely ‘no one knew’. The basalt is generally thin
around its extent, which then deepens into paleochannel areas. The basalt at the
northern end of the Manningvale West pit is also expected to be thin (less than 5 m
thick, Figure 4-4 - Modelled Formation Isopach, Appendix F of the AEIS)6 which will
most likely also be unsaturated.

6

Document ID: EHP.0103, p 21.
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no one knew. I have asked NAC how deep the basalt
overburden is in the area and it has not yet been
established.
11.6

I then asked how much of the anticipated water (up to 4
megalitres a day) would flow from the basalt above the
coal measures. Mr Lyons replied that he did not expect
any water to flow down from the basalt.

76

AD and DI state that the predicted peak of groundwater inflow to most likely to occur
is 3.5 ML/day, which is not the inflow rate for the entire mine life, rather the inflow at
the end of mining. It is also the inflow predicted not just for the Manning Vale West
pit, but for all active pits operating at that time. Around the Manningvale West pit the
basalt is generally thin where it will be intersected by the pit (less than 5 m thick,
Figure 4-4 - Modelled Formation Isopach, Appendix F of the AEIS)7, which will most
likely also be unsaturated.

11.7

I pointed out that after a significant rainfall event, at an
area 300m upstream of the pit starting point the ground
water came to the surface and flowed down the valley
for several kilometres continuing for many months. Mr
Lyons was surprised by this and said that he believed
the basalt aquifers were cells of water contained in
localised areas with low transmissibility.

77

AD and DI state that when rainfall infiltrates the groundwater system it needs to
travel through the unsaturated zone before it reaches the water table (where
saturated conditions exist below the water table elevation within the aquifer). When
migrating downwards the water can also move horizontally and this water can
express itself as seepage at the groundwater surface whilst not actually reaching the
underlying groundwater table. This water is referred to as interflow.

I informed Mr Lyons that our licensed (and registered)
intensive stock bore was drilled into 100 metres of basalt
containing 7 distinct water bearing levels. He was
surprised by this also.

78

11.8

7

Mr Wieck is referring to basalt aquifers which are even more complicated in that the
aquifer is comprised of smaller compartmentalised units. What Mr Wieck is
describing would be typical of a perched basalt system that is shallow in nature and
potentially dry. The rainfall would have provided recharge to the normally
unsaturated fractures, which then fill and then slowly discharge as horizontal flow
where one of these fractures is open to the natural ground surface. This type of
‘recharge spring’ is commonly observed flowing rain events and is comparatively
short lived as the contained water discharges.
DI states that whilst it is acknowledged that multiple water bearing zones do occur
within a single basalt unit, identifying each individually typically relies on observed
fracture zones coupled with an increased measured water flows during drilling, which
can be difficult to discretely observe in deep boreholes. However, this does provide
evidence of the type of compartmentalisation (i.e. heterogeneity) that is typical of
basalt aquifers. This heterogeneity is derived from the multiple basalt lava flows,
which result in the discrete fracture networks that form and hydraulically disconnect
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sections of the same basalt unit.

11.9

I am also concerned about the drawdown on artesian
water. If there is dewatering of the Walloon coal
measures, this will then drawdown the basalt aquifer.
The EIS states there will be a drawdown of the artesian
aquifer. But the artesian must be 1OOm below where
NAC is going to mine. Because they are releasing the
pressure on top, then that water will drawdown. From my
experience, I do not think this makes sense. Water does
not run up hill.

81

AD and DI state that dewatering of the Walloon Coal Measures will not instantly
result in draining of the basalt aquifers. There may be impacts on areas within the
basalt through the depressurising of the underlying Walloon Coal Measures. This will
occur where there is no underlying low permeable clay and/or the fracture network in
connection with the depressurised coal seams (which in turn are likely to be
segregated (isolated) by additional overburden (sandstone and claystone
sedimentary) layers as the coal seams dip deeper towards the south and west).
In terms of the deeper and potentially artesian groundwater, it is unlikely that the
activities in the Walloon Coal Measures are going to impact these aquifers. If there
were connection to these deeper aquifers then the ‘artesian’ conditions would have
dissipated through naturally occurring surface expression and drainage.
The Walloon Coal Measures are considered an aquitard within the Great Artesian
Basin, and the site is located where these units sub-crop and outcrop. That is, the
Walloon Coal Measures will effectively overlie and restrict any artesian flow that
might occur in this area.
DI states that on a technicality – water can flow ‘up hill’ if the pressure head in an
aquifer is higher than the surrounding topography, but will always flow down
gradient. I think ‘down gradient’ is what Mr Wieck is referring to, otherwise this
contradicts Exhibit NW-11, which shows flow lines that travel in a direction that would
be ‘up hill’ on the land surface.

11.10 Stage 1 and the first half of Stage 2 are located on land
of the highest elevation. Groundwater in that area is at
depths in excess of 80 metres and was not impacted by
mining. If the Manning Vale West pit was to proceed,
groundwater will be intercepted at levels as shallow as
fifteen metres. The modified Stage 3 is exactly the same
as the original Stage 3, which would have required 4.5
megalitres per day to be pumped to dewater the pit.

82

AD and DI state that the predicted peak of groundwater inflow to most likely to occur
is 3.5 ML/day. This is a peak flow and is not the inflow rate for the entire mine life,
rather the inflow at the end of mining. It is also the inflow predicted not just for the
Manning Vale West pit, but for all active pits operating at that time.

11.11 During mining of Stage 1 there was no groundwater
issues encountered in the whole process. Even in Stage
2 they did not intercept any groundwater until they got

83

AD and DI agrees that the groundwater at the mine site is separate from the ‘main
basalt area’.
However DI disagrees with the inference that the basalt is a single entity some 20 km
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down to Lagoon Creek during the later stage. This
groundwater is still separated from the main Basalt area.
The main Basalt landform begins at the wash plant, and
extends west to Bowenville, a distance of probably
20km.
11.12 Thousands of hectares on properties adjoining the mine,
which all have livestock enterprises, could encounter
permanent damage to their underground water supplies.

DI and AD Response
long, rather the basalt comprises a series of basalt flows that are compartmentalised
into numerous discrete fracture networks that act and respond independent of each
other.

84

AD and DI state that it is uncertain whether these are within the conservative
drawdown zones predicted by the model, and whether the predicted impact actually
significantly affects the access to groundwater.
Some areas may experience a permanent decline in groundwater due to the voids,
but this is unlikely to be extensive throughout the basalt. The conservative model
results show some residual drawdown post mining.

11.13 Therefore the proposed Manning Vale West pit is the
only one that will impact the basalt aquifer. The area
where the valley is, is basalt and it will therefore have
major impacts on the basalt system, which to date, they
haven't really encountered yet.

85

AD and DI state that the majority of ‘the valley’ where Manning Value West is
situated is mapped as Walloon Coal Measures. It is only the northern tip of the
Manning Vale West pit that will intersect any basalt. The modelling indicates that the
basalt there is largely unsaturated and the compartmentalisation of the basalt means
that other parts of the basalt are not likely to drain directly into the pit through these
mine out areas.

11.14 One of my main concerns about the potential impacts on
groundwater drawdown is how long can normal pumping
of the basalt aquifer be maintained when it is being
drawn down by mine dewatering at a higher rate? The
original EIS predicted 4.5ML of water per day would
have to be pumped out of the main west pit. The new
EIS that came out in 2013 says 3.7ML/day. The
amended EIS (2014) came out & says 3.5ML/day. Whilst
modelling is only an educated guess at best, with the
knowledge that I have, having walked all over the area
and tracking all the groundwater, I believe in my
experience that it is going to be a lot more severe than
the models can generally portray.

86

DI states that the sustainable yield of a basalt bore is dependent on the extent of its
discrete fracture network and how much that fracture network can be recharged
either from rainfall or surface water flows where this fracture network outcrops or
subcrops. There is anecdotal evidence that some areas of the basalt have declined,
not due to mining, but due to abstraction in excess of the long term recharge rate to
that particular area.

11.15 The EIS did not assess 4 bores when considering
groundwater movement. One is located within the north-

87

AD states that there is uncertainty with any model, because it requires simplifying
assumptions to represent the real world in a practical sense. The modelling is more
than just an educated guess. It has been developed and built using real geological
and hydrogeological data and potential uncertainty in the model input parameters
has been explored through the Monte Carlo calibration process. The results
therefore present a summary of a number of simulations.
DI states that if these 4 bores were registered with DNRM, these should be identified
so they can be verified and checked through the Bore Baseline Assessment Program
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east comer of the Manning Vale West Pit, two are
located within 300 metres of the pit and one is located
within 500 metres. These are all upstream of the pit.
Figure 6-4 of the EIS, Chapter 6, Groundwater
Resources (see document ID EHP.0024) shows the
registered bores in the area and it is interesting to note
that the valley where the Pit is located has a number of
unregistered bores (Figure 6-36 illustrates all the bores
in the area).

DI and AD Response
being undertaken by NAC. If the bores are unregistered it is unreasonable to state
they have not been included, if NAC / Jacobs were not aware of their existence. The
bore census, being part of the Bore Baseline Assessment Program, is designed to
pick up these additional unregistered bores, which will allow their detail and
information to be incorporated into the next version of the groundwater model.

11.16 Exhibited to this affidavit marked NW-12B, is a true and
correct copy of Figure 6-36 of the EIS, Chapter 6,
Groundwater Resources, Location of Impacted Bores in
2030 (End of Mining).

89

DI state that this figure does not indicate which aquifer it refers to. It has also been
superseded by the corresponding figures in Appendix F of the AEIS (Figures 6-20
[alluvium], 6-23 [basalt], 6-27 [Walloon Coal Measures], 6-30 [Marburg Sandstone])8.

11.17 It is common knowledge in the district that basalt
groundwater movement has a close correlation with
surface drainage therefore bores located on valley floors
will yield greater supplies than bores located on
ridgelines. I am convinced that modelling for
groundwater in the Manning Vale West Pit area is based
on inaccurate assumptions and remain convinced that
the mining here will impact groundwater levels over a
much larger area than the EIS predicts.

90

AD and DI state that if Mr Wieck is ‘convinced’ that the modelling is based on
inaccurate assumptions, those that are considered flawed should be specifically
identified with an explanation of its deficiency. The model has been generated from
conservative assumptions, and the simplifications that have gone into the model
development result in conservative estimates, due in part to hydraulically connecting
the various groundwater systems by more than occurs in reality. It is reasonable to
conclude that the range of model results presented will encapsulate the actual
drawdown resulting from the dewatering of the pits for Stage 3 mining.

11.18 I believe the entire large basalt land form, stretching
from Acland to Bowenville, is at risk. A void would drain
groundwater in the region forever and would be an
intolerable burden on landowners.

91

AD and DI state that there is no indication from the conservative approach
incorporated into the modelling that the basalt will be completely drained “forever”.
As such, it is unclear where this conclusion has come from.

8

At the completion of the mining a depressed landform will exist and has been
planned for. At this stage the planning is preliminary; however the design of the final
depressed landform will have the objective of forming a sink to the surrounding
groundwater regimes. This is ideal as it contains the potentially poorer quality water
at the mine site rather than having it discharge permanently into the surrounding
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aquifer(s). The conservative modelling (that connects the compartmentalised basalt)
shows a maximum drawdown of between 2 m and 5 m drawdown within an area
extending up to 3 km north of the proposed Manningvale West Pit.

12.

GRANT WIECK

12.1

From our own investigation, we are fearful of a risk of
having interference with our groundwater supply.

30

The development would have to strip the basalt off
before they can even get to the coal at the northern
extent of the proposed Manning Vale West Pit, meaning
they will have to strip the very geology bearing a
significant number of underground streams of "basalt"
water, some of which supply our bores. While only a
limited number of streams may actually flow to our
property, serious questions arise from what effect
opening such a pit up in this basalt will have. More
importantly, what will be the changes in heads on
remaining streams as to the likelihood of them being
drained?

12.2

I have heard Mr Sid Plant comment that there appears
to be more water flowing into the current mine pits. I
expect he observed this while flying over the pits. This
would stand to reason, as local knowledge of the area
has it that the current mine workings are beginning to
encroach on more areas of basalt, where groundwater
would be shallower than what it had been in previous
mine workings.

AD and DI state that it is unlikely that connection to so called “streams” across large
areas of the basalt exist in reality. The basalt aquifer is formed from a series of
discrete fracture networks that are recharged from rainfall and discharge either
through groundwater extraction or through surface expressions. Some fracture
networks may weakly connect to neighbouring fracture networks.
The groundwater modelling presented in the AEIS has predicted drawdown on the
Wieck property (shared by Noel and Grant). The model is conservative in that it
assumes full connection throughout the basalt, where in reality this connection may
not exist. The drawdown predicted on the Wieck farm is disconnected from the pits
via unsaturated conditions in the model. The drawdown appears here because of the
predicted extent of the drawdown in the underlying Walloon Coal Measures and then
the propagation of this vertically into the overlying basalt. This vertical hydraulic
connection is amplified, and in reality this drawdown is unlikely to occur due the
presence of a low permeability weathered, clayey layer that typically occurs at the
top of the Permian geology and between the basalt and Permian aquifers. Hence, it
is unlikely that this drawdown response will propagate upwards and drain the basalt.

35

AD states that it is widely understood that as the mining progresses it will go deeper
and encounter more groundwater, and as such there will be more opportunity for
groundwater to ‘report’ to the open pits. The current mining in the south pit is near a
basalt capped ridge. Whilst NAC are not mining into this ridge, they have mined
around it. To date there has not been any inflow associated with this ridge, indicating
it is either dry, or if there is any groundwater associated with it is perched and
disconnected from any regional water table.
According to the surface geology, the Stage 1 pit was originally covered by basalt. It
is assumed this basalt was essentially dry as there has been no information about
significant groundwater inflows during any of the early mining.
I would consider it unlikely that any increased inflow could have been spotted from a
plane. When AD and DI undertook a site visit, it had been just after a period of
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rainfall that in fact delayed our site visit by a number of days. When we were shown
one of the few locations where groundwater was seen to have any flow into the pits,
this was not significant and was being managed by in pit pumping from sumps
without affecting mine operations (even after the rainfall). The additional water
understood to have been observed from the air would in reality be unquantifiable and
may well have been the water contained within either existing pits or the supernatant
pond within the in pit tailings storage after a similar rain event. The visible extents of
this water would have increased due to the site runoff collection and conversion of
completed pits to tailings storage locations. Further to this, Mr Wieck does not
indicate the timeframe of Mr Plant’s observations, so it is difficult to provide certainty
on this aspect of the response.

12.3

From having known families in the area before the mine,
I am aware that the bores in the Stage 1 mine were
deeper than the depth to where the mine had excavated.
This is not to say that there should have been no effect
on groundwater in Stage 1 or Stage 2 to date, however
(as eluded to above) further progression of the mine will
likely interfere with known groundwater bearing geology.

36

AD and DI state that the mine will extract material from the Walloon Coal Measures,
which are noted to contain groundwater at usable quantities. The mining will also cut
through some mapped basalt, though this is expected to be mostly unsaturated.
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