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From: Hamish Manzi
To: s22
Cc: s22, s47F
Subject: RE: GMMP
Date: Monday, 18 March 2019 2:13:58 PM

Good afternoon S22,

This link provides a clean copy of the GMMP sent through last Friday:
https://adaniau.sharefile.com/d-s22841add88f44ca9

Any questions, please let me know.

Kind regards,

Hamish

Hamish Manzi

Hamish.Manzi@adani.com.au
office: +61 7 3223 4800 | direct: +61 7 3223 4837

Level 25, 10 Eagle Street, Brisbane, QLD, 4000
GPO Box 2569, Brisbane, QLD, 4001
adaniaustralia.com

solutions for an
advancing world.

adani Delivering energy

From: Hamish Manzi

Sent: Friday, 15 March 2019 3:33 PM

To: S22

Cc:S22, s47F

Subject: GMMP

Good afternoon S22

Please see attached the GMMP with a number of edits following our discussion this morning.
Edits have been made to sections 3.5.4, 5.3.5.1, 6.2, 7 and Table 45.

We are in the process of completing a full pdf version and will send through once completed.
Kind regards,

Hamish

Hamish Manzi

Hamish.Manzi@adani.com.au

office: +61 7 3223 4800 | direct: +61 7 3223 4837
Level 25, 10 Eagle Street, Brisbane, QLD, 4000
GPO Box 2569, Brisbane, QLD, 4001
adaniaustralia.com

solutions for an
advancing world.

adani- Delivering energy
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If you receive this message by mistake please tell me, do not use it and remove both messages from your system.
Privilege, confidentiality and copyright associated with this email is not waived.



From: s22

To: "Hamish Manzi"

Cc: Dean Knudson; James Tregurtha; "Lucas Dow"; 'S47F Gregory Manning
Subject: Departmental advice on Adani groundwater research plans [DLM=For-Official-Use-Only]
Date: Monday, 4 March 2019 6:04:06 PM

Attachments: 2010-5736-20190304-GABSRP-Department comments.docx

2010-5736-20190304-RFCRP-RevJ]-Dept comments.docx

FOI 190418
Document 2

Hi Hamish,

Please find attached the Department’s feedback on Adani’s draft Great Artesian Basin Springs

Research Plan (v2) and Rewan Connectivity Research Plan (Revision J).
This feedback draws on finalised external scientific review of the plans, as well as our own regulatory

feedback on the plans.

Please let us know if and when you would like to discuss the feedback advice in detail.

To expedite the Department’s consideration of any revised plans in response to this advice, we would
appreciate that updates that have been made are clearly identified through the use of tracked
changes or highlighted test in the plans, as well as a separate written response to our comments.

Please let me know if you have any questions or concerns.
regards

S22
s22

Director

Post Approvals Section

Environmental Standards Division

Ph: (02)S22 @environment.gov.au
GPO Box 787 | CANBERRA ACT 2601 | AUSTRALIA
www.environment.gov.au/epbc

The Department acknowledges the traditional owners
of country throughout Australia and their continuing

connection to land, sea and community. We pay our
respects to them and their cultures and to their elders
both past and present
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Document Review / Comments

Approval Holder:
Project:
Document:

EPBC conditions:

Adani

2010/5736

Groundwater Management and Monitoring Plan

3

Document full title

Groundwater Management and Monitoring Program — Carmichael
Coal Mine Project. Prepared for Adani Mining Pty Ltd

Revision 5, 22 January 2019

Drafting officer s22
Reviewing officer S22
Date plan received 22 January 2019

Date issued to
approval holder

27 February 2019

Background

The advice provided in this document is based on the Department’s
internal regulatory review of the revised plan in response to previous
comments and an external expert scientific review provided to the
Department on 22 February 2019.
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Approval condition

Department Comments February 2019

General — Science Communication

Operational maps presented in Appendix B indicate the location of the year 5 mine footprint. Please
clarify how this footprint relates to the location of the first box cut, and provide further information on
the phasing of mine operations, including locations of dewatering bores. This information should be
presented in Section 2.6 pg. 102 — CCP mine activities.

There are still a number of areas where referencing of figures etc. still need to be checked and
corrected. Please check and update pages 139 to 152 in Appendix A as content is not shown.

General — Hydrogeological Conceptualisation

As per the Departments’ second round of comments, it is requested that Adani provide a copy of all
reports listed in Section 2, pg. 34 for record, to enable future expert review when Plans are updated.

3. At least three months prior to commencing
excavation of the first box cut, the approval holder must
submit to the Minister for approval a Groundwater
Management and Monitoring Plan (GMMP). The GMMP
must be informed by the results of the groundwater flow
model re-run (condition 23) and contain the following:

The SEIS model predictions are used by the GMMP as this model was found to be the most
conservative of the scenarios available. As part of the adaptive management approach, the
commitment to the future review of the model (e.g. 2 years from box cut) must include commitments
to address the recommendations from the previous independent peer review of the groundwater
model re-run (pg. 10) and the following:

¢ Inclusion of locally appropriate and derived hydrogeological parameters, particularly for the
Clematis Sandstone and Rewan Formation.

¢ Inclusion of additional bore water level data.

 Updated and clearly defined bore reference levels. The review should also include how
changes (if any) affect model prediction and performance.

e Re-calibration. Subsequent review of evapotranspiration (ET) is also needed to assess its
influence on drawdown to the DSC and the Carmichael River GDEs.

e Surface water flows for the Carmichael River as a calibration parameter.
* Validation of the model based on new bores drilled since the SEIS.

* Sensitivity analysis to assess cumulative sensitivity (i.e. cumulative effect on predictions of
varying multiple parameters, where they change at the same time), including sensitivity of
the model to parameters changes due to underground mining.

e Uncertainty analysis based on recent literature (e.g. Middlemis and Peeters, 2018,
Uncertainty Analysis — Guidance for groundwater modelling within a risk management
framework).




Approval condition

Department Comments February 2019

a) details of a groundwater monitoring network that
includes:

The current monitoring network does not adequately address potential contributions to the DSC from
the Dunda Beds, Rewan Formation, or from deeper units to the west outside the mine lease. These
potential spring contributions need to be considered and factored into the monitoring network. A
commitment to monitoring of the Dunda Beds and the Rewan Formation is required. Ideally all units
from outcrop to sub-Joe Joe coal (Jericho Formation) would also be monitored. Co-location with
existing points (HD02, HD03A, C14012SP/C14013SP and C14011SP) is required. This will enable
spatially comparable data to be collected and remove any access issues. .

Further clarification is needed in relation to the construction and operational GMMPs referred to in
Section 6. Please provide details on how (if at all) the groundwater monitoring locations presented in
Table 56 vary to those presented earlier in the Plan.

(i) control monitoring sites

Bores located where there is little or no drawdown (beyond natural fluctuation), and those not directly
impacted by approved mining activities would be suitable control monitoring sites (Section 5.5). The
method required to meet condition 3c to separate other users’ influences on groundwater levels
could be applied to these bores, to inform impacts due to other groundwater extraction.

(ii) sufficient bores to monitor potential impacts on the
Great Artesian Basin (GAB) aquifers (whether inside or
outside the Project Area)

The installation of additional monitoring bores in the Dunda Beds and Rewan Formation (upper
Rewan and lower Rewan) at existing monitoring points in the west of the central zone (nested bores)
is needed. Co-location with existing points (HD02, HDO3A, C14012SP/C14013SP and C14011SP) is
recommended. This is to allow an assessment of any dewatering impact propagating through the
Rewan Formation to the GAB. The nested sites will also serve to validate the current understanding
of vertical groundwater gradients above and below the Rewan (Section 2.2.6.2 pg. 72).

(iii) a rationale for the design of the monitoring network
with respect to the nature of potential impacts and the
location and occurrence of Matters of National
Environmental Significance (whether inside or outside
the Project Area).

Maps presented in Appendix B and C show monitoring bore locations and groundwater contours. To
support the rationale for the design of the monitoring network, maximum predicted drawdown extents
need be provided for all units. Figure 16 (pg. 106) only shows the maximum predicted drawdown in
the water table. To evaluate the effectiveness of the groundwater monitoring network with respect to
the occurrence of MNES (inside or outside) the project, maximum drawdown extents for each unit
need to be provided.

Clarify the status and extent of surface water monitoring for impacts to MNES GDEs. Ongoing flow
gauging upstream and downstream of the mine is needed.




Approval condition

Department Comments February 2019

b) baseline monitoring data

Commit to establish appropriate baseline (pre-impact) data at the additional bores (required at
locations HD02, HDO3A, C14012SP/C14013SP and C14011SP) within the Dunda Beds, Rewan
Formation and deeper units prior to establishing associated trigger values for impact management.

The drilling of bores and baseline assessments at these locations need to be detailed as a
commitment in Section 7. The installation of an additional alluvium bore near C025P1 and associated
baseline assessment also needs to be detailed in Section 7.

c) details of proposed trigger values for detecting
impacts on groundwater levels and a description of how
and when they will be finalised and subsequently
reviewed in accordance with state approvals

The proposed trigger values approach relies heavily on predictions from the numerical groundwater
model. The use of drawdown rate limits for selected bores within the Rewan Formation and Dunda
Beds is a suitable adaptive management approach for an early warning of potential impacts in this
instance. However, noting limitations and associated uncertainties with the model, a precautionary
approach is needed to ensure actual impacts are not greater than predicted. On this basis, all
monitoring locations for which water level trigger values are defined also need drawdown rate limits
derived.

C025P1 should not be used as a threshold monitoring point until a deeper replacement has been
installed. The trigger value for the new bore should only be set after the acquisition of sufficient
baseline data.

In relation to the process for reporting (Section 4.7.2 pg. 162), commit to a defined investigation
workflow including: notifying the Department whenever an exceedance occurs, what data will be
used in the investigation, what process will be followed to remove non-mining influences, and a

maximum timeframe in which the investigation will be completed.

The GMMP needs to detail (i.e. a method specified) how non-mining influences on groundwater
levels (such as other land uses or climatic variability) will be quantified and assessed during the
investigation of threshold exceedances (Section 4.7.2.2 pg. 162).

d) details of groundwater level early warning triggers
and impact thresholds for the Doongmabulla Springs
Complex, informed by groundwater modelling and
corrective actions and/or mitigation measures to be
taken if the triggers are exceeded where caused by
mining operations, to ensure that groundwater
drawdown as a result of the project does not exceed an
interim threshold of 0.2 metres at the Doongmabulla
Springs Complex

Groundwater level

Early warning triggers and impact thresholds for groundwater level within the Clematis Sandstone
and Dunda Beds (Table 43, pg. 208) rely heavily on predictions from the numerical groundwater
model. Please ensure the first rate limit is applicable for the period that the plan applies, until the
model review within two years of the box cut. Also please ensure that rates are defined for the entire
life of the plan (noting they can be updated every five years).

In addition there is currently no groundwater monitoring at depth to inform potential for alternate
source aquifers at this location and nearby. Additional triggers and thresholds for new nested bores
(see 6aii) within the Dunda Beds, Rewan Formation and deeper units are needed.
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Department Comments February 2019

(i) the early warning triggers and impact thresholds must
be informed by groundwater modelling in accordance
with Conditions 3e)i, 22, 23 and 24 and the relevant
requirements of the environmental authority held under
the Environmental Protection Act (1994) Qld (in
particular requirements arising in response to the
conditions at Appendix 1, Section 1, Schedule E of the
Coordinator-General's Assessment Report)

(ii) the interim drawdown threshold required under
condition 3d) may be replaced with a new drawdown
threshold, if the approval holder applies to the Minister
for approval to change it, and submits further evidence
supported by further groundwater modelling and other
scientific investigations (such as those required in
conditions 25 and 27), that a new drawdown threshold
will ensure the protection and long-term viability of the
Doongmabulla Springs Complex.

Groundwater quality

The Department notes that the ANZECC guidelines have recently been updated and are now
referred to as ANZG 2018. Australian and New Zealand guidelines for fresh and marine water
quality. Australian and New Zealand Governments and Australian state and territory governments,
Canberra ACT, Australia. Available [online]: www.waterquality.gov.au/anz-guidelines. Relevant
generic trigger values need to make reference to the updated Guidelines.

Water quality triggers for the Dunda Beds need to be included at a minimum, until alternative
conceptualisations for the source aquifer for the DSC has been resolved, as the Dunda Beds are
likely to be a contributing water source. Also given the current conceptualisation of the Clematis
Sandstone as the sole source aquifer for the DSC, contaminant limits for the Clematis Sandstone are
also required.

Setting static trigger levels does not account for trends in hydrochemistry that may provide an early
indication of impact. An assessment of trends in the hydrochemistry data following each monitoring
event is required to identify if groundwater quality is changing over time, which may provide an early
warning of triggers being approached.

Mitigation
Mitigation actions are not adequately presented in the GMMP, although a number of references are
made to actions presented in the GAB Spring Research Plan (GABSRP) or the Biodiversity Offset

Strategy (BOS). It is a requirement of this condition that proposed mitigation measures to protect the
DSC be incorporated into the GMMP.

e) details of the timeframe for a regular review of the
GMMP in accordance with the requirements of the
environmental authority issued under the Environmental
Protection Act 1994 (Qld), and subsequent updates of
the GMMP, including how each of the outcomes of the
following will be incorporated:

The Department notes the timeframes for state review. Please ensure the commitments in Section 7
relate to the update of the groundwater model and the GMMP.

(i) independent review and update of the groundwater
conceptual model, as well as the numerical groundwater
model and water balance calculations as necessary, to
incorporate monitoring data

There is inconsistency regarding the timing of the groundwater review — Section 2 states this review
to be_within two years. However there a number of sections where the review is stated to be after two
years. Please ensure the timeframes are consistent within the Plan and the requirements of the state
EA condition E6.




Approval condition

Department Comments February 2019

As per the Department previous comments, please commit that the independent reviewer will not be
appointed for any review until approved by the Department and DES for that review.

(ii) future baseline research required by the Queensland
Coordinator-General into the Mellaluka Springs
Complex (Appendix 1, Section 3, Condition 1 of the
Coordinator-General's Assessment Report)

In relation to the Mellaluka Springs, there is a general statement that the conceptualisation and
understanding of the groundwater resources will be refined over time for inclusion in the future
iterations of the predictive groundwater model. Some work and data collection has already been
undertaken (Section 2.2.6.3.1 pg. 80). Please specify what other research or data collection is
proposed in order to confirm the source.

(iii) the GAB Springs Research Plan (Conditions 25 and
26)

(iv) the Rewan Formation Connectivity Research Plan
(Conditions 27 and 28).

Section 2 pg. 35 states that results of these studies will be incorporated into the next iterations of the
GMMP and numerical model review and update. As per previous comment, please confirm
timeframes for reporting, mechanisms for update (i.e. whether they will be submitted to the
Department for approval, or not), and mechanisms for subsequent updating of plans.

f) provisions to make monitoring data available to the
Department and Queensland Government authorities (if
requested) on a six monthly basis for inclusion in any
cumulative impact assessment, regional water balance
model, bioregional assessment or relevant research
required by the Bioregional Assessment of the Galilee
Basin sub-region and the Lake Eyre Basin and any
subsequent iterations

Please clarify ifiwhen data will be provided in response to an investigation of an exceedance.

g) provisions to make monitoring results publicly
available on the approval holder’s website for the life of
the project

The following data is noted to be publicly available — groundwater quality, groundwater level, figures
showing monitoring points and site rainfall data.

This commitment should explicitly state that all monitoring data is will be made available, including a
commitment that this will be available for the life of the project as per requirements of condition 3g.
This commitment should also be given in Section 4.8 reporting pg. 164 and Section 7. Please also
state when this website will be operational.

h) a peer review by a suitably qualified independent
expert and a table of changes made in response to the
peer review.

Awaiting scope of review and the extent to which the conditions of approval have been addressed, as
per Adani’'s comment.
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Approval Holder:
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EPBC conditions:

Adani

2010/5736

Groundwater Dependent Ecosystems Management Plan

6

Document full title

Groundwater Dependent Ecosystem Management Plan —
Carmichael Coal Mine Project. Prepared for Adani Mining Pty Ltd

Version 10a, 21 January 2019

Drafting officer S22
Reviewing officer S22
Date plan received 21 January 2019

Date issued to
approval holder

27 February 2019

Background

This advice should be read in conjunction with the Department’s
regulatory comments on v10, provided to Adani on 1 February 2019.

The advice provided in this document is made in the context of an
external expert scientific review provided to the Department on 22
February 2019, which largely focused on the GMMP. As the
GDEMP relies heavily on the conceptualisations and modelling
outlined in the GMMP, further edits to the GDEMP may be required
as a result of addressing advice on the GMMP
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Condition

Department comments on version 10a

General Comments

Where references to commitments are made in the document, or required below, please ensure
that these commitments are specific and time-bound.

6. The MNESMP must incorporate the results of the
groundwater flow model re-run (condition 23) where relevant,
and be consistent with relevant recovery plans, threat
abatement plans and approved conservation advices and must
include:

Groundwater model review

Ensure that commitments made in the plan to review the groundwater model within 2 years and
update the GDEMP accordingly include commitments to address the specific modelling issues
raised in the Department’s comments on the GMMP.

a) a description of environmental values for each of the
Matters of National Environmental Significance addressed in
the plan

No further comments.

b) details of baseline and impact monitoring measures to be
implemented for each of the Matters of National
Environmental Significance including control and impact
sites to be monitored throughout the life of the project. The
monitoring must provide sufficient data to quantify likely
impacts resulting from mining operations, including
subsidence and changes in groundwater levels, to set
habitat management goals (Conditions 6e) and 6f))

Pre-impact monitoring

Please define a verification process to ensure pre-impact data is not impacted by mining operations if
operations commence before this data is collected.

Carmichael River

Specify within the plan (in addition to references to the REMP) the exact locations for baseline, pre-
impact and impact monitoring of streamflow in the Carmichael River to provide sufficient data to
quantify likely impacts along its length. If sufficient locations (upstream and downstream of the
mine site) do not yet exist, please commit to installing them.

To ensure gauged data is accurate, include commitments to resurvey channel cross-sections at
these stream gauging locations to maintain accurate height-flow-discharge relationships.

Doongmabulla Springs

Include commitments to nest additional bores at 2-5 existing sites to quantify likely impacts
resulting from mining to source aquifers for the DSC other than the Clematis Sandstone. This
requirement is based on advice that it is not plausible and reasonable to state unequivocally that
the Clematis Sandstone is the sole source aquifer for the DSC, and to allow for that uncertainty.

To be consistent with the GMMP, water quality triggers for the Dunda Beds and Clematis Sandstone
are needed, until alternative conceptualisations for the source aquifer for the DSC has been
resolved.

Page 2 of 6




c) details of potential impacts, including area of impact, on
each of the Matters of National Environmental Significance
from mining operations, including impacts from:

(i)
(ii)

(iif)
(iv)
(v)
(vi)

vegetation clearing

subsidence from underground mining, including
subsidence induced fracturing and any changes to
groundwater or surface water flow

mine dewatering
earthworks
noise and vibration

emissions (including dust)

(vii) light spill and other visual impacts

(viii) stream diversion and flood levees

(ix)

weeds and pests.

No further comments.

d)

measures that will be undertaken to mitigate and manage
impacts on Matters of National Environmental Significance
resulting from mining operations. These measures must
include but not be limited to:

(i)

(ii)

the use of fauna spotters prior to and during all
vegetation clearing activities to ensure impacts on
Matters of National Environmental Significance are
minimised

measures to avoid impacts on Matters of National
Environmental Significance and their habitat located in
the Project Area, but outside areas to be cleared,
constructed upon and / or undermined, including
adjacent to cleared areas

No further comments.

Page 3 of 6




(iii) measures to rehabilitate all areas of Matters of
National Environmental Significance habitat

(iv) habitat management measures including but not
limited to management of subsidence and
groundwater impacts of the project.

e) goals for habitat management for each relevant Matter of No further comments.
National Environmental Significance
f) atable of specific criteria for assessing the success of Pre-impact monitoring

management measures against goals, and triggers for
implementing corrective measures if criteria are not met
within specified timeframes. This table must include but not
be limited to measures relating to subsidence and
groundwater impacts, including early warning triggers for
impacts on groundwater at the Doongmabulla Springs
Complex and the Carmichael River. Goals and triggers must
be based on the baseline condition of the relevant Matters
of National Environmental Significance as determined
through baseline monitoring (see Conditions 3b) and 6b)).
Corrective measures must include provision of offsets where
it is determined that corrective management measures have
not achieved goals within specified timeframes (see
Conditions 11m) and 110))

To address the requirement that triggers and limits are based on baseline condition, please include
clear commitments about updating triggers and limits in the GDEMP based on pre-impact
monitoring data. Updates to groundwater and surface water level/flow parameters should occur as
soon as possible after the model review required within two years of the box cut.

Carmichael River

If sufficient streamflow locations do not yet exist (see comments against 6b), please include
commitments to collect pre-impact data for these locations and define early-warning indicators and
triggers as soon as sufficient baseline data is available.

Doongmabulla Springs

Include commitments to collect pre-impact data for other sources for the DSC at the additional
nested bores at 2-5 existing sites to the west of the mine lease (see comments against 6b) and
define early-warning indicators and triggers at these locations as soon as sufficient baseline data is
available. This needs to include appropriate water quality data for the Clematis Sandstone and
Dunda Beds, as a minimum.

Early-warning triggers

The GMMP includes rate limits to act as early warning triggers for impacts on groundwater at the
Doongmabulla Springs Complex. Please ensure these are included in the GDEMP to meet this
condition. Please ensure the first rate is applicable for the period that the plan applies, until the
model review within two years of the box cut. Also please ensure that rates are defined for the life
of the plan (noting they can be updated every five years).
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Please include similar rate limits in the GDEMP and GMMP to act as early-warning triggers for the
Carmichael River.

g) an ongoing monitoring program to determine the success of No further comments.
mitigation and management measures against the stated
criteria in Condition 6f), including monitoring locations,
parameters and timing. Monitoring for water resource
Matters of National Environmental Significance must include
hydrogeological, hydrological and ecological parameters
h) details of how compliance will be reported Compliance with early-warning thresholds, triggers and limits
Commit to a defined investigation workflow including: notifying the Department whenever an
exceedance occurs, what data will be used in the investigation, what process will be followed to
remove non-mining influences (to ensure impacts are attributable to mining as per 6d/f), and a
maximum timeframe in which the investigation will be completed.
i) details of how the MNESMP will be updated to incorporate No further comments.
and address outcomes from research undertaken for
Matters of National Environmental Significance under this
and any state approvals, including updating of goals, criteria
and triggers (as required under Conditions 3c), 3d), 6e)
and 6f))
j) details of qualifications and experience of persons No further comments.
responsible for undertaking monitoring, review, and
implementation of the MNESMP
k) In the event that the future baseline research required by No further comments.

the Queensland Coordinator-General (Appendix 1, Section
3, Condition 1 of the Coordinator-General’s Assessment
Report) identifies that the Mellaluka Springs Complex
provides high value habitat for the black throated finch, the
approval holder must include management measures to
address impacts resulting from drawdown at the Mellaluka
Springs Complex in the MNESMP
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[) details of how, where habitat for an EPBC Act listed
threatened species or community not previously identified
and reported to the Department is found in the Project
Area, the approval holder will notify the Department in
writing within five business days of finding this habitat, and
within 20 business days of finding this habitat will outline in
writing how the conditions of this approval will still be met
(refer Condition 11j).

No further comments.
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To: Gregory Manning
Cc: Post Approval; Hamish Manzi; S22 ;S47F s22
Subject: EPBC 2010/5736 Groundwater Dependent Ecosystem Management Plan
Date: Wednesday, 6 March 2019 6:33:37 PM
Attachments: Letter resubmission GDEMP 6March19 CWLTH.PDE

EINAL 2010-5736 GDEMP-v10-DoEE Adani responses 6March19.pdf
Importance: High

Commercial in Confidence

Dear Greg

Please find attached correspondence from Hamish Manzi, Head — Environment and Sustainability
about the Groundwater Dependent Ecosystem Management Plan under controlled action
approval EPBC 2010/5736. Also attached is a spreadsheet with the comments provided by your
department in February 2019, and Adani’s responses.

| will also send a separate email that includes a link to our “sharefile” system, where you can
download version 11 of the Groundwater Dependent Ecosystem Management Plan (March
2019), and a document showing differences between version 10 from November 2018 and this
version.

Could your team please acknowledge receipt via return email?

Regards

s47F

s47F
s47F @adani.com.au
S47F

Level 25, 10 Eagle Street, Brisbane, QLD, 4000
GPO Box 2569, Brisbane, QLD, 4001
adaniaustralia.com

solutions for an
advancing world.

ad ani Delivering energy
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6 March 2019

Mr Gregory Manning
Assistant Secretary, Compliance & Enforcement Branch
Environment Assessment & Compliance Division

Via email: Gregory.manning@environmenkt.qov.au

post.approvals@enviornment.gov.au

Carmichael Coal Mine and Rail Infrastructure Project - Groundwater
Dependent Ecosystem Management Plan

Dear Mr Manning,

The Commonwealth Minister for the Environment Protection and Biodiversity
Conservation Act 1999 granted approval (EPBC approval) on 14 October 2015
for Adani Mining Pty Ltd's (Adani) Carmichael Coal Mine and Rail Project (the
Project), subject to 36 conditions. The EPBC approval requires Adani to deliver
a management plan for groundwater dependent ecosystems under conditions 5
to 7.

The attached is submitted for your assessment: Groundwater Dependent
Ecosystem Management Plan — Carmichael Coal Mine and Offsite Infrastructure
(March 2019). To assist you with your assessment, also attached are:

e A document showing the difference between version 10 (submitted
November 2018), and current version 11; and

e A spreadsheet with your department’'s 250 comments about version 10
provided on the 1% and 27th February 2019, and Adani’s responses.

Adani Mining Pty Ltd Tel +617 3223 4800

Level 25

Fax +617 3223 4850

10 Eagle Street, Brisbane, QLD 4000 www.adaniaustralia.com
GPO Box 2569, Brisbane, QLD 4001

Australia

Registered Office: Level 25, 10 Eagle Street, Brisbane, QLD 4000, Australia
ABN: 27 145 455 205
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If you have any questions, please do not hesitate to contact me on

(07) 32234800 or via email at Hamish.Manzi@adani.com.au.

Yours sincerely
/

Hamish /dnzi
Head - Environment and Sustainability



Attachment 1 - Groundwater Dependent Ecosystem Management Plan -
Carmichael Coal Mine and Offsite Infrastructure (March 2019)



Attachment 2 - Groundwater Dependent Ecosystem Management Plan -
differences between previous and current versions



Attachment 3 - Spreadsheet of feedback and responses
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6 March 2019

# Department comments on version 10 Changes Response Report reference
made?
Inconsistencies / errors
a). There remain inconsistencies within the plan, particularly within the monitoring and management tables. Yes Management tables for Waxy Cabbage Palm (WCP), Throughout document
Monitoring must be able to (i) measure performance criteria, (ii) determine if triggers are exceeded, as well as (jii) Doongmabulla Springs (DS) and Mellaluka Springs (MS) updated
measure the success of any corrective actions. There are also inconsistencies between these two tables and to reflect Department comments from Carmichael River. Thorough
indicators etc. described within in the text (e.g. section 5, as well as individual MNES chapters). Once tables are read through undertaken prior to resubmission.
updated, please check they are consistent with all the other text.
i). Revise description of Environmental Value’s in Section 4.2 to align with approval conditions (i.e. Second dot Yes Addressed and clarified the Carmichael River descriptions based |Section 4.2, Section
point on page 14 — ‘Carmichael River riparian zone as described in the EBPC Act approval and Environmental on the approval 6.1.1
Authority’ does not meet EPBC approval definition, which is accurately described on page 13). Section 6.1.1
description of the Carmichael River has not been updated and still states ‘forms..., approximately 2 km upstream’.
i). Figure 4-1. Update figure. Legend - DSC is one complex comprising of groups. Mellaluka spring is part of the | Yes All figures have been checked. Figure 4-1
Mellaluka Spring Complex. Extent — blue line of Carmichael River should extend to DSC. Please update any other groundwater

figures that have the same errors.

dependent ecosystems
in project area, all
figures.

iii). There are two 4.3.1 sections (4.3.1 A. Hydrogeological conceptual model, 4.3.1 B. Hydrogeological units and  Yes Sections are now labelled correctly as 4.3.1 and 4.3.2. Sentence  Sections 4.3.1 and
aquifers). Section 4.3.1 A. states that the current understanding of the hydrogeological regimes presented in has been changed to remove "subsections" and plural wording. 4.3.2
'subsections', but there is only one subsection.
iv). Consistency in naming convention for flora in Section 8. (e.g. Salt pipewort, Eriocaulon carsonii, Eriocaulon Yes Changed all so the convention is Scientific name (Common Name) All of section 8, and
carsonii subsp. Orientale (Table 8-9). Note this species endangered listings Eriocaulon carsonii). and then Common Name used thereafter. Sentences with multiple |throughout document.
species of the same genus will be shortened after first mention
within the same sentence, e.g. Eucalyptus crebra, E. melanophloia.
Updated weed legislation mentioned. Checked scientific spelling
c¢). There are still spelling / grammatical / formatting errors in the plan — base flow / baseflow; flood plain / Yes Changed all to base flow/s. Changed all to floodplain. Changed all Throughout document
floodplain; Spring complex / spring-complex / Spring-complex / complexes (incl. Figure 6-2); DoE / DoEE ; close to Springs-complex or Springs-complexes as the plural. Still (changes tracked).
brackets for MNES description under Section 3.2; lack of table number 6-10 in sub box for weed management Springs-group as a separate item.
p73; referencing (Figure 6-11 relates to GHD 2012 a or b?), (missing GHD 2016 or should it be 20157?), (DEWHA
2009 relevance? Can't find in list — suggest this is removed); approve should be approved P8; references to this
plan being approved in 2018 and formatting in table 2-1; post-impact vs. impact; paragraph formatting P39; bullet
points needed P47; repeated sentence P51; impacts to Carmichael at year 15 (6-2) or 20 (6-3); table 6-3 add
‘increase’ by 30-60% in last row; ground vs. groundwater P90; change Moses springs-complex to DSC or Moses
group plll; Waxy Cabbage Palm (Waxy Cabbage Palm) P117; missing cross-reference end P117; headings
need to be separated from indicators P136; blank row in table 8-5; delete third sentence P183; repeat sentence
under 9.3.1; 'Mellauka' spelling P225; formatting and ‘described’ under section 9.8; incomplete description of
RFCRP table 10-1.
Ambiguity
b) Please remove terms like “may”, “ideally”, “if possible” so that commitments are enforceable. Yes May' replaced in relation to commitments and when otherwise Throughout (changes
suitable. Many instances of use are appropriate. All reference to tracked)
'ideally' and 'if possible' removed.
c). Determination of baseline data - Section 5 - Monitoring process outlines that additional baseline dataisto be Yes Addressed 5.2 environmental
collected during the pre-impact phase, which includes construction activities. Suggest this wording is revised as baseline
baseline information is defined elsewhere (in Table 2-1) as being part of the pre-construction phase and used to
establish trigger values.
Link to GMMP
b). Table 1-1 confirm text in fourth column, which suggests that the GMMP informs ecological triggers — how is this Yes Added ‘'informs interpretation of ecological triggers'. Thatis, ifan ~ Table 1-1

the case?

ecological trigger is exceeded, the results of the GMMP will assist
in determining if drawdown is a cause.
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# Department comments on version 10 Changes Response Report reference
made?
10 c). Update any new and relevant information from the GMMP to Section 4 to inform the description of EVs for each See below See below

MNES, including:

11 i. Table 4-1 - substantiate description of alluvium to have continuous discharge from Joshua, including a stronger Yes Table 4-1 - amended table and references to GMMP Table 4-1
link to the GMMP.
12 - add depths for bores in Rewan formation, and add text to description about the formation’s role in preventing and Yes Bore depth of 71 m added to Table 4-1 Table 4-1
being an early-warning for impacts to DSC.
13 - add in C027P2. Yes Bore C027P2 added to Table 4-1 under Dunda beds. Table 4-1
14 ii. Link the 4 alluvium bores to key WCP populations and to areas of ‘gaining’ and ‘losing’ to clearly detail control  Yes Monitoring of Waxy Cabbage Palm - pre impact monitoring section Sections 7.6.1 and

and impact monitoring sites, including outlining why there are no monitoring bores in the alluvium located along
Carmichael River within ML70505.

updated, and reference also in the impact monitoring section.
Described the overall monitoring approach, that is, monitoring
alluvium bores, flow monitoring stations in the Carmichael River,
which provides an understanding for the Waxy Cabbage Palms.

7.6.2

15

iii. Although there is a 500m buffer around the alluvium, the cross-section in figure 4-3 suggests the alluvium will
be mined in the open-cut pit. You may wish to revise.

Addressed - no
changes made

The figure is conceptual only.

Figure 4-3

16

iv. add water levels for the bores shown in figures 4-4 and 4-5 (repeated later in the document) to assist in the
conceptualisation for Mellaluka springs.

Yes

The maps are updated to include this information. Bores shown in
Figure 4-4 are government exploration bores, and no water level is
available. Five of the bores shown in Figure 4-5 are groundwater
monitoring bores for which water levels are available. These
figures have been updated in the caption to reflect this information.

Figures 4-4 and 4-5

17

v. If the GDEMP and GMMP are submitted in parallel, we recommend the springs source report be an Appendix to
the GMMP, which negates the need for sections 8.3.5-7. If these studies are described in either plan, they need to
be properly referenced (rather than ‘an investigation’, ‘the report’ P175).

Yes

The springs source report is a Queensland Government
(Department of Environment and Science) requirement. The report
will be made available however and referenced in the GDEMP.
Section 8.3.5-7 retained so plan is stand alone.

Section 8.3.5-7

18

vi. Wherever possible, please reference relevant sections of the GMMP in text for ease of cross-referencing.

No

At the last revision, large amounts of material from the GMMP was
included in the GDEMP so it would be stand alone. Cross
referencing of material between the documents has been included
throughout.

Throughout document

19

Link to other plans

a). Please ensure consistency between, but ideally incorporate, information from related plans into this plan. Clear
links, and relevant information, that is provided in other plans should also outlined in this plan, including initial
description in Section 1.3. Please also ensure the references to these plans are consistent. For example,

Yes

Information from other plans has been incorporated to the level of
detail necessary for a groundwater management plan. Specific
comments below.

Section 1.3, Table 1-1

19a - The Rehabilitation Management Plan is part of Adani’s commitment to meet Condition 6. D.) (iii) — measuresto  Yes Additional text added to address this point. Table 1-1
rehabilitate all areas of MNES habitat.
20 - There is still key information not included in this Plan to be stand-alone (e.g. monitoring sites, flow rates and Yes References to Appendix A added (water quality parameters and Section 6.3.1, Section

timeframes in the REMP). Please reference Appendix A in text where necessary to address this issue. Table 10-1
limits the linkage to the REMP to be in relation to discharges only — what about monitoring at other times, the
definition of water quality triggers, the use of discharge as a corrective action? Are references to the surface water
quality monitoring program referring to the REMP? (see P90)

triggers). Additional text added to Table 10-1 to clarify that not
solely related to discharges. Further details are provided in the
REMP and additional text has been inserted in Section 6.3.1 and
Section 6.4 to address comment.

6.4, Table 10-1.

Phasing/staging

21 a). Ensure the plan is specific as to when additional pre-impact data and triggers for each parameter (or variable) Yes Gantt Chart has been included in the Appendices Section 10.1 &
will be determined, taking into consideration seasonal and temporal variability and alignment with timeframes Appendix
outlined in other plans. Please ensure that baseline information and triggers are determined prior to relevant
impacts, especially for parameters that could be impacted by construction activities (e.g. surface water flows /
flooding within the first year, as outlined in Table 6.2).
22 Revise language, and have commitment, to determine pre-impact information, and revise conceptual model and Yes Wording to clarify pre-construction = baseline and pre-impact. Throughout document,

relevant triggers within a defined timeframe and before any impacts for each GDE.

Added defined timeframe sentence to Table 2-1. This information
is included in Section 5.5.4. Additional commitment added to
update conceptual model to this section.

Table 2-1
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23 b). Clarify the duration of the pre-impact phase. Table 2-1 suggests this is only two years. Does this mean the Yes Clarifications added to Table 2-1 and Section 2.2. Timeframe Section 2.2
triggers etc. will be updated for approval after two years and then impact monitoring will commence before impacts varies per GDE.
occur?
24 c). Confirm the need for significant groundwater changes to occur to complete stage 3 of the GDE toolbox. If pre- No For most GDEs the pre-impact phase is much longer than 2 years. |Section 5.8.3

impact monitoring is complete after two years (see above), could the natural variations from year 2-20 (approx.) be
enough to determine the EWRSs and ecological response to groundwater change required under stage 3 of the
toolbox? This would allow for hydrological-ecological relationships to be developed before the impact phase, and
therefore improve confidence in the monitoring and management framework.

Where the EWRs and ecological response to natural variation in
groundwater can be determined, they will be. This is implied in
existing content. The role of pre-impact monitoring in Stage 3
assessments of GDE toolbox is stated in Section 5.8.3

25 d) Clarify that construction impacts occur during the ‘pre-impact’ phase, and update text accordingly (e.g. table 6- Yes Have made this clearer with sentences in section 2.2. Table 2-1 Section 2.2, Table 2-1

2). also clearly shows pre-impact period may include construction (see
right hand column).

26 e) Please clarify what the ‘first phase’ of construction and operations (P80) means. Yes Text revised to provide clarity. Section 6.6.1

27 f). Use consistent terminology. E.g. pre-development - does that cover pre-impact monitoring which also involves Yes All references to pre-development removed to provide consistency. | Throughout document
construction activities, or just baseline?
Updates

28 As further information will be updated/included at various stages, include a stand-alone schedule in the plan of Yes New schedule prepared and inserted as an Appendix (Gantt chart) See new Appendix
further data to be collected (to what standard/method), further studies to be completed and subsequent reviews or
revisions of the plan. This schedule should include timing and purpose, as well as the need for approval of each
revision.
At a minimum, this schedule should include

29 1. the collation of pre-impact monitoring data for each GDE before impacts, including construction where relevant, Yes Included in the annual review process and Appendix with Gantt Section 10.2
occur. [Will this be all at once, or different time for each GDE?] chart

30 2. inclusion/update of conceptual models. Also please confirm where conceptual models[1] are currently Yes
presented (see p84, 248), and ecological features map.

31 3. the revisions to triggers / actions / impact monitoring once pre-impact monitoring is complete, and conceptual  Yes
models revised for each GDE.

32 4. reqgular reviews in line with the groundwater model / GMMP. Yes

33 5. incorporation of research outcomes from the GABSRP/ RFCRP / other relevant research. Yes

34 The first draft of the plan was submitted in November 2016. Mining operations have not yet commenced. Yes Noted

35 a). Please clarify response in the plan itself. We understand that the model scenario in the EIS/SEIS differs from | Yes GDEMP specifies the EIS/SEIS model has been used. For example, Sections
the 3 scenarios in the model re-run. We believe the SEIS scenario was selected, but this needs to be specified in 4.3.1 and 8.3.2.
the plan itself, to meet the approval condition.

36 b). Ensure the plan contains current reference to the approved conservation advice for the Waxy Cabbage Palm  Yes Updated the reference throughout the document to DEWHA 2008, Throughout document
(currently listed in the plan as DSEWPaC 2013c). and removed TSSC 2008 and DSEWPaC 2013c

37 Approved Conservation Advice for Livistona lanuginosa (Waxy Cabbage Palm). Canberra: Department of the Yes Updated the reference throughout the document to DEWHA 2008, Throughout document
Environment, Water, Heritage and the Arts. Available from: and removed TSSC 2008 and DSEWPaC 2013c
http://www.environment.gov.au/biodiversity/threatened/species/pubs/64581-conservation-advice.pdf. In effect
under the EPBC Act from 03-Jul-2008
All MNES

38 Environmental values should include key ecohydrological features of each MNES, including those that could be  Yes Triggers are based on baseline condition (EIS, SEIS etc) and this | Sections 5.3, 5.5 and

impacted by construction activities (as pre-impact data will be subject to construction impacts). We have included
comments on what is known about the baseline condition of each MNES in this section describing the
environmental values (a), where these comments were largely under (b) previously. We do note there is a current
commitment to have a pre-impact survey during construction. This can still act as a pre-clearance survey, but does
not meet approval condition to have triggers based on baseline condition included in this plan.

has been clarified.

each MNES chapter.

Description of Carmichael River MNES (Section 6)

39 Does the plan provide all available information on hydrological characteristics of the river, especially seasonality of Yes Additional information provided Section 6
baseflows and how that impacts GW interaction?
40|For example, can you specify the areas of ‘gaining and losing’ both spatially and temporally, and description of key No Detail is provided in the conceptual diagrams of gaining and losing Section 6

instream habitats like refugial waterholes (location, depth, persistence times - especially location of these refugial
waterholes in ‘known’ areas of losing water, direct impact to persistence times)?

sections of river and associated text, Chapter 6.
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41|Include a more detailed description of the complexity of hydrological interactions, demonstrating an understanding Addressed - no |GDEMP describes that mining and natural/seasonal conditions Section 6
of how natural conditions and / or mining operations could impact GW drawdown and reduction in flows changes made |may affect groundwater levels. Significant information was added
(especially baseflow), and how these will be included in the monitoring program. in the last revision.
Specific comments:
42|a) Has there been any studies on determining groundwater interaction using isotope analysis (refer to Burrows et No There have not been any studies.
al (2018))?
43 b). Section 6.1.1. What is a typical ‘dry’ season and ‘wet’ season? (i.e. is the wet season typically from Dec to Yes Have added clarity around wet and dry seasonal months in Section |Section 4.1
Feb?). 4.1 Environmental setting
44/c). Section 6.2. Confirm over what time period baseflow was modelled (e.g. Over 100 years). Is there any baseline No The baseflow was modelled over many years in the EIS. The Section 6.2
monitoring data which can assist in determining actual, rather than modelled, baseflow? baseline monitoring data referenced in the GDEMP is all the data
available
45|d). Section 6.3. If flow monitoring was undertaken until 2014, where is this data presented? Further baseline data |Yes Relevant data are presented in the EIS technical reports. The Section 6.3
would be particularly useful in regards to seasonality. The figure 6-5 is useful — can the period be extended / other GDEMP has been updated to include additional information.
time periods added?
46|e). P44. Include a commitment to include any updates in the REMP into this plan to reflect the EVs of the river. Yes Added a commitment Section 6.3.1 before
table 6-1 key water
objectives
47 f). Table 6-1. Where were WQ samples taken — upstream, impact zone, downstream to Belyando? Over how Yes The REMP provides more detail, however, significant additional Section 6.3.1
many years? Is it described in detail in another report? If the water is very turbid during the wet season (6.3.2), text has been included.
how does this correspond to what is presented in Table 6-17? It might be clearer if WQ attributes in Table 6-1 are
separated out for wet and dry seasons — especially if MAW discharge will only occur during periods of flow.
48|g). Section 6.3.2. Specify within text how often losing/gaining parts of the river cease to flow, any differences No The losing and gaining aspects of the river are described. Section 6.3.2
between dry or wet season.
49/h). Sections 6.3.3 and 6.3.4. Describe what is known about all ecological communities dependent on this system. No The purpose of these sections is to provide an overview to the

If these details are not yet known, update the monitoring program to address these attributes, including but not
limited to: macroinvertebrates assemblages within surface water including % composition of functional groups that
are not aerial dispersers, (i.e. group that would be impacted by drawdown, baseline assemblage structure based
on 2 years of ‘wet’ and ‘dry’ season sampling); stygofauna within the hyporheic zone; fish guilds and their
ecohydrological requirements that are likely to be impacted by dewatering; characterisation and condition of
riparian vegetation and habitat along the entire reach (noting hydrological requirements of floodplain riparian
vegetation like River Red Gum).

reader on environmental values. Relevant indicators have been
carried forward into the monitoring program and are specified in
the plan.

50 i) p53. Where is critical refugia within the Carmichael River from DSC to Belyando crossing, especially in relation No This information is not available.
to the 15km modelled to be impacted by dewatering?
51j) How deep is the alluvium? Is it consistent along the Carmichael River reach, from DSC to confluence with No This information is not available.
Belyando?
52 k) P64. The riparian zone is defined as 10m either side of the river. The riparian zone is not limited to a specific Yes Riparian zone varies depending on topography. The riparian zone Section 6.1.1 and 6.4 #

distance under the approval and the entire zone should be considered a MNES.
Description of Waxy Cabbage Palm MNES (Section 7)

is not defined as 10 m either side of the river.

3

53 Can the key areas be shown on a map, particularly with reference to ‘gaining’ and ‘losing’ areas within the Addressed - no This is part of the "Carmichael River features map" to be produced Section 7
Carmichael River reach? changes made |following pre-impact monitoring. Maps are provided in the section
describing the locations of this MNES, and gaining and losing
areas are described.
54 Are you able to include any details of WCP downstream of the mining lease boundary (east of the operations)? No The maps provided in the GDEMP are the current information Section 8
available.
55 Are you able to outline the extent of WCP habitat, similar to what is outlined for the offsets area (Figure 7-8), and |Addressed - no |Locations of this MNES and habitat are described. Section 7

extend this to cover all WCP records in relation to Regional Ecosystems listed in Table 7-2?

changes made

56

Does the text on P119 mean that the source could not be the alluvium? What surveys will be done to confirm this?
When?

Yes

Text amended to confirm that the source is the alluvium.

Specific comments:
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57 a). Section 7.2. Refer to comments on determining the baseline conditions to ‘gaining’ and ‘losing’ areas within Addressed - no The table shows the results of modelling of the water table during  Section 7.2
the Carmichael River reach. Also, in this section, can you clarify what ‘the water table is on average 0.5 m above |changes made the EIS. It means that the river is generally 0.5 m deep as a
the bed of the river channel’ means in relation to surface water / groundwater? Does this mean that the surface minimum, without considering water inputs from upstream. It is a
water level, above the river bed, is typically 0.5m? Where is this true? Along the whole reach / year-round? Is it generalised description for the management plan. Further details
based on monitoring, or modelled data? are provided in the EIS.
58 b). P111. Paragraph on baseflow fluctuations is confusing and not substantiated by evidence. Which sections of  Yes Amended to describe the river is highly variable and has no flow Section 7.2
the Carmichael River have periods of ‘zero’ baseflow? Do you have evidence from drought periods of no flows? Is 30% of the time.
this baseflow from the alluvium, or DSC?
59 ¢). P111. Noting that population structure (life form stages) is a key indicator in monitoring, consider outlining that Yes Sentence added to specify that the 12% adults comprise of both Section 7.3
adult palms comprise of non-producing and reproducing adults. Also outline which of the 12% proportion of adults non-reproducing and reproducing. Information about the proportion
are reproducing across the entire southern population, and if this proportion is similar across each population (e.g. of adults reproducing is not available.
what is the proportion of adults is in the DSC)?
60 d). P111. Is the habitat for the population upstream of the confluence of Carmichael River and Cabbage Tree No Information not available.
Creek the same for other populations downstream of this confluence?
61 e).Section 7.3. Is there a complete list, and locality, of WCP within this southern population provided in this Plan? No All information available has been presented in summary formin | Section 7.3
the GDEMP.
62 f). Table 7.4. Could this include numbers, age class and locality of WCP in each key area, especially for areas No The table is about drawdown, not WCP numbers. That information Table 7-4
with potential impact (Key areas 4-5)? This table is also missing details on WCP downstream of the mining lease is available elsewhere in the plan. The earliest drawdown is Year
boundary. 20 and the plan will be updated on the basis of the WCP survey
during pre-impact monitoring.
63 g). Figures 7-5 a-d. We assume that these figures show all ‘known’ palms that were recorded before 2016. Do you Yes Pre-impact surveys will provide additional information on current | Section 7.3
assume that there will still be 831 palms in 2019, comprising of ~12% adults? status of the species.
Description of Doongmabulla springs-complex MNES (Section 8)
64 Can you confirm when the last comprehensive survey of the springs, including targeted searches for endemic Addressed - no  Previous surveys have been described in the GDEMP, and the Section 8
species, was undertaken? Did it include a survey that covered all 187 vents, which is mentioned under Section 8.1 changes made |study by Fensham et al (2016) have now been included.
(refer to Fensham et al 2016)?
65 Please include all available baseline, including from other studies (bioregional assessments, Fensham et al 2016). Yes Additional information from Fensham et al. 2016 has been Section 8
For example, Fensham et al 2016 notes that some springs contain disjunct populations of plant species (e.g. summarised
Cenchrus purpurascens and Utricularia caerulea at Edgbaston and Doongmabulla, providing background on
environmental values).
66 Ensure that the description of the complex incorporates all 187 vents / describes that vents appear / disappear Yes Additional information from Fensham et al. 2016 has been Section 8
over time (see remote sensing for DSC in bioregional assessment for the Galilee, product 3-4, which maps summarised. Reference made to 187 vents.
wet/greenness over time — some mapped vents do not stay ‘wet’, whilst other unmapped areas appear to stay 'wet'
for the ~30 year period). Description can also include ‘known’ springs and features:
67 -  Joshua Spring and House springs converge to start Carmichael River (as defined in conditions) Yes Added Section 8.1
68| - Bonanza, Keelback, Geschlichen (on a shallow side gully to the south), Bush Pig Trap and Camaldulensis Yes Additional information from Fensham et al. 2016 has been Section 8
springs - are not mounded, but also occur in flat areas remote from outcrop, and are also most certainly discharge summarised. Reference made to 187 vents.
springs with vertical conduits. The plan only refers to Geschlichen in monitoring (spring wetland water level), but is
not described.
69 -  The eastern springs (Little Moses, Yukunna Kumoo, Dusk and Surprise Spring) have vents on the edge of Yes Additional information from Fensham et al. 2016 has been Section 8
wetlands at the base of gently sloping topography suggesting lateral discharge, a feature typical of outcrop summarised. Reference made to 187 vents.
springs.
70 - There are some scalded areas around the House Springs and Camp Springs, but Trianthema sp. Yes Added to Section 8.1 Section 8.1
(Coorabulka R.W. Purdie 1404) is the only scald endemic occurring in these areas.
71 -  The flat topography, mounded vents and absence of outcrop at the western springs (House, Mouldy Crumpet, Yes Additional text added around geography and vertical conduit in Section 8.1.1
Stepping Stone) is strongly suggestive of a vertical conduit through a confining bed typical of discharge springs. section 8.1.1
72 The summary of hydrological baseline (Section 8.3) should link clearly to relevant sections of the GMMP where No Complex links to GMMP are no included as a large quantity of
baseline for the springs hydrological characteristics is described. information has been duplicated to the GDEMP to date, and now
the document is stand alone.
73|- Ensure that the GMMP includes all available groundwater level / spring flow / quality data. No Comment for the GMMP
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74 -  Key findings (P173) are vague regarding water level data (i.e. ‘generally’, ‘is likely’). All levels referred back to Yes The wording is has been selected to reflect the situation. All levels
only one bore (C18002SP). refer to one bore because this is the bore from the relevant
groundwater unit.
75 -  Water quality data (P174-5) needs explaining that table 8-2 is across site, not just DSC. Some interpretation Yes Clarification added to Section 8.3.4. Potential sources of GDEs is  Section 8.3.4
about what potential source may be based on this data, and how reliable it is stand-alone (vs. use across multiple discussed in plan. EC value has been checked and updated.
lines of evidence) could also be included. Why isn’t Moolayember EC results included in Table 8.2 (listed as 572
in Nov 2018 report)? Has there been any readings after major rainfall (about 6 months later)? This would impact
the EC results.
Specific comments
76 a). Expand the description for the 187 vents, including accurate description of groups (see examples above). No Previous surveys have been described in the GDEMP, and the
study by Fensham et al (2016) have now been included.
77 1). Does Moses groups have exactly 65 mounds / non-mound springs? What are the relative % of these types No Previous surveys have been described in the GDEMP, and the
across the group? study by Fensham et al (2016) have now been included.
78 ii). How many springs in the Little Moses group? No Previous surveys have been described in the GDEMP, and the
study by Fensham et al (2016) have now been included.
79 iii). Remaining vents, like the large Yukunna Kumoo Spring, and then a cluster of small springs known as the Dusk No Previous surveys have been described in the GDEMP, and the
Springs, is located in the northern part of the Carmichael and does not seem to have been described. In study by Fensham et al (2016) have now been included.
particular, the Yukanna Kumoo Spring supports WCP.
80 b). Some springs are not described, but are included in monitoring. Figure 8-5 — Geschlichen is listed in the figure, No Previous surveys have been described in the GDEMP, and the
but never mentioned in main body of plan. Is there a reason for this? study by Fensham et al (2016) have now been included.
81 c). Link endemic species associated with specific habitat conditions, such as spring water chemistry, water temp, No Previous surveys have been described in the GDEMP, and the
spring —head. These conditions could be critical for their survival. study by Fensham et al (2016) have now been included.
82 d). Camaldulensis spring is listed in Table 8-1 (comments against Bore C 18011 SP), but not outlined in figures for No Intent is to summarise existing information rather than present all
water level data nor included in the monitoring program. Is there a reason for its exclusion? detail, consistent with use as a management plan.
83 e). Section 8.2.2 Flora from DSC — Include all spring endemics that have been recorded at DSC, considering there Yes Added to Section 8.2.2 Section 8.2.2
hasn’t been a flora survey since 2013 (as outlined on p180). (e.g. Utricularia fenshamii and Fimbristylis blakei
recorded by Fensham et al (2016), but not mentioned in this plan).
84 f). Section 8.2.2. What spring groups are Salt pipewort and Blue devil associated with? Is there a reason fornot  Yes Additional text added to Section 8.2.2. Section 8.2.2.
describing this? (see comments on Figure 8-4 below)
85 g). Please clarify what is known about each of the identified 187 vents, including their vent elevation. Vent No Previous surveys have been described in the GDEMP, and the
elevation is critical for determining how any dewatering impacts will translate into ecological changes. study by Fensham et al (2016) have now been included.
86 h). Section 8.2.4. Has there been any targeted surveys to confirm status and use of habitat values, especially No Refer to EIS and summary presented in GDEMP. Some of these
aqguatic fauna which could be impacted by dewatering (i.e. macroinvertebrates, fish, frogs)? variables will be monitored in pre-impact monitoring.
87 i). Include relevant information on figure 8-4 that is similar to 8-5 and 8-6) (e.g. outlines / points for spring wetlands Yes The figures show different things. Figure 8-4 records of species. Section 8.2.2
and vents), to show at which springs the species are located. For example, it looks like Blue devil specimens Figures 8-5 and 8-6 locations of springs. Additional text has been
have been recorded around the Moses spring wetland, and Salt pipewort with Mouldy crumpet spring (when added to Section 8.2.2 to discuss locations.
compared with other figures). Is there a reason for not describing this species as being associated with the Moses
spring group?
Description of Mellaluka springs-complex MNES
88 The description of MSC is much less detailed than other MNES. Is there anything else known about the condition |Addressed - no |The environmental values of MSC are less than DSC. The
and extent of key ecological features for MSC? changes made |information presented is what is available. The MSC is degraded
and modified.
89 The summary of hydrological baseline (9.4) should link clearly to relevant sections of the GMMP where a baseline No Relevant information has been brought across into GDEMP at last |Section 9.4
for the springs hydrological characteristics is described. Ensure that the GMMP includes all available groundwater revision, so the plan is stand alone.
level / spring flow / quality data.
90 Are any studies planned in the near future to determine the source of the springs? Will this be determined before  No Information provided in the GMMP. GMMP
the review of the model at year two?
91 How does the statement on P237 that no endemic flora are thought to occur at Mellaluka coincide with the Yes The daisy has not been identified so there is no evidence that itis  Section 9.3
unidentified daisy that has only been found and MSC and DSC? an endemic species.
Baseline monitoring (also referenced as pre-impact in the plan)
92 Provide all baseline data available (as per comments against description of environmental values above). No A summary of existing values has been provided. Refer to EIS.
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93 Also include text in the plan against the requirements for control/monitoring sites for pre-impact and impact Yes Additional text added to Section 5.5.4 to address comment. Section 5.5.4
monitoring, with justification if they are not provided for.

94 a). Where a baseline is incomplete, provide details of how the proposed methods/standards, frequency and time- Yes Additional text added to Section 5.5.4 to address comment. Section 5.5.4
of-year of pre-impact monitoring will be adequate to complete a baseline dataset before impacts occur.

95 b). Section 5.5.4 states that alternative pre-impact monitoring may be considered. Can you outline how and who  Yes Additional text added to Section 5.5.4 to address comment. Section 5.5.4
will determine the discontinuing of the collection of these variables and the consideration of others? Also clarify
when this will be undertaken? We assume it will be undertaken prior to construction. Please revise this text to
include a commitment for review / approval if pre-impact monitoring changes once this GDEMP is approved.

96 c). Section 5.5.2 links monitoring attributes to triggers listed under 5.3. Section 5 could be reordered so attributes Yes Ecological triggers section has been moved back to be after the Section 5

are mentioned first and triggers are listed after, as they should be based on attributes.

monitoring approach.

97

98

d). Suggest that details of REMP, GMMP (where referenced in monitoring/mgmt. tables) are described in section 5
so the plan can be read stand alone.

e). Update Table 5-1. Ecological features map / monitoring transects / surveys are not attributes. Perhaps list the
methods / programs to collect information on the attributes in a separate column? This could then also list the
GMMP, REMP as per d) above.

Addressed - no
changes made
Yes

These are described in Section 1.3, Table 1-1.

Updated table to make clearer, and used text from each monitoring
section to connect, with References to the sections in column 1.

Section 1.3, Table 1-1

Table 5-1 key
ecological monitoring
attributes

99 f). Section 5.5.4 — there is a commitment to collect information on all variables listed in the GDEMP during pre- Yes Have added reference to the sections with monitoring variables Section 5.5.4 pre-
impact monitoring. To ensure commitments are met, can you outline what these variables are? Do you mean the impact monitoring
attributes in table 5-17?

100 g). Section 5.5.4. What are the pre-impact studies and how are they different to studies to determine reliance on  Yes The pre-impact studies are monitoring of the environmental Several places, see for
groundwater (assumedly also under this plan) and research in other plans? Are the pre-impact studies the same condition of GDE's prior to any groundwater drawdown. When example Table 2-1.
as those listed in section 10.1.1? Are they currently being done? Pre-impact studies should be completed before combined with baseline monitoring, this provides a long-term data
impact, which would mean pre-construction for some studies. set from which future impacts can be determined. Pre-impact

monitoring is different to groundwater reliance studies. This is
explained in the plan.

101 h). Clarify, for both baseline and impact monitoring, what meteorological monitoring will be undertaken — Yes References made to rain gauges at the Carmichael mine site.
parameters such as rainfall, evapotranspiration, will be important for determining water balance (and therefore
groundwater use) by GDEs.

102i). Please clarify, for both baseline and impact monitoring, that surface water quantity means both flow (during flow Yes Updated throughout as suggested. Throughout report
periods in the river) and water level (during no flow periods in the river / standing water bodies like wetlands) and
update throughout the document.

103 )) In sections 6.6.1 and 6.6.2,and equivalents for other MNES like the management tables, please maintain each | Yes Chapters reviewed in light of comment. Throughout document
subsection to that described (e.g. P84 monitoring of riparian condition should just consider condition, other
indicators such as groundwater level, which should be considered under groundwater levels and surface water
flow). Please also make sure these indicators (with the same terminology) are reflected into table 6-9 (or
equivalent).

Baseline and Impact monitoring comments are made against each MNES.
Monitoring of Carmichael River MNES

104 a). Section 6.6 references multiple indicators of spring wetland extent, threatened/endemic populations, spring Yes These are inaccuracies copied from another section. Deleted. Section 6.6
head pressure and wetland vegetation. Is the intent to monitor attributes of riparian wetlands? Or are these errors,
related to DSC?

105 b). Clarify on P80 that the surveys of permanent upstream waterholes are upstream of the Carmichael as defined Yes Clarification added as suggested. Section 6.6.1
under the EPBC approval (i.e. upstream of Dylingo creek).

106 c). P78 states that a detailed ecological features map will be prepared. When is this? Will it be pre-impact, Yes It will be developed within 3 months of completing the first wet and

including pre-construction?

dry surveys of the Carmichael River (see Section 7.6.1). Additional
text also added for clarity.

107

d). How will the monitoring program target key ecohydrological features (see above), and relevant parameters for
monitoring measures once the map is prepared?

Addressed - no
changes made

This is inherent in the adaptive management approach and
updating of the plan as new information becomes available. If new
features are identified then these will be monitored in the future.

108

e). The bores in figure 6-9 don’t seem to show much groundwater change. Consider additional bores in the
alluvium within the indirect impact zone to the eastern half of the mine site.

Yes

These are impact levels. There is no value in having more
downstream bores.
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109 f). Clarify on P80 (and elsewhere as needed) that a complete surface water flow dataset will be collected priorto | Yes The pre-construction baseline is established as per the EIS and Section 6.9
construction. Monitoring during the first phase could be subject to reductions in catchment area / clearing of REMP. Further information from the REMP will be included.
catchment vegetation.
110 g). Table 6-7 lists approx. 15 bores. Six are used for triggers on P84. Clarify why there are not groundwater Yes The alluvium bores are the relevant groundwater units for
triggers defined for the other bores listed. assigning trigger values for the Carmichael River. Clematis bores
are used in the setting of triggers for Doongmabulla Springs.
111 h). The text about review of the GMMP on P84 seems out of place in the impact monitoring section. Yes Agreed. Paragraph relocated to Section 1.3 where the GMMP is Section 1.3, Table 1-1
first introduced.
112/i). What is meant by the rehabilitated riparian zone (p85)? Is this the zone that will be cleared for the haul road? If Yes A buffer of 500 m either side of the Carmichael River will be Section 6.4
the buffer is so large, it seems unlikely. What rehabilitation will be undertaken? Where? When? These actions maintained in the Project. The only direct impact in this corridor will
should be included in the management tables. be construction of a haul road corridor across the Carmichael
River, described in Section 6.4. Also included in management
table.
j). Table 6-9
113 - Indicators should reflect those in previous sections (e.g. groundwater level and groundwater quality , not Yes Table updated as suggested Table 6-9
groundwater monitoring).
114 - Clarify 'ideally’ where groundwater sites will coincide with population monitoring. What factors could mean they | Yes The word has been deleted. Table 6-9
don’t? Who will be notified?
115 - What does ‘descriptive’ comparison mean for each analysis? Where data is quantitative, there should be little Yes The term 'descriptive’ is added to 'comparison' to indicate that Table 6-9
reason for description. rather than just comparing two means, there will be relevant
discussion regarding the comparison, such as statistical power,
replication, hypothesis etc.
116 - Clarify that monitoring of surface water flow is daily (right column), not monthly (central column). Yes Clarified in table. Data will be collected continuously (daily) and Table 6-9
analysed monthly.
117 - What is the justification for surface water flow trigger at the 80th percentile? Yes Agreed. Changed to 20th percentile. This is a common approach in Table 6-9
the ANZECC Guidelines, where the median (impact) is compared
with the 20th/80th percentile of baseline data. For variables where
high is bad (toxicants) - use 80th percentile. For flow reductions,
20th percentile is appropriate.
118 - Add surface water quality. Yes Added as suggested Table 6-9
Monitoring of Waxy Cabbage Palm MNES
119 a). Can you provide indicative habitat quality monitoring points, similar to what has been outlined for the offsets Addressed - no The plan outlines the proposed monitoring for this MNES including
area (Figure 7-8)? Is there any monitoring proposed downstream of the mine site? changes made |locations and extent.
120 b). P133. Can you include a clear commitment to tag and monitor all sub-adults prior to construction, includinga | Yes Additional text added to Section 7.6.1 Section 7.6.1
pre-clearance survey in the impact area? First sentence states ‘The location of all mature individuals will be
recorded using differential GPS, photographed and mapped’. Another sentence states ‘During the pre-impact
population survey, each individual within each transect will be marked using a differential GPS, and older life
forms (sub-adult and older) will be permanently tagged’.
121 c). One control site is planned at MDW (P133), where drawdown is “minimal”. Explain what monitoring is in place Addressed - no | Monitoring sites will be co-located with bores which will confirm the Section 7.6.1
to confirm that drawdown will not influence the control site. This monitoring should also consider any changesin  changes made  minimal drawdown. Alluvium Control Bore to assign is C027P1,
flows in the River downstream of DSC (see comments regarding Figure 7-9). this bore is not predicted to be impacted from water table
drawdown.
122 d). Update P134 where surface water monitoring will be carried out monthly. Is this water quality? Elsewhere you Yes Text updated to clarify situation. Section 7.6.1
have stated that flow is monitored daily.
123 e). Table 6-7 lists approx. 15 bores along the Carmichael River. P139 only lists 6 alluvium bores that will used for | Yes Two additional alluvium bores added to Figure 7-9. This is the
triggers. Yet only 4 alluvium bores outlined on Figure 7-9 as being used for monitoring. Clarify why there are not groundwater unit relevant to this GDE. There is no requirement for
groundwater triggers defined for the other bores listed. Also changes to hydrology from stream diversions and individual monitoring locations for the WCP. There is a monitoring
flood levees have been identified as potential indirect impact for WCP. Is there a reason there are no surface program under the REMP.
watering monitoring sites outlined for WCP?
124 1). Please revise the text on the bottom of P135 so it is clear that groundwater monitoring will (definitely) occur, and Yes Addressed Section 7.6.1 pre-
sites will be matched to population monitoring sites (if possible). impact
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g). Table 7-5
125 - Indicators should reflect those in previous sections (e.g. groundwater level and groundwater quality, not Yes Updated Table 7-5
groundwater monitoring).
126 - Clarify that monitoring of surface water flow is continuous (central column), not monthly (previous text). Yes Updated Table 7-5
127 - What is the justification for surface water flow trigger at the 80th percentile? Yes Changed to 20th percentile. A common approach in ANZECC is Table 7-5
trigger of 80th or 20th percentile
128 - Add surface water quality. Yes Updated Table 7-5
129 - Align terminology of life stages for monitoring with Table 7-1. Yes Terms are consistent Established to Reproducing adult Table 7-5
130 - Triggers for monitoring weeds should be outlined in the plan, especially for specific species, like WONS. Yes Triggers for weeds are outlined in the plan. Added reference to Table 7-5
WOoNS
131 h). Figure 7-9. Consider use of the term ‘Waxy Cabbage Palm’ instead of Livistona lanuginosa (which is used in  Yes WCP term updated instead of scientific name. Figure 7-9 updated Figure 7-9 waxy

previous Figures). No monitoring bores near WCP downstream of lease, although C14027SP / C14028SP have
been associated with WCP in Table 4-1 and triggers. Is there a reason for exclusion? What is the reason for
inclusion of C029P2, which is associated with tertiary sediments for Mellaluka spring-complex in Table 4-17? Is this
the potential alternative source for the WCP mentioned elsewhere?

to show other alluvium bores. Bore C029P2 removed from the
Tertiary Sediments / Mellaluka Springs row and added in new row
near Alluvium above. Not sure what you are referring to regarding
alternative sources for the WCP.

cabbage palm
monitoring locations

Springs

132 Remote sensing is not described in the monitoring regime for wetland extent, or identifying unmapped vents. Yes This information is included in Section 8.7.1, Table 8-9. Text also  Section 9.8.1
added to Section 9.8.1
Monitoring of Doongmabulla springs-complex MNES
133/ The complex includes 187 vents forming 160 separate wetlands. How is the proposed monitoring (4 wetlands and No Monitoring a representative selection of sites across an area of
10 mounds at Moses, 1 wetland at Little Moses, Joshua) appropriate to address each of these known vents, interest is a valid scientific approach. The sites will be selected
particularly variation (and new vents appearing) over time? during pre-impact monitoring.
134 Do you know / when will you assess the elevation of each spring vent? The explanation (P197) would be further | Yes The monitoring proposed is outlined. Pre-impact surveys of mount |Section 8.7
supported by comparison of impacts at each of the vents, such that there was a distribution in likelihood of height will occur.
hydrological change / monitoring of vents with the least spring head pressure (and therefore most susceptible to
impact).
135 Wetland surveys — clarify what the following sentence means ‘Pre-impact monitored seasonally for two years, Yes Seasonal is twice a year (wet season and dry season). Section 8.8
then seasonally until Baseline & pre-impact is established, annually thereafter.” Should it be baseline first, then Clarifications added. It means that seasonal monitoring will occur
pre-impact? What is seasonal (biannual or quarterly)? for a minimum of two years, but will also go beyond two years if pre-
impact data set is still being established.
136 Wetland vegetation monitoring — consider including particular species as an indicator. Yes These are included - see Section 8.7.1 wetland species Section 8.7.1
composition. Threatened and endemic species are listed below.
137 Threatened and endemic flora populations — consider including the condition of the species as an indicator. Yes Condition added as indicator. Section 8.7.1
138 Aquatic invertebrate sampling? How did you choose the subset of springs to sample? Also do these monitoring Yes Representative selection of sites with good habitat values. Camp |Section 8.7.1
sites cover areas where Gabbia rotunda (a mollusc) and Mamersella sp. have previously been recorded? spring added to include site where Marmersella sp has been found.
Gabbia rotunda has been found at Moses 1.
139 Weed and pest surveys — where will they occur? At every vent? No Monitoring of representative sites across an area is a common and Not applicable.
valid scientific approach. The sites will be selected during pre-
impact monitoring.
140 Surface water monitoring — what water quality parameters are being assessed and in situ only, or are they the Yes Analytes in Appendix A (reference added). Flow rates added Section 8.7.1

parameters listed in Table 8-8? If you are measuring flow rates as well, include as an indicator.

141

Remote sensing does not seem to feature in the monitoring design (e.g. 8.7.1).

Addressed - no
changes made

Mentioned in Section 8.7.1 and 8.8.1.

Section 8.7.1 and 8.8.1

142

Update 8.7.4 with the monitoring program in GMMP, which must include early-warning in other units. Also
monitoring frequency does not match what is outlined in 8.7.3 (every 12 hours for GW level or bi-monthly?).

Yes

Every 12 hours for GW level and every two months for GW quality.

Section 8.7.4

143

Clarify what monitoring will be done in the GMMP vs. GDEMP vs. GABSRP vs. RFCRP - reference to studies that
'may' occur (P203) are not adequate, or bores that the GMMP ‘recommends' (P204).

Yes

Changed "may" to "will".

Pages 203 & 204

Mellaluka Springs

144

On what page is this commitment to review mentioned in your response? It needs to be very clear to commit to
survey, to ensure adequate pre-impact data is obtained, including confirming the source of the springs within a
designated timeframe so as to inform adequate pre-impact monitoring. As such, it should further commit to revise
sampling parameters after revising conceptual understanding of SW/GW interactions for the MSC.

Addressed - no
changes made

Section 9.7.2 has the commitment. Section 10.1 cover the other
points.

Section 9.7.2 and
Section 10.1
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145 Do you know / when you will assess the elevation of each spring vent? Yes Commitment added to carry out LIiDAR or similar to determine the

elevation.

146 Remote sensing does not seem to feature in the monitoring design. Addressed - no Mentioned in Table 9-2. Added to Section 9.8.1 for clarity. Section 9.8.1 and
changes made Table 9-2

147 What pre-impact surface water monitoring is proposed at the complex (P238)? What parameters, in which Yes Parameters in Appendix A (added to text). Locations to be Section 9.8.1 and
locations? determined during pre-impact monitoring. Table 9-2

148 Given the uncertainty around the springs source, it would be beneficial to stipulate in the GDEMP which aquifers | Yes Removed Bore C029P2 from the list on page 238. No other
will be monitored under the GMMP as part of the pre-impact monitoring on P238 and analysis of spring-head changes made - the aquifers are listed.
pressure on P237.
General comments on impacts:
149 a). Quantify in the management tables, especially where the goal is to not exceed approved impacts, what the No Approved impacts are included in the plan.
approved impacts are. This should include areas for defined direct/indirect impact zones, but also the extent and
nature of impacts beyond these areas, so that any impacts beyond those approved can be addressed/offset.
150 b). Ensure the years selected in the drawdown figures (6-9 (or equivalent) show pre-mining (baseline; yr. 0), start Yes No changes to sequences. A new Appendix has been included to

of impact (yr. 15-20), maximum impact, and post mining. Terminology on these figures also needs to be revised
and in line with the rest of the plan — does pre-mining mean pre-impact or pre-construction or pre-operations?

resolve confusion about terminology.

Details of potential impacts of Carmichael River MNES

151

Which map shows the 800m reach? Impacts need to be clearly defined, ideally qualitatively, so that offsets can be
provided if they are exceeded.

Yes

Shown in Figure 6-8.

152

153

Are you able to quantify what the changes to surface and groundwater flows into the Carmichael River are likely to
be (a) under different seasonal conditions (low to no flow periods to flooding), (b) from pre-development conditions
to impact to post-closure, and (c) upstream of mining operations, within mining operations footprint and
downstream of mining operations (down to Belyando crossing)? If not now, is this something that can be updated
before construction / after the model review at year 2 and can be committed to in this plan?

E.g. will 27% reduction be for low flow conditions only (p51)? Will the reduction of baseflows be consistently up to
33% for the entire operational phase, within the mining footprint? Can you confirm that predicted impacts (0.19m)
of drawdown at Joshua will not affect outflow, and therefore that no changes to baseflow from DSC are predicted?

No

No

This information may be available in the future, in which case, will
be included in future revisions.

This information may be available in the future, in which case, will
be included in future revisions.

154

Are you able to clarify what the impact and potential loss of large trees (P80) within the Riparian zone means,
including area of impact? This information also fits under #5 for habitat loss. Is this related to potential impact from
GW drawdown or is the accidental removal during construction (p71)?

Yes

It carries on from the previous paragraph about erosion of the
banks. The plan is just describing potential indirect impacts in this
section, and large trees hold sediment together.

155

How much, and where, will there be temporary loss of habitat if construction vehicles require access to the river?
How will you manage access, and minimise impact, if required? Revise management table accordingly.

Addressed - no
changes made

Refer to direct impact area in Figure 6-8

156

Please use careful language when stating that vegetation will not be cleared within the buffer zone (P72, 73) given
there are known areas over the haul road where vegetation will be cleared.
Please also clarify those impacts already described

Addressed - no
changes made

Included in Section 6.4 #5.

157 - How close the ‘vicinity’ of the eastern mine boundary is for an increase in periods of no flows. No This additional detail is described in the EIS.

158 - Specify what the difference for these no flow periods is within the CCM and upstream. No This additional detail is described in the EIS.

159 - Outline where loss of 16,664 ha of the catchment (33% reduction in surface water discharged into the Yes Additional wording has been included to state that the extent of the
Carmichael River) will be. impact will be 33%, as per the EIS

160 - As per (c) previously, what does the loss of groundwater flows into the river by up to 5% on P52 mean? When is No This is a zero flow condition loss. Not groundwater flow loss.
this? Over what reach of the river? How does it relate to the predicted changes in flow/baseflow?

161 - What does a reduction of 60% of the baseflow mean to the Carmichael River reach, downstream of the project? Yes There is not a 60% reduction in baseflow. There is a 30-60%

change of no flow periods.

162 Has there been consideration of multiple hydrological changes (e.g. GW drawdown and reduction in overbank No The management plan describes the impacts as they were
flows, in conjunction, which can increase likelihood and extent of impacts)? How will monitoring separate these assessed and approved.
impacts?

163 The figures 6-9a-d do not seem to show the predicted 1-4m of drawdown. Where are the location of gauging No The 1-4 m drawdown relates to the level of the water table, not a

stations on these figures? Suggest quick reference back to table 4.1.

particular aquifer.
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164 Better distinguish between #3 and #4 when discussing impacts — surface water (hydrology) changes seem tobe  Yes Text reorganised into appropriate sections (quantity and quality) Section 6.4
confused with water quality changes (e.g. P70. The intro and first dot point under heading #4 seem to be related to
hydraulics, not water quality).

165 Section 6.4. Clarify under #2 (third para) that subsidence beneath catchment areas feeding into the Carmichael Yes Text added as suggested. Section 6.4
River is also addressed in #1 and #3.

166 Section 6.4. Clarify under #3 what is meant by 'disconnection of the floodplain'. How will this occur? Where? What Yes Some additional text added. Refer to EIS for further detail. Section 6.4
are the likely resultant impacts to floodplain flora and fauna?

167 Section 6.4. Clarify under #3 what the quality and flow requirements of the river (P63) are. Assume these can be Yes Reference to Appendix A and REMP added. Flow limits are in Section 6.4
referenced to the REMP. Quality release limits are specified above, but not flow? What is continuous monitoring Appendix A. Continuous refers to several times per day (varies per
frequency for WQ (table 6-5) - every second, hour, day? Consider changing commitment to review turbidity instrument). Release limits will be reviewed by DES based on
release limits when sufficient monitoring data is available. REMP reports

168 Revise terminology on P53 that the loss of refugia will result in localised extinction of aquatic fauna, like fish, No The word "extinction” was not used, but the paragraph refers to

residing in these pools. Confirm these localised extinctions were articulated in the EIS/SEIS (and therefore
‘approved’ impacts).

localised impacts as a part of how ephemeral or semi-ephemeral
streams work.

Details of potential impacts of Waxy Cabbage Palm MNES

169

Are you able to outline where the direct removal of 5.47ha of WCP habitat, including 5 individuals, will be? It is
expected that this information will be in a detailed map of the area, which would be used by the construction team
to ensure only this area was cleared. Figure 7-7 is currently insufficient.

Addressed - no
changes made

Shown in Figure 7-7. This is also covered in the permit to disturb
process.

170

Table 7-3. Suggest to update project phases to align with monitoring phases.

Yes

Addressed in previous comments

#1 Drawdown

171

i. P120 — ‘Drawdown may impact dominant riparian species (River Red Gum and Paperbarks) and therefore result
in loss of open forest canopy. Loss of open forest canopy may in turn impact Waxy Cabbage Palm’. Where are
these areas and is this information included in Section 6?

Yes

Figures 7-7 and 6-8.

Figures 7-7 and 6-8.

172

ii. P120 identifies a residual impact of 21.7ha in the indirect impact zone. When will this occur? Is this the same
zone that was offset for the River? Does it extend downstream of the eastern boundary? What offsets are in place
for impacts downstream of the site?

Addressed - no
changes made

It is the same zone that was offset for the river. Impacts are
described in the plan.

173

iii. Like the Carmichael River, Figures 7-6 a-d do not seem to show the maximum changes in groundwater
drawdown predicted

Yes

The 1-4 m drawdown relates to the level of the water table, not a
particular aquifer.

#3 hydrology

174

i. P127 should specify / quantify what the actual changes in are. Reference can be made to the relevant section of
the Carmichael river chapter (see comments above) to avoid repeating information.

Yes

Reference added to Section 6.4 as suggested

Section 6.4

175/ii. Is it possible to include detailed maps outlining areas where the range of drawdown will be (1-4m), changesin  No Existing maps show these features.
hydrology are predicted, and GW/SW monitoring locations are, in relation to key areas of WCP populations?
176 #4 Fire — threat of ignition from vehicles has not been addressed yet, but mentioned in #10 Earthworks (Adani Yes The threat is therefore covered in the current plan. Its not
2012). necessary to go into all of the potential sources of ignition in the fire
section.
177 #5 Weeds / Pests — need commitment to resurvey before construction to confirm relevance of management Yes Added.

techniques, especially as invasive weeds are a key threat to WCP (TSSC 2008), and rubber vine is throughout the
project area. Suggest review of Table 7-6 to ensure this is captured.

178

#6 Grazing Pressure — is listed under the Approved Conservation Listing as one of the main identified treats to
WCP, yet this plan states ‘ Sustainable grazing practices will be used in the Project Area as a management tool to
manage threats to the Waxy Cabbage Palm’. The use of stock to manage weeds, without exclusion zones and an
appropriate monitoring program, is not an appropriate mitigation / management measure for this threat.

Yes

Wording amended to reflect that the use of stock is not the only
management tool. The effectiveness of stock at reducing weed
biomass will be monitored.

179

#7 Vegetation clearing / habitat loss — this sentence is confusing ‘However, there are other identified potential
threats and indirect impacts such as avoiding trampling or unapproved clearing and habitat fragmentation is to be
avoided, minimised and offset by protecting and improving the existing condition of offset areas’. Trampling is the
threat / indirect impact and avoiding is the management objective. Also, what is trampling associated with? Cattle
grazing only? Grazing by other fauna? Grazing by all fauna? How does this threat differ from #9 Clearing? This
section would benefit from inclusion of indirect impacts like threat of reduction of floods reducing species dispersal
/ viability east of the mine site.

Yes

Agree sentence is confusing. Reworded for clarity. Suggestion
about reduced dispersal from floods added to text.

Section 7.4
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Details of potential impacts of Doongmabulla springs-complex MNES

180

It remains unclear which model scenario has been selected in the plan — see comments against relevant condition
above.

No

The model is identified and described in the EIS.

181 Do you know the predicted impacts at each of the 187 vents? Or how will you relate hydrological changes to Yes Previous surveys have been described in the GDEMP, and the
potential impacts at each vent, or unmapped vents (given variation over time)? study by Fensham et al (2016) have now been included.

182 Please describe the likely impacts at a range of springs at the east of Doongmabulla - Yukunna Kumoo, HDO3A, No The impacts have been described. Refer to EIS and SEIS for
Dusk and Surprise? further details.

183/ Please link predicted drawdowns P183/190 to vent elevations to describe any likely change in spring flow (e.g. Yes Previous surveys have been described in the GDEMP, and the
Merrick in the land court said some springs would stop flowing completely with a drop of 5cm, this should be study by Fensham et al (2016) have now been included.
described). These changes to flow / wetted area should be described under #3.

184 #1 dewatering - As previous, justify the statements that the pressure reductions are within natural / tolerable No Not required by condition.
ranges and the springs will adapt. What is the evidence for these statements? We understood that the purpose of
the GDEMP, consistent with the GDE toolbox was to determine these relationships between hydrology and
ecology.

185 - P190 What does ‘negligible adverse impacts’ mean? If the reduction in pressure is an impact, it needs to be Yes It means that the extent of adverse impacts were assessed to be
addressed. Also, is there evidence of natural seasonal fluctuation for comparison? negligible. Refer to EIS.

186 - Why is there no description of ‘known’ mound heights under baseline conditions? Yes Commitment added to carry out LIDAR or similar to determine the

elevation.

187 - Why is there no specific mention of Salt pipewort and Blue devil associated with predicted pressure drop for Yes There is. See Section 8.7.1. Additional text added to Section 8.4 for
Moses? clarity.

188 #1 subsidence - When describing potential impacts from subsidence, although not predicted to occur, please link No The Rewan studies in relation to subsidence must be done in a
to the RFCRP, which considers the impacts of subsidence on springs. way that does not cause impacts to Matters of National

Environmental Significance.
189 # 4 weeds / pests — Isn’t there a likelihood for the spread of weeds due to ‘increased human traffic to and from the Yes This statement has been relocated from #1 to #4 to address Section 8.5

springs-complex for research and monitoring purposes’?
Details of potential impacts of Mellaluka springs MNES

comment.

190

It remains unclear which model scenario has been selected in the plan — see comments against relevant condition
above.

No

Model used in the EIS/SEIS process.

191 We agree the original impacts were approved by the Minister. However, the plan states that more recent data No Approved impacts are included in the plan.
suggests the springs may have an alternate source, and therefore impacts will be less than those approved by the
Minister. As previous, these impacts need to be quantified (timing and magnitude) within the plan. As a minimum,
reference can be made to approved impacts, with a commitment to revise these if further studies / update of the
model after 2 years show impacts are likely to be less than originally predicted.
192 Please link predicted drawdowns to vent elevations to describe any likely change in spring flow — What does Yes The word "essentially" has been deleted. Refer to EIS for further
“essentially” drying up mean? Will they, or won’t they? detail.
193 See general comment for all MNES above — the drawdown figures seem to show change in contours over time, Yes These are the predicted water levels. The first is a reference level.
without the water level in the individual bores changing. Please revise.
Management measures
i). Fauna spotters
194 Pre-clearance survey - Where in the plan is there a commitment to have a pre-clearance survey, and to have Yes See existing text in Section 7.6.1 under the heading of Pre- Section 7.6.1 and
suitably qualified people present, including a fauna spotter, during clearance? clearance survey. Table 7-6 states that suitably qualified spotter Table 7-6
catcher will be present for clearing.
195 WCP - Will you have a pre-clearance survey to demarcate the 5.47 hectares of habitat, including the 5 individuals, Yes Yes. Please refer to Section 7.6.1 which explains this in existing Section 7.6.1, 5.7 and
to be cleared? Is there clear commitment to notify the Department if there are unexpected finds during pre- text. See new text on notifying the department in Sections 5.7 and |10.1
clearance and what are the steps for informing the Department if additional area of habitat and / or more 10.1.
individuals are required to be removed?
ii). Measures to avoid impacts
196 Have you considered using alternate mining methods as a management measure? Yes Alternative methods are not available. Also addressed in the EIS.
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# Department comments on version 10 Changes Response Report reference
made?
197 Weeds and pests - Do you think that the key information in the Weeds and Pest Management Sub-Plan are No Not required in the GDEMP, but will be included in the weed and  Not applicable.

included in this plan? Currently this plan does not detail current condition of weeds and pests, including the
identification of species and extent, and reference to relevant guidelines, in this plan to ensure appropriate
management actions are in the plan (e.g. Weeds of National Significance (WoNS))? Note: weeds / pests are a key
threatening process for WCP and GDE springs.

pest management plan. Weeds and pests will be regularly
surveyed, with results likely to change over time.

198

- Parthenium - Pay close attention to property hygiene. - Weed seeds are spread very easily by vehicles,
machinery, stock, grain and fodder.
http://environment.gov.au/biodiversity/invasive/weeds/publications/guidelines/wons/p-hysterophorus.htmi

Addressed - no
changes made

See table 9-3 and Section 9.6

Not applicable.

199

- Rubber vine http://environment.gov.au/biodiversity/invasive/weeds/publications/guidelines/wons/c-
grandiflora.html

Addressed - no
changes made

See table 9-3 and Section 9.6

Not applicable.

200

Grazing / Fire - Can you demonstrate how you will monitor the biomass levels of paddocks to ensure ‘sustainable
grazing’ of WCP habitat? Do you have adequate management measures in place to detect breaches in over
grazing of WCP habitat?

Addressed - no
changes made

Habitat assessment method is provided.

Not applicable.

201 Earthworks —(P73) — Should there be a mitigation measure to limit introduction of new pests (flora / fauna, aquatic No Limiting the introduction of new pests is an objective, rather than a Page 73
/ terrestrial) - Would earthworks possibly impact the river through indirectly spreading weeds? mitigation measure.
202 iii). Rehabilitation Measures, There are some minor references to post mine activities in Section 6-9. Considera  Yes Commitment included. Section 6-9
commitment to post impact / rehabilitation monitoring in Section 2.
203 |Mellaluka — Please provide response to our previous comment about the effectiveness of the submersible pump, Yes Submersible pumps are used by the landholder for maintaining the
with reference to revised text in plan. house pad and cattle, and can be used for ecological purposes. If
this does not work, then offsets will be triggered.
204 Have you considered how to supplement flows post-closure? No This will be determined by approval limits and offset requirements. Not applicable.
205 As per (f) below — the goal should match the impact. Yes Addressed throughout Throughout the
document
206 |#3 (P70) refers to surface water quality as the objective. This should relate to hydrology and quality be discussed Yes Updated in management objective green rectangle. Section 6.4
only under #4.
207 |#3 (P191) refers to surface water quality as the objective. This should relate to hydrology and quality be discussed Yes Updated in management objective green rectangle. Section 8.5

only under #4.

208

For dewatering at Mellaluka springs, given the scale of approved impact, and if no further updates to impacts are
available based on alternate source, the goals may be better focused on rehabilitation/remediation, rather than
minimising impacts?

Addressed - no
changes made

Mitigation is preferred over rehabilitation in hierarchy.

Not applicable.

General

209

a). Management tables are to have clear and definable management objectives that are relevant to the impact, to
guide appropriate monitoring indicators and triggers (i.e. water quantity impacts are monitored using water quantity
indicators). Refer to discussions on the Carmichael River and adopt similar approach for other MNES.

Yes

Management tables for WCP, DS and MS updated to reflect
Department comments from Carmichael River.

210 Please remove any remaining references to investigations from the tables to section 5.6. Yes Management tables updated in accordance with DOEE comments. Throughout document
211 Clarify in 5.6 the ability to develop the decision tree model before any investigation, to address the previous Yes New text added to Section 5.6 to clarify model comes before Section 5.6
comment that 'Investigations or reviews should not delay implementation of corrective actions'. investigation and that investigation process should not delay
corrective actions.
212 Clarify in text how activities will be limited during an investigation - See P197. Yes Typo in paragraph 2 addressed. Note limited to currently approved
activities.
213|b). Management tables to reflect information presented in the section (i.e. if geomorphological features have been Yes Management tables for WCP, DS and MS updated to reflect
identified to be impacted, then geomorphological features should be an indicator). Department comments from Carmichael River.
214 Please ensure all text and tables are consistent. Yes Updated all tables including typing out image tables. Text and Throughout document
tables now appear consistent
Triggers
215|Please include clear commitments within section 7.7 (or equivalent) to update triggers when conceptual Yes These commitments have been added to Section 5.5 Ecological Section 5.5

understanding (e.g. source) changes, pre-impact data is collected before the impact phase and once
Environmental Water Requirements of GDES are known. Specify when these updates will occur and what review /
approval will be needed.

triggers. New appendix also added showing timing.
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# Department comments on version 10 Changes Response Report reference
made?
216|Use consistent terminology in relation to the trigger investigation process — triggers met, trigger exceedances Yes Changed all trigger value(s) to trigger level(s). Referenced the Throughout document
(Carmichael River), trigger levels reached (contamination); trigger value(s) breached (Section 8 adaptive words below, detected and exceeded. Removed breach(ed) except
management), below trigger levels (light spill)? in one instance, and removed reached
217 Should references ANZECC Guidelines (2000) be updated with latest revision of the Australian and New Zealand Yes The old ANZECC 2000 guidelines describe the approach, while a ' Throughout document
Guidelines for Fresh and Marine Water Quality (2018) http://waterquality.gov.au/anz-guidelines/about? Are there few minor changes to guideline values occurred in 2018.
any other changes, regarding triggers, which therefore need to be considered in this plan? References reviewed and updated.
Corrective actions
218 |Please clarify in text what limiting mining activities to current activities means — this assumedly means no mining Yes Correct. Clarified in text.
of new seams / areas — is that correct? See P197 for example.
219 Please clarify what implementation of prepared and approved BOS / offset management plan means in relation to Yes This means the application of offset requirements through the
DSC (p197). The BOS describes potential offsets for DSC, but as we understand it Adani does not intend to pathways in the approvals. No offset is predicted to be required as
prepare an OMP relating to impacts at DSC. there are no predicted significant residual impacts.
220\ There could still be greater clarity about the investigation process upfront, so that there is consistency in process No The process can be different, per GDE, so these have been left as
across all GDEs. separate
Offsets
221 Clarify within the plan what the offset provided for the Carmichael River under the BOS relates to. Is this for the No Offsets have been agreed and approved. Details are in the BOS.
6.4ha indirect impact zone? Or the direct impacts (haul road)? Offsets are adequately explained for the purpose of a groundwater
management plan.
222 |Clarify what the area of disturbance in the BOS for the Carmichael River (P92) and each MNES is. Is area the Yes Offsets have been agreed and approved. Details are in the BOS.
appropriate parameter to use for GDEs? Offsets are adequately explained for the purpose of a groundwater
management plan.
223 How was the 90 ha offset for WCP determined? Based on 5.4 ha (direct) or 21.7ha (indirect) or total both (direct/ No Offsets were determined via the EIS and approvals process, and

indirect)? Reviewing the BOS, there are no proposed offsets for stage 2 (when indirect impacts are likely to occur).
There is, however, enough WCP available in stage 1 (up to 336.49 ha — Table 10 in BOS).

the Biodiversity Offset Strategy approval in October 2016. Offset
calculators were used to determine the requirements.

224

When referencing the requirements for upfront offsets for Mellaluka, it would be more robust to quote conditions or
reasons from regulators at the time of approval, rather than the GHD assessment (p237).

Yes

Amendments have been included to reference the appropriate
condition. Predicted impacts to the MSC will be refined through the
re-modelling to be undertaken within 2 years of commencement.
This modelling will utilise additional geological and groundwater
information to confirm the sources aquifer for the MS and the
predicted impacts. Mitigation measures will be refined in response
and offsets proposed should there be significant residual impacts
that cannot be mitigated, or as a corrective action should mitigation
measures not be effective

Page 237

225 Responses to these questions may inform the accuracy of the statement in 10-1 the MDW OAMP acquits offset  No The Moray Downs West Offset Area Management Plan offset
requirements for GDEs. current requirements.
226 Tighten language around provision of offsets in future (e.g. P208, 237). Yes Language tightened by use of ‘will' rather than ‘'may"'
227|The provision of additional offsets under the BOS if impacts under the GDEMP are greater than predicted should Yes Additional wording included. It is also covered in existing text in Table 10-1
be specified as a linkage in table 10-1. the table "additional offsets delivered, including in the event that
groundwater fluctuations exceed the defined GDE groundwater
drawdown trigger levels in the project’s draft EA and the trigger
exceedance is determined to be the result of mining activities and
impacts on GDE cannot be feasibly mitigated"
Waxy Cabbage Palm
228 Please refer to discussions on the management table for the Carmichael River. We are able to discuss the WCP  Yes Management tables for WCP, DS and MS updated to reflect
accordingly, if requested. Department comments from Carmichael River.
Carmichael River
229 |Refer to discussions via teleconference about table 6-10. Yes Table 6-10 updated according to Department feedback in Table 6-10
teleconference and subsequent track changes version.
230 Explain how the trigger will be based on reduction of baseflow (P90-91), if baseflow is not directly monitored. This Yes More information regarding triggers for Carmichael River about

also only addresses changes via groundwater level (mentioned previously in plan), not due to changes in flooding
/ runoff / levees, etc.

baseflow trigger will be included. Output from springs, alluvial
bores and flow rates. This information will also be updated after 2
year review and remodelling process.
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# Department comments on version 10 Changes Response Report reference
made?
231 Confirm the response actions for a trigger exceedance on P92, particularly that some sentences do notrelateto | Yes Revised text inserted to remove focus on WCP and include surface Section 6.8
the WCP instead. The review should consider both groundwater and surface water data, as direct impacts to the water flow and quality
River are predicted from loss of catchment flows.
Doongmabulla Springs
232 |Please refer to discussions on the management table for the Carmichael River. We are able to discuss the DSC  Yes Management tables for WCP, DS and MS updated to reflect
accordingly, if requested. As for other MNES, our comments include the separation of different modes of impact, Department comments from Carmichael River.
need to specify approved impacts, and removing investigation processes.
Mellaluka Springs
233 |Please refer to discussions on the management table for the Carmichael River. We are able to discuss the MSC  Yes Management tables for WCP, DS and MS updated to reflect
accordingly, if requested. As for other MNES, our comments include the separation of different modes of impact, Department comments from Carmichael River.
need for corrective actions to be actions rather than further monitoring, need to specify timeframes, and to
specify/quantify approved impacts.
234 |As significant impacts are predicted during mining operations at Lignum and Stories springs (P225), but for Yes Corrective actions are in relation to triggers, not significant impacts,
Mellaluka spring only post closure, please specify the timing of corrective actions. What will be put in place to and timing is driven by that process. Post-closure impacts will be
manage further impacts post closure? resolved through the modelling process and appropriate measures
in place prior to closure (including offsets if required).
235/ See comments on impact monitoring above. The Department needs to be certain of the adequacy of both No This comment has been addressed by the revisions and
baseline and impact monitoring and mitigation measures before making comment on the adequacy of monitoring clarifications described above.
to detect the effectiveness of those measures.
236|Section 1.4 includes reference to the LEBSA project. Please consider including reference to other bioregional Yes Reference to new products added as suggested. Section 1.4
assessment products now released for the Galilee subregion — see www.bioregionalassessments.gov.au
237|Linkages to other plans — particularly the GABSRP are still not clear (see table 10-1). What information will flow No Linkages are clearly outlined. This plan is stand alone, as Not applicable.
from one plan to the other, and vice versa? How? When? Articulating these linkages in the review/update requested by the Department.
scheduled may assist.
238|What is the probability of unexpected finds for endemic flora species, if only one targeted search was undertaken Yes It is not possible to predict the probability of this event. New text Section 5.7 and 10.1
at DSC, for example? Can you point to in the plan where there is an unexpected finds policy for these endemic added to Section 5.7 and 10.1 to cover this situation, including new
flora species? listed species or endemic species.
Comments arising from GeoSciences Australia and CSIRO review
Groundwater model review
239 Ensure that commitments made in the plan to review the groundwater model within 2 years and update the Yes The groundwater model re-run within 2 years is covered in the
GDEMP accordingly include commitments to address the specific modelling issues raised in the Department’s GMMP. Updated reference included.
comments on the GMMP.
Pre-impact monitoring
240 Please define a verification process to ensure pre-impact data is not impacted by mining operations if operations  Yes Commitment added to Section 10.2 that the Department will be Section 10.2
commence before this data is collected. notified at mining Stage closure and commencement.
Carmichael River
241 Specify within the plan (in addition to references to the REMP) the exact locations for baseline, pre-impact and Yes Baseline flow monitoring has been completed at the locations Section 6.6.1
impact monitoring of streamflow in the Carmichael River to provide sufficient data to quantify likely impacts along specified in Table 6-8. Two new gauging stations will be
its length. If sufficient locations (upstream and downstream of the mine site) do not yet exist, please commit to established — 1) upstream of the Mining lease/downstream of the
installing them. Carmichael & Dylingo Creek confluence and 2) downstream of the
Mining lease before the confluence with the Belyando River. Text
revised in Section 6.6.1
242 To ensure gauged data is accurate, include commitments to resurvey channel cross-sections at these stream Yes Commitments included. Section 6.6.1
gauging locations to maintain accurate height-flow-discharge relationships.
Doongmabulla Springs
243 Include commitments to nest additional bores at 2-5 existing sites to quantify likely impacts resulting from mining  Yes Commitment made in GMMP and see new text in section 4.3.2 of |Section 4.3.2.

to source aquifers for the DSC other than the Clematis Sandstone. This requirement is based on advice that it is
not plausible and reasonable to state unequivocally that the Clematis Sandstone is the sole source aquifer for the
DSC, and to allow for that uncertainty.

this GDEMP.

244

To be consistent with the GMMP, water quality triggers for the Dunda Beds and Clematis Sandstone are needed,
until alternative conceptualisations for the source aquifer for the DSC has been resolved.

Addressed - no
changes made

These have been included. Refer to Appendix B.
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#

Department comments on version 10

Changes
made?

Response

Report reference

Pre-impact monitoring

245

To address the requirement that triggers and limits are based on baseline condition, please include clear
commitments about updating triggers and limits in the GDEMP based on pre-impact monitoring data. Updates to
groundwater and surface water level/flow parameters should occur as soon as possible after the model review
required within two years of the box cut.

Addressed - no
changes made

Clear commitment in Section 9.9. See also Section 10.1 which
says the plan will be reviewed within 2 years of commencement.

Section 9.9 and 10.1

Carmichael River

246 If sufficient streamflow locations do not yet exist (see comments against 6b), please include commitments to Yes Streamflow triggers will be developed through the re-run of the Section 6.6.1
collect pre-impact data for these locations and define early-warning indicators and triggers as soon as sufficient groundwater model that is required within 2 years of the
baseline data is available. commencement of mining operations. See also response to
Comment 241. See new text in section 6.6.1
Doongmabulla Springs
247 Include commitments to collect pre-impact data for other sources for the DSC at the additional nested bores at 2-5 Yes Commitment made in GMMP and see new text in section 4.3.2 of |Section 4.3.2.
existing sites to the west of the mine lease (see comments against 6b) and define early-warning indicators and this GDEMP.
triggers at these locations as soon as sufficient baseline data is available. This needs to include appropriate water
guality data for the Clematis Sandstone and Dunda Beds, as a minimum.
Early-warning triggers
248 The GMMP includes rate limits to act as early warning triggers for impacts on groundwater at the Doongmabulla  Yes Rate limit material from GMMP has been incorporated into
Springs Complex. Please ensure these are included in the GDEMP to meet this condition. Please ensure the first GDEMP, as agreed with DoEE.
rate is applicable for the period that the plan applies, until the model review within two years of the box cut. Also
please ensure that rates are defined for the life of the plan (noting they can be updated every five years).
249 Please include similar rate limits in the GDEMP and GMMP to act as early-warning triggers for the Carmichael Yes Rate limit material from GMMP has been incorporated into
River. GDEMP, as agreed with DoEE.
Compliance with early-warning thresholds, triggers and limits
250 Commit to a defined investigation workflow including: notifying the Department whenever an exceedance occurs, Yes Additional detail added to Section 5.6 to address comment. Difficult

what data will be used in the investigation, what process will be followed to remove non-mining influences (to
ensure impacts are attributable to mining as per 6d/f), and a maximum timeframe in which the investigation will be
completed.

to assign timeframe as exceedances may be very simple or
complex.
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Document 4
From: Hamish Manzi
To: s22
Cc: s22 S47F ;SATF
Subject: GMMP Peer Review
Date: Wednesday, 20 March 2019 12:01:53 PM
Attachments: JBT01-055-004-GWMP Review.pdf

Good morning S22,

Please see attached correspondence from the approved peer reviewer of the GMMP as recently
requested.

Kind regards,

Hamish

Hamish Manzi

Head - Environment & Sustainability

E  Hamish.Manzi@adani.com.au

P office: +61 7 3223 4800 | direct: +61 7 3223 4837
A Level 25, 10 Eagle Street, Brisbane, QLD, 4000

P GPO Box 2569, Brisbane, QLD, 4001

\W adaniaustralia.com

Delivering energy

solutions for an
advancing world.

If you receive this message by mistake please tell me, do not use it and remove both messages from your system.

Privilege, confidentiality and copyright associated with this email is not waived.
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’ JOT CUTTSUTCUTTY T Ty ctd
Jgr 2 ABN 46 134 273 224

-— PO Box 1164

- - CARINDALE, QLD, 4152

consulting Phone +61 7 3395 4552
Mobile +61 409 266 469

Our reference: JBT01-055-004
19 March 2019

S47F

Manager, Hydrogeology & Approvals

Adani Mining Pty Ltd

GPO Box 2569, Brisbane, QLD 4001, Australia

Review of Groundwater Management and Monitoring Program — Carmichael Coal Project

John Bradley of JBT Consulting Pty Ltd (JBT) has conducted an independent 3" party review of a number
of draft versions of the Groundwater Management and Monitoring Program (GWMMP) for the Carmichael
Coal Project that have been prepared by AECOM Australia Pty Ltd (AECOM) . An independent 3 party
review of the GWMMP is a requirement of Condition 39(h) of the EPBC approval for the Carmichael Coal
Project (the Project).

It is our understanding that Adani Mining Pty Ltd (Adani) have submitted the final draft' of the GWMMP to
the regulator for review. It is our conclusion that draft report incorporates the changes and modifications that
have been recommended by JBT and discussed with Adani and AECOM and that the 3™ party review process
of the GWMMP has been completed.

Please contact the undersigned should you have any further queries.

Yours Faithfully,

%

John Bradley
Director/ Principal
JBT Consulting Pty Ltd

' Carmichael Coal Project — Groundwater Management and Monitoring Program, Draft 5, 22 January 2019. Report prepared for Adani
Mining Pty Ltd by AECOM Services Pty Ltd.

Filename : JBT01-055-004-GWMP Review.docx —
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Document 5

From: s22

To: s47F “; Gregory Manning

Cc: s22 1822 1822 1822 ; Post Approval; Hamish Manzi

Subject: RE: EPBC 2010/5736: condition 5 - Updated Groundwater Dependent Ecosystem Management Plan

(groundwater data) [DLM=For-Official-Use-Only]

Date: Monday, 21 January 2019 2:08:57 PM

Attachments: image002.png

HIS47F

I have successfully downloaded the PDF and word version with tracked changes. | have provided
the PDF to GA and CSIRO and will get the word version to them later today.

S22

s22

s22 | E°

W www.environment.gov.au

From:S47F [mailto S47F @adani.com.au]

Sent: Monday, 21 January 2019 11:26 AM

To: Gregory Manning

Cc:S22 ;S22 ;S22 ;822 ;S22 ; Post Approval ;
Hamish Manzi

Subject: EPBC 2010/5736: condition 5 - Updated Groundwater Dependent Ecosystem
Management Plan (groundwater data)

Importance: High

COMMERCIAL IN CONFIDENCE

Good morning Greg

The purpose of this email is to advise that | will shortly transmit a copy of the Groundwater
Dependent Ecosystem Management Plan (Carmichael Coal Mine Project) with updated
groundwater level and quality data.

For your information, following figures and tables have been updated:

Figures
« Figure 4-2: Hydrogeologica conceptua model — pre-mining
e Figure 4-3: Hydrogeological conceptual model — mining & post-mining

e Figure 6-9 ad Predicted Alluvia aguifer impacts associated with the
Carmichael River

e Figure 7-6 ato d: Predicted drawdown to Alluvium aquifer over the life of the
project

e Figure 8-10 Hydrogeological conceptual model — pre-mining
¢ Figure 8-11 Hydrogeological conceptual model — post-mining
e Figure 8-15a-e Groundwater impact contour maps for the Clematis aquifer

e Figure 9-8af Predicted groundwater draw down associated with the
Meélla uka springs-complex

Tables

e Table 6-7 Groundwater Monitoring locations (from the GMMP), column


a21053
Text Box
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titled “Monitoring Bores (depth in m)”, last two monitoring levels

e Table 8-1 Water level data; columns titled “Ground Surface Elevation
(mMAHD)” and “Water Level (MAHD)”

e Appendix B - Groundwater drawdown and quality triggers, and all
groundwater quality tables, including new information at the start of each

table.

| will also transmit a track changed version, highlighting the location of the changes.
Could the department please advise when the documents are successfully retrieved?

Regards

s47F

s47F

Manager, Approvals

S47F @adani.com.au | www.adaniaustralia.com

Level 25, 10 Eagle Street, Brisbane, QLD 4000 | GPO Box 2569, Brisbane, QLD, 4001

...% Please consider the environment before printing this email
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Document 6
From: S47F
To: s22
Cc: Post Approval; Hamish Manzi; S22
Subject: RE: EPBC 2010/5736 Groundwater Dependent Ecosystem Management Plan
Date: Friday, 15 March 2019 4:47:23 PM

COMMERCIAL IN CONFIDENCE

Good afternoon S22

Further to my email below, Adani has made some minor amendments to improve clarity, and
rectify some clerical errors, in the Groundwater Dependent Ecosystem Management Plan.

| will also send a separate email that includes a link to our “sharefile” system, where you can
download version 11a of the Groundwater Dependent Ecosystem Management Plan (March
2019), and a document showing differences between version 11 of 6 March 2019 to this version.

Regards

s47F

s47F
s47F @adani.com.au
S47F

Level 25, 10 Eagle Street, Brisbane, QLD, 4000
GPO Box 2569, Brisbane, QLD, 4001
adaniaustralia.com

solutions for an
advancing world.

ad ani Delivering energy

From:S47F

Sent: Wednesday, 6 March 2019 5:33 PM

To: 'Gregory Manning'

Cc: 'post.approvals@environment.gov.au' ; Hamish Manzi ; S22 @environment.gov.au';
S47F ;S22

Subject: EPBC 2010/5736 Groundwater Dependent Ecosystem Management Plan

Importance: High

Commercial in Confidence

Dear Greg

Please find attached correspondence from Hamish Manzi, Head — Environment and Sustainability
about the Groundwater Dependent Ecosystem Management Plan under controlled action
approval EPBC 2010/5736. Also attached is a spreadsheet with the comments provided by your
department in February 2019, and Adani’s responses.

| will also send a separate email that includes a link to our “sharefile” system, where you can
download version 11 of the Groundwater Dependent Ecosystem Management Plan (March
2019), and a document showing differences between version 10 from November 2018 and this
version.

Could your team please acknowledge receipt via return email?

Regards

s47F
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s47F

s47F @adani.com.au

s47F

Level 25, 10 Eagle Street, Brisbane, QLD, 4000
GPO Box 2569, Brisbane, QLD, 4001
adaniaustralia.com

solutions for an

ad ani Delivering energy

advancing world.
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Document 7
From: s22
To: s47F
Cc: s22
Subject: RE: Meeting about groundwater late last year [SEC=UNCLASSIFIED]
Date: Monday, 7 January 2019 11:39:39 AM
HiS4TF

Attendees were as follows:
e Greg Manning (DoEE)

°522 (DOEE)
S22 (DoEE)
S22 (DoEE)
e522 (CSIRO)
S22 (CSIRO)
S22 (Geoscience Australia)
S22 (Geoscience Australia)
S22 (Geoscience Australia)
Cheers
S22
From:S47F [mailto S47F @adani.com.au]
Sent: Monday, 7 January 2019 9:28 AM
To:S22
Subject: Meeting about groundwater late last year
Hello 822

Are you able to please provide a list of attendees from the Commonwealth / Geoscience
Australia / CSIRO at the video conference we had about groundwater late last year?

Regards

s47F

s47F

Manager, Approvals

s47F @adani.com.au | www.adaniaustralia.com

Level 25, 10 Eagle Street, Brisbane, QLD 4000 | GPO Box 2569, Brisbane, QLD, 4001
iﬁ Flease consider the environment before printing this email
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Document 8
From: s22
To: "Hamish Manzi"
Cc: Lucas Dow; Dean Knudson; Gregory Manning; S22 ; James Tregurtha
Subject: RE: Revised Pathways document [SEC=UNCLASSIFIED]
Date: Thursday, 24 January 2019 3:55:59 PM
Hi Hamish

Thank you for your email and the attached information.

We now asked the CSIRO and Geoscience Australia to restart their review, now that we have updated
groundwater management plans (GDEMP and GMMP) that are based on the updated data following
the groundwater level quality assurance review. | note that Queensland agencies have not yet
provided formal confirmation of the data, however on the basis of what you’ve provided below along
with the updated plans we will move forward with the review.

The review has commenced as of today and it take four weeks. Please also note that we will be
meeting with the CSIRO and Geoscience Australia to discuss revised timeframes and will let you know
if there is a change to timing. Should Queensland formally advise that there remain groundwater bore
data issues we will discuss with you prior to considering any decisions about the review.

As we've discussed, the Department has commenced its regulatory review of these plans. Following
our conversations last week we will provide written feedback on the GDEMP in the coming days. Once
we’ve done that we’ll look at finalising our regulatory feedback on the GMMP.

Please let me know if you have any questions or concerns.

Regards

S22

s22

Director

Post Approvals Section

Environmental Standards Division

s22 @environment.gov.au
GPO Box 787 | CANBERRA ACT 2601 | AUSTRALIA
www.environment.gov.au/epbc

The Department acknowledges the traditional owners
of country throughout Australia and their continuing

connection to land, sea and community. We pay our
respects to them and their cultures and to their elders
both past and present

From: Hamish Manzi [mailto:Hamish.Manzi@adani.com.au]
Sent: Wednesday, 23 January 2019 9:21 PM

To:S22

Cc: Lucas Dow ; Dean Knudson ; Gregory Manning ; S22 ; James Tregurtha
Subject: RE: Revised Pathways document [SEC=UNCLASSIFIED]

DearS22

| am writing to confirm that the Groundwater level quality assurance review is now complete. Our
understanding is that you were seeking this confirmation in order to continue your review of these
plans.
Broadly, the process that has been followed was:
1. Adani and our consultants have reviewed the groundwater level data sets and proposed a
revised “measured” groundwater level for a number of bores
2.This material was provided to the QLD Department of Natural Resources, Mines and Energy for
their review
3. DNRME responded to this with a request for further clarification or detail, specifically by bore if
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required
4. Adani has responded to all those requests
5. Adani has subsequently incorporated that material into the GDEMP and GMMP
Adani have updated both the GDEMP and GMPP and transmitted those revised versions to the

Department on the 215t and 22" January respectively.

The attached memo provides further details of the quality assurance and materiality review that was
conducted.

We look forward to now receiving the Department’s comments on these plans.

Regards

Hamish

Hamish Manzi

Head of Environment & Sustainability

Off +61 7 3223 4800 | hamish.manzi @adani_com.au | www.adaniaustralia.com

Level 25, 10 Eagle Street, Brishane, QLD 4000 | GPO Box 2569, Brisbane, QLD, 4001

Fﬁ Please consider the environment before printing this email

From:S22 @environment.gov.au]
Sent: Friday, 4 January 2019 11:34 AM

To: Hamish Manzi <Hamish.Manzi@adani.com.au>
Cc: Lucas Dow <Lucas.Dow@adani.com.au>; Dean Knudson <Dean.Knudson@environment.gov.au>;

Gregory Manning <Gregory.Manning@environment.gov.au>; S22

<822 @environment.gov.au>; James Tregurtha <James.Tregurtha@environment.gov.au>
Subject: RE: Revised Pathways document [SEC=UNCLASSIFIED]
Hi Hamish

Thank you for confirming Adani’s preferred pathway. Please note that when we received your email
we spoke with the CSIRO and Geoscience Australia to let them know and indicated that they should
continue reviewing aspects of the plans they can while the data issues are being resolved.

We are currently working through our ‘regulatory review’ of the GDEMP and will be in touch mid-next
week before we send our feedback through.

Apologies for the delay in responding.

Kind regards
s22

Director
Post Approvals Section
Environmental Standards Division

S22 @environment.gov.au
GPO Box 787 | CANBERRA ACT 2601 | AUSTRALIA

WWW.environment.gov.auzepbc

The Department acknowledges the traditional owners
of country throughout Australia and their continuing

connection to land, sea and community. We pay our
respects to them and their cultures and to their elders
both past and present

From: Hamish Manzi [mailto:Hamish.Manzi@adani.com.au]

Sent: Friday, 21 December 2018 2:58 PM

To: James Tregurtha <James.Tregurtha@environment.gov.au>

Cc: Lucas Dow <Lucas.Dow@adani.com.au>; Dean Knudson <Dean.Knudson@environment.gov.au>;

Gregory Manning <Gregory.Manning@environment.gov.au>; S22
@environment.gov.au>; S22 @environment.gov.au>



Subject: RE: Revised Pathways document [SEC=UNCLASSIFIED]

Good afternoon James,

Adani’s preference is to continue on Pathway 1 as expeditiously as possible.

| understand from DES that DNRME have assigned additional resources to completed the quality

assurance review, | was advised this morning that this will be completed on the 11th January. (DNRME
have noted potential need for clarification from that review).
From that process, Adani will classify the significance of any groundwater reference level changes, as
follows:
- Bores that were not used for the EIS Modelling process will be excluded as these have been QA
checked separately and triggers can be developed from that check.
- A significance test for agreed (DNRM) changes to groundwater reference levels in the context of
modelled impacts that would influence trigger levels in the GMMP
(I have discussed this with John today, please note we are confirming this test with our
hydrogeologist and will revert with details)
- If required, additional verification ( we will also revert on these processes)
Adani will prepare and submit a revision of the GEDMP and GMMP which clearly shows any changes
in relation to this groundwater reference level review.
| have also received interim feedback on the GMMP and GDEMP from DES today.
Regards,
Hamish

Hamish Manzi

Head of Environment & Sustainability

Off +61 7 3223 4800 | hamish.manzi @adani_com.au | www.adaniaustralia.com

Level 25, 10 Eagle Street, Brishane, QLD 4000 | GPO Box 2569, Brisbane, QLD, 4001

iiﬁ Please consider the environment before printing this email

From: James Tregurtha [mailto:James.Tregurtha@environment.gov.au]

Sent: Wednesday, 19 December 2018 1:37 PM

To: Hamish Manzi <Hamish.Manzi@adani.com.au>; Lucas Dow <Lucas.Dow@adani.com.au>

Cc: Dean Knudson <Dean.Knudson@environment.gov.au>; Gregory Manning
<Gregory.Manning@environment.gov.au>; S22 @environment.gov.au>; S22

@environment.gov.au>
Subject: Revised Pathways document [SEC=UNCLASSIFIED]
Hi Lucas and Hamish,
As discussed with Hamish just now, here is a revised version of the pathways document that
incorporates confirmation of our prior approval of Adani’s groundwater model, and a couple of
additional clarifying points from Geoscience Australia in the “Expected Characteristics” section of
Pathway Two.
Regards
James
James Tregurtha
First Assistant Secretary - Environment Standards Division
Department of the Environment and Energy
Tel: 6274 1077 | Mob: 0434 567 487

The Department acknowledges the traditional owners of country throughout Australia
and their continuing conection to land, sea and community. We pay our respects to them
and their cultures and to their elders both past and present.
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Document 9
From: Hamish Manzi
To: s22
Cc: Lucas Dow; Dean Knudson; Gregory Manning; S22 ; James Tregurtha
Subject: RE: Revised Pathways document [SEC=UNCLASSIFIED]
Date: Wednesday, 23 January 2019 9:21:36 PM
Attachments: Carmichael Coal Mine Groundwater level review Note 230119.pdf
DearS22

I am writing to confirm that the Groundwater level quality assurance review is now complete. Our
understanding is that you were seeking this confirmation in order to continue your review of these
plans.
Broadly, the process that has been followed was:
1. Adani and our consultants have reviewed the groundwater level data sets and proposed a
revised “measured” groundwater level for a number of bores
2.This material was provided to the QLD Department of Natural Resources, Mines and Energy for
their review
3. DNRME responded to this with a request for further clarification or detail, specifically by bore if
required
4. Adani has responded to all those requests
5.Adani has subsequently incorporated that material into the GDEMP and GMMP
Adani have updated both the GDEMP and GMPP and transmitted those revised versions to the

Department on the 21t and 22nd January respectively.

The attached memo provides further details of the quality assurance and materiality review that was
conducted.

We look forward to now receiving the Department’s comments on these plans.

Regards

Hamish

Hamish Manzi

Head of Environment & Sustainability

Off +61 7 3223 4800 | hamish.manzi@adani.com.au | www.adaniaustralia.com
Level 25, 10 Eagle Street, Brisbane, QLD 4000 | GPO Box 2569, Brisbane, QLD, 4001

Fﬁ Please consider the environment before printing this email

From:S22 @environment.gov.au]
Sent: Friday, 4 January 2019 11:34 AM
To: Hamish Manzi

Cc: Lucas Dow ; Dean Knudson ; Gregory Manning ; S22 ; James Tregurtha
Subject: RE: Revised Pathways document [SEC=UNCLASSIFIED]
Hi Hamish

Thank you for confirming Adani’s preferred pathway. Please note that when we received your email
we spoke with the CSIRO and Geoscience Australia to let them know and indicated that they should
continue reviewing aspects of the plans they can while the data issues are being resolved.

We are currently working through our ‘regulatory review’ of the GDEMP and will be in touch mid-next
week before we send our feedback through.

Apologies for the delay in responding.

Kind regards
s22

Director
Post Approvals Section
Environmental Standards Division

s22 @environment.gov.au
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GPO Box 787 | CANBERRA ACT 2601 | AUSTRALIA
www.environment.gov.au/epbc

The Department acknowledges the traditional owners
of country throughout Australia and their continuing

connection to land, sea and community. We pay our
respects to them and their cultures and to their elders
both past and present

From: Hamish Manzi [mailto:Hamish.Manzi@adani.com.au]
Sent: Friday, 21 December 2018 2:58 PM
To: James Tregurtha <James.Tregurtha@environment.gov.au>
Cc: Lucas Dow <Lucas.Dow@adani.com.au>; Dean Knudson <Dean.Knudson@environment.gov.au>;
Gregory Manning <Gregory.Manning@environment.gov.au>; S22
@environment.gov.au>; S22 @environment.gov.au>
Subject: RE: Revised Pathways document [SEC=UNCLASSIFIED]
Good afternoon James,
Adani’s preference is to continue on Pathway 1 as expeditiously as possible.
| understand from DES that DNRME have assigned additional resources to completed the quality

assurance review, | was advised this morning that this will be completed on the 11t January. (DNRME
have noted potential need for clarification from that review).
From that process, Adani will classify the significance of any groundwater reference level changes, as
follows:
-Bores that were not used for the EIS Modelling process will be excluded as these have been QA
checked separately and triggers can be developed from that check.
- A significance test for agreed (DNRM) changes to groundwater reference levels in the context of
modelled impacts that would influence trigger levels in the GMMP
(I have discussed this with John today, please note we are confirming this test with our
hydrogeologist and will revert with details)
-If required, additional verification ( we will also revert on these processes)
Adani will prepare and submit a revision of the GEDMP and GMMP which clearly shows any changes
in relation to this groundwater reference level review.
I have also received interim feedback on the GMMP and GDEMP from DES today.
Regards,
Hamish
Hamish Manzi

Head of Environment & Sustainability
Off +61 7 3223 4800 | hamish.manzi@adani.com.au | www.adaniaustralia.com
Level 25, 10 Eagle Street, Brisbane, QLD 4000 | GPO Box 2569, Brisbane, QLD, 4001

i-'-ﬁ Please consider the environment before printing this ermail

From: James Tregurtha [mailto:James.Tregurtha@environment.gov.aul]

Sent: Wednesday, 19 December 2018 1:37 PM

To: Hamish Manzi <Hamish.Manzi@adani.com.au>; Lucas Dow <Lucas.Dow@adani.com.au>

Cc: Dean Knudson <Dean.Knudson@environment.gov.au>; Gregory Manning

<Gregory.Manning@environment.gov.au>; S22 @environment.gov.au>; S22
@environment.gov.au>

Subject: Revised Pathways document [SEC=UNCLASSIFIED]

Hi Lucas and Hamish,

As discussed with Hamish just now, here is a revised version of the pathways document that

incorporates confirmation of our prior approval of Adani’s groundwater model, and a couple of

additional clarifying points from Geoscience Australia in the “Expected Characteristics” section of

Pathway Two.




Regards

James

James Tregurtha

First Assistant Secretary - Environment Standards Division
Department of the Environment and Energy

Tel: 6274 1077 | Mob: 0434 567 487

The Department acknowledges the traditional owners of country throughout Australia
and their continuing conection to land, sea and community. We pay our respects to them
and their cultures and to their elders both past and present.
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Carmichael Coal Mine — Groundwater level review

e Adani and our consultants have reviewed the 2011 to 2017 data sets with respect to
groundwater reference levels for bores (41 of the 52 installed by Adani) that have been used
for calibrating groundwater numerical model for the SEIS. The review was done to compare
the groundwater level data used for SEIS calibration (period 2012-14) with more recent
groundwater level data (period 2012-2017).

e Newer bores not used in the SEIS model were excluded from this review

e A report was submitted to DNRME for the bores in each hydrostratigraphic unit, with a
justification for changes (if any) between the two data sets and a recommended (surveyed
accurate) reference level

o DNRME have then reviewed this material, and where required have engaged with Adani
before settling and agreeing on the data sets.

e DNRME will use this data in their public data set

o Adani will update the GDEMP and GMMP with this revised data set.

e Additionally, Adani have completed a materiality review of the revised groundwater levels
which is presented below.

In undertaking the materiality review, consideration has been given to individual reference level
adjustments as they pertain to the overarching objective and requirement of the GDEMP and GMMP
plans. That is to say that a variation of the individual reference level may be significant as it relates
to that individual bore, however it does not follow that such significance extends beyond that
individual bore or mean that it is material in consideration of the entirety of the GDEMP and GMMP.

The purpose of this exercise was to review individually and collectively whether there was any
significance associated with these reference level changes with respect to predicted groundwater
drawdown and the groundwater model calibration.

The accuracy of model calibration, conducted during the SEIS based on the initial groundwater level
data set, is best quantified by the RMS (root-mean-square) statistic as identified in the National
Water Commission (2012) Australian modelling guidelines. This considers the totality of
observations. Consequently, overall calibration performance cannot be judged on the basis of any
one bore.

What is important for a single bore is not its reference level, or measured water level, but the
residual of a simulated water level from the measured value. An indication of "significant variation"
can be given by the RMS value for bores which was +/- 6.8 m at the time of the SEIS and is now +/-
7.6 m after corrections for modified bore reference levels. For this exercise, a significant variation
was defined as +/- 7m. A residual of this magnitude at a given site would indicate that calibration is
marginal at that site and not as good as other sites.

A total of 41 bores on the Adani mining lease have been examined for the difference between the
reported SEIS measured water level, and the median of measured water levels from 2012 to 2017
(corrected where necessary for bore reference levels). The median difference was found to be
0.01 m. However, four (4) bores were found to have differences in excess of 2 m, due to bore re-
surveying / elevation corrections.

The tables below provide a summary of the RMS for the bores installed by Adani for the SEIS and
2018 reviewed groundwater level data sets. The changes in calibration statistics are not material
from a modelling perspective.
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Table 1 Calibration statistics

Scaled RMS all bores

95%tile

7.20%

7.33%

7.34%

7.33%

7.33%

7.33%

Scaled RMS- Adani Bores

12.20%

12.69%

12.96%

12.84%

12.85%

12.92%

Table 2 Individual bore level review results (metres)

Bore ID Formation

GWL survey
corrected and
reported to

DNRME

DNRME Review

Process
completed

SEIS -
Measured

SEIS-
Modelled

SEIS Variance
between Modelled
and Measured

Variance between SEIS
Modelled and DNRME
Reported

Difference between SEIS
Variance and DNRME
Reported Variance

C027P1 Alluvium 223.84 YES 224.79 22211 -2.69 -1.74 0.95
C029P1 Alluvium 214.70 YES 214.63 219.18 4.55 4.48 -0.07
C025P1 Alluvium 216.72 YES 216.60 219.04 2.44 2.32 -0.12
C025P2 Tertiary 217.45 YES 217.92 219.04 112 1.59 0.47
C029P2 Tertiary 220.01 YES 220.20 218.18 -2.02 -1.83 0.19
C9845SPR  Tertiary 23491 YES 23421 233.01 -1.20 -1.90 -0.70
HDO02 Clematis 234.36 YES 238.20 236.98 -1.22 2.62 3.84
C022P1 Dunda beds 246.66 YES 246.68 24314 -3.54 -3.52 0.02
C027P2 Dunda beds  226.90 YES 226.59 224.83 -1.76 -2.07 -0.31
C180116S  Rewan 239.46 * 238.07 240.87 2.80 141 -1.39
P

C035P1 Rewan 231.89 YES 232.19 22831 -3.88 -3.58 0.30




Bore ID

Formation

GWL survey
corrected and
reported to

DNRME

DNRME Review
Process
completed

SEIS -
Measured

SEIS-
Modelled

SEIS Variance
between Modelled
and Measured

Variance between SEIS
Modelled and DNRME
Reported

Difference between SEIS
Variance and DNRME
Reported Variance

C9838SPR Rewan 228.74 YES 228.19 218.60 -9.59 -10.14 -0.55
C008P1 Bandanna/  211.80 YES 211.82 221.58 9.76 9.78 0.02
Rewan
Cco18P1 Bandanna 244.89 YES 245.14 254.30 9.16 9.41 0.25
C832SP Bandanna 229.20 YES 223.34 219.99 -3.35 -9.21 -5.86
C847sP Bandanna 232.59 YES 231.98 228.84 -3.14 -3.75 -0.61
C007P2 Bandanna 212.53 YES 212.39 221.51 9.12 8.98 -0.14
coospP2 Bandanna 213.40 YES 213.36 221.58 8.22 8.18 -0.04
C014P2 Bandanna 209.15 YES 209.69 226.32 16.63 17.17 0.54
co16P2 Bandanna 248.46 * 248.70 255.02 6.32 6.56 0.24
C018P2 Bandanna 242.45 YES 243.94 254.27 10.33 11.82 1.49
Cco20pP2 Bandanna 220.66 * 220.99 233.21 12.22 12.55 0.33
C032P2 Bandanna 233.14 YES 233.08 228.88 -4.20 -4.26 -0.06
Co35P2 Bandanna 232.84 YES 233.09 227.94 -5.15 -4.90 0.25
C011P1 Bandanna 230.03 YES 230.65 233.44 2.79 3.41 0.62
C034P1 Bandanna 230.96 * 231.92 224.56 -7.36 -6.40 0.96
C844sP Bandanna 231.06 YES 231.25 227.76 -3.49 -3.30 0.19
C9839SPR Bandanna 228.13 YES 227.20 218.61 -8.59 -9.52 -0.93
CO06P3r Colinlea 213.28 YES 213.19 221.44 8.25 8.16 -0.09
Coo7P3 Colinlea 216.93 YES 216.85 221.51 4.66 4.58 -0.08
C011P3 Colinlea 227.31 YES 227.34 233.18 5.84 5.87 0.03
co18P3 Colinlea 242.43 YES 242.28 253.50 11.22 11.07 -0.15
C024P3 Colinlea 228.88 YES 228.83 237.95 9.12 9.07 -0.05
C034P3 Colinlea 231.07 YES 231.40 224.59 -6.81 -6.48 0.33
C833sP Colinlea 228.28 * 223.26 218.06 -5.20 -10.22 -5.02




Bore ID Formation GWL survey DNRME Review | SEIS - SEIS- SEIS Variance Variance between SEIS | Difference between SEIS
corrected and Process Measured Modelled between Modelled | Modelled and DNRME | Variance and DNRME
reported to completed and Measured Reported Reported Variance

DNRME

C848spP Colinlea 23191 YES 231.45 228.66 -2.79 -3.25 -0.46
C834spP Colinlea 227.60 * 223.19 219.34 -3.85 -8.26 -4.41
Cc840spP Colinlea 228.01 YES 228.21 220.66 -7.55 -7.35 0.20
C9849SPR  Colinlea 231.88 YES 231.54 226.94 -4.60 -4.94 -0.34
C012P1 Joe-Joe 221.38 YES 221.34 233.16 11.82 11.78 -0.04
co12p2 Joe-Joe 221.35 YES 221.35 233.02 11.67 11.67 0.00

Note: For Bores marked * in the table above, Adani has responded to DNRME to address matters raised in the review process, and whilst awaiting a response from
DNRME, is confident that all matters raised are addressed in full.



In order to determine whether the marginal variation in the calibration statistics (groundwater
model accuracy) as a result of the longer and revised groundwater level data set at these sites will
have a material impact on the predicted outcomes of the model the likely influence on the model
needs to be considered.

The four bores found to have differences more than 2 m, due to bore re-surveying, include:

1 HDO2 [Screened 26-32 m in Clematis Sandstone]

2 C832SP [Screened 90-99 m in Bandanna Formation]
3. C833SP [Screened 127-133m in Colinlea Sandstone]
4 C834SP [Screened 141-150m in Colinlea Sandstone]

The bore locations are highlighted in Figure 1.
Calibration results:

e The residual at HD0O2 has moved from -1.2 m (underestimate) to +2.8 m (overestimate). As this is
well within the 7 m bandwidth, calibration has not been compromised by the HDO2 correction.

e The residual at C832SP has moved from -5.3 m (underestimate) to -11.2 m (underestimate). As
this is NOT within the 7 m bandwidth, calibration (at the bore within the larger scale model
domain) has been compromised by the survey correction.

e The residual at C833SP has moved from -5.2 m (underestimate) to -11.3 m (underestimate). As
this is NOT within the 7 m bandwidth, calibration (at the bore within the larger scale model
domain) has been compromised by the survey correction.

e The residual at C834SP has moved from -3.8 m (underestimate) to -9.2 m (underestimate). As
this is NOT within the 7 m bandwidth, calibration (at the bore within the larger scale model
domain) has been compromised by the survey correction.

The scatter plots before and after survey correction are shown in Figure 2 and Figure 3 respectively.
This shows how HDO?2 is still well calibrated but the other three bores have drifted out to the edge of
the 7 m bandwidth limit.

Figure 4 indicates that calibration is very good in the Doongmabulla Spring Complex (DSC) area
where HDO2 is located. Therefore, the model calibration remains valid and the effect of re-surveying
bore HDO2 has no material consequence.

The other three bores are in close proximity to each other near the junction of ML70441 and
ML70505, about 2 km south of the Carmichael River, the nearest feature of interest. They behave
very similarly in the groundwater model; that is to say, the model reports similar calibrated
groundwater levels (respectively 218.0, 218.1, 219.4 mAHD). As they are about 35 km to the east of
the DSC, there can be no material impact on model predictions for the DSC springs.

The three bores are all deep (more than 100 m depth) and are screened at depths from 90 m to
150 m. Given their depth, they can have no material impact on any predicted baseflow impacts on
Groundwater Dependent Ecosystems including the Waxy Cabbage Palm and the Carmichael River
nor on any downstream riparian habitat.

Overall, the re-surveying of bores C832SP, C833SP and C834SP is unlikely to have any material
consequence.
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From: s22

To: "Hamish Manzi"

Cc: s47F " s47F =t
Subject: RE: GMMP [SEC=UNCLASSIFIED]

Date: Monday, 18 March 2019 3:34:11 PM

Hi Hamish

| can confirm receipt of the plan.

Cheers

S22

From: Hamish Manzi [mailto:Hamish.Manzi@adani.com.au]
Sent: Monday, 18 March 2019 2:14 PM

To:S22

Cc:S47F

Subject: RE: GMMP

Good afternoon 822

This link provides a clean copy of the GMMP sent through last Friday:
https://adaniau.sharefile.com/d-s22841add88f44ca9

Any questions, please let me know.

Kind regards,

Hamish

Hamish Manzi

Hamish.Manzi@adani.com.au
office: +61 7 3223 4800 | direct: +61 7 3223 4837

Level 25, 10 Eagle Street, Brisbane, QLD, 4000
GPO Box 2569, Brisbane, QLD, 4001
adaniaustralia.com

solutions for an
advancing world.

adani Delivering energy

From: Hamish Manzi
Sent: Friday, 15 March 2019 3:33 PM

To: S22 @environment.gov.au>
Cc:S47F @adani.com.au>

Subject: GMMP

Good afternoon John,

Please see attached the GMMP with a number of edits following our discussion this morning.
Edits have been made to sections 3.5.4, 5.3.5.1, 6.2, 7 and Table 45.

We are in the process of completing a full pdf version and will send through once completed.
Kind regards,

Hamish

Hamish Manzi

Hamish.Manzi@adani.com.au
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From: s22

To: Gregory Manning

Cc: s22 1822 1822 s22 1822 ; Post Approval; Hamish Manzi

Subject: EPBC 2010/5736: condition 5 - Updated Groundwater Dependent Ecosystem Management Plan
(groundwater data)

Date: Monday, 21 January 2019 11:26:04 AM

Attachments: image003.png

Importance: High

COMMERCIAL IN CONFIDENCE

Good morning Greg

The purpose of this email is to advise that | will shortly transmit a copy of the Groundwater
Dependent Ecosystem Management Plan (Carmichael Coal Mine Project) with updated
groundwater level and quality data.

For your information, following figures and tables have been updated:

Figures
« Figure 4-2: Hydrogeologica conceptua model — pre-mining
e Figure 4-3: Hydrogeological conceptual model — mining & post-mining

e Figure 6-9 ad Predicted Alluvia aguifer impacts associated with the
Carmichael River

e Figure 7-6 ato d: Predicted drawdown to Alluvium aquifer over the life of the
project

e Figure 8-10 Hydrogeological conceptual model — pre-mining
e Figure 8-11 Hydrogeological conceptual model — post-mining
e Figure 8-15a-e Groundwater impact contour maps for the Clematis aquifer

e Figure 9-8af Predicted groundwater draw down associated with the
Mellaluka springs-complex

Tables

e Table 6-7 Groundwater Monitoring locations (from the GMMP), column
titled “Monitoring Bores (depth in m)”, last two monitoring levels

e Table 8-1 Water level data; columns titled “Ground Surface Elevation
(mAHD)” and “Water Level (MAHD)”

e Appendix B - Groundwater drawdown and quality triggers, and all
groundwater quality tables, including new information at the start of each
table.

I will also transmit a track changed version, highlighting the location of the changes.
Could the department please advise when the documents are successfully retrieved?
Regards

s47F

s47F

Manager, Approvals
s47F @adani.com.au | www.adaniaustralia.com
Level 25, 10 Eagle Street, Brisbane, QLD 4000 | GPO Box 2569, Brisbane, QLD, 4001
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From: S47F

To: s22 s22 ;822

Subject: FW: Confidential - table of feedback and responses - Groundwater Dependent Ecosystem Management Plan
Date: Thursday, 24 January 2019 1:08:12 PM

Attachments: image001.png

GDEMP-v9-DES comments_Adani_response Jan2019.pdf

For your information

From:S47F

Sent: Thursday, 24 January 2019 12:07 PM
To:S22

Cc:S22 : Hamish Manzi

Subject: Confidential - table of feedback and responses - Groundwater Dependent Ecosystem
Management Plan

COMMERCIAL IN CONFIDENCE

Good afternoon

Please find attached Adani’s responses to the DES table of feedback provided about the
Groundwater Dependent Ecosystem Management Plan.

Regards

s47F

S22, s47F

Manager, Approvals

s47F @adani.com.au | www.adaniaustralia.com
Level 25, 10 Eagle Street, Brisbane, QLD 4000 | GPO Box 2569, Brisbane, QLD, 4001
h% Please consider the anvironment before printing this amail
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[ EA Condition requirement

How addressed in GDEMP

FOI 190418
Document 13a

DES recommendation on v9 of GDEMP

Adani response Nov 2018

111 The proponent must
develop and implement 3
Groundwater Dependent
Ecosystems Management Plan
(GDEMP) to detail the
management of threats to
defined environmental values
and to report results and
corrective actions for each
GDE over the full period of
mining activities and for a
period of five years post
mining rehabilitation.

For Waxy Cabbage Palm, section 6.5 details the threats and
impacts, while section 6.6 details the mitigation and
management measures to be implemented to mitigate and
manage the impacts.

For the Carmichael River, section 7.3 details the threats and
impacts, while section 7.4 details the mitigation and
management measures to be implemented to mitigate and
manage the impacts.

For Doongmabulla Spring co-9mplex, section 8.4 details the
threats and impacts, while section 8.5 details the mitigation
and management measures to be implemented to mitigate
and manage the impacts.

For Mellaluka Spring complex, section 9.3 details the
threats and impacts, while section 9.4 details the mitigation
and management measures to be implemented to mitigate
and manage the impacts.

The threats are adequately detailed, however the
management of the threats and corrective actions
need more detail (see below comments).

Noted - addressed in specific comments below

Revised chapters now presented for each GDE
across threats, management, mitigation and
monitoring activities.

112 The GDEMP must be
approved by the administering
authority in writing and the
GDEMP published on a website
before the commencement of
Project Stage 2.

Noted

113 For the purposes of
conditions 111 and 112, the
GDEs include the affected
Carmichael River riparian zone
(ecosystems associated with
the Carmichael River between
Doongmabulla Springs and the
Belyando River, including
populations of Waxy Cabbage
Palm),the Lignum, Stories and
Mellaluka Springs and the
Doongmabulla Spring Complex.

Section 6 details status and description, ecology, known
locations within the Project area, threats and impacts,
mitigation and management measures and monitoring
program for Waxy Cabbage Palm population - Livistona
lanuginosa

Section 7 details location, ecological characteristics, threats
and impacts, mitigation and management measures and
monitoring program for the Carmichael River.

Section 8 details the GAB Spring Wetlands, Doongmabulla
Spring Complex, ecological values, threats and impacts,
mitigation and management measures and monitoring
program for the Doongmabulla Springs Complex.

Section 9 details the ecology and distribution, known
locations within the Project area, threats and impacts,
mitigation and management measures, monitoring and
trigger levels for Mellaluka Springs Complex.

The GDEMP addresses the relevant groundwater
dependent ecosystems as required by condition
113.

Noted - no action required

Definitions — A GDEMP is a
plan developed by a suitably
qualified and experienced
person that is consistent with
any Bioregional Management
Plan for the bioregion, the
Water Resource (Great
Artesian Basin) Plan and
relevant threat abatement
plans, conservation advice and
project species management
plans.

In the document tracking section it is stated that the
GDEMP was prepared by Katrina Cousins, Rebecca McCue,
Melissa Bruton, Chays Ogston, Brad Dreis, Miles Yeates and
Mark Southwell. There are no details provided as to the
suitability and experience of each of these people.

Section 1.3 - Relationship with other management plans
and programs details there is consistency if the GDEMP with
the Adani GMMP, SWMP, REMP, GAB Springs Research Plan,
and BOS.

Section 3.3 - Related policies and documents details a list
of documents that are relevant to the GDEMP including:-

3). Provide details of the qualifications and
experience of the people that prepared the
GDEMP.

b). Provide details of which goals, mitigation and
management measures and corrective actions are
consistent with relevant threat abatement plans,
conservation advice and project management
plans in Table 7 - Mitigation and management
measures for Livistona lanuginosa, Table10 -
Mitigation and management measures for
Carmichael River and Table 15 - Mitigation and
management measures for GAB springs wetland

a). Details of persons that prepared the GDEMP
can be provided in separate correspondence,
including qualifications and experience, as was
the case for the BTFMP

b). Each GDE chapter has been updated to
include these details, for example see Table 6-2
for the Carmichael River.
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the LEBSA project, EPP Water, and Wetland Monitoring
Methodology.

There is no mention of Water Resource Plan or Bioregional
Management Plan or the Galilee bioregional assessment in
the GDEMP.

There are no details of how GDEMP interacts with the
Regional groundwater and surface water monitoring and
assessment program.

Section 6.6 Mitigation and management measures (for
Livistona lanuginosa) states that all relevant mitigation and
management measures for L/vistona /anuginosa are
consistent with conservation advice but provides not detail
as to how it is consistent with the advice.

Section 7.4 Mitigation and management measures (for
Carmichael River) states that the mitigation and
management measures are consistent with conservation
advice but provides not detail as to how it is consistent with
the advice.

Section 8.5 Mitigation and management measures (for
Doongmabulla Springs complex) details the actions to
mitigate and manage impacts on GAB springs under the
National Recovery Plan for

GAB spring wetland communities. This sections states that
all relevant mitigation and management measures for
Doongmabulla Springs Complex are consistent the recovery
plan.

communities in the Relevant condition, project
commitment or management column.

1. must include a description
and map of each GDE
potentially or indirectly
impacted by mining activities

Provided.

In sections 6.1 to 6.4 a description of Livistona lanuginosa,
distribution of the species, ecology, known locations within
the Project area are provided. Figure 5 maps all known
populations of Livistona lanuginosa, Figure 63, 6b, 6¢ and
6d are maps of known populations of Livistona lanuginosain
the Project area.

In sections 7.1 and 7.2 the location of the Carmichael River
and its ecological characteristics are detailed. Figure 10
shows the Carmichael River catchment.

The Carmichael River GDE as defined by the CG evaluation
report is section of Carmichael River between Doongmabulla
Springs Complex and the Belyando River — a 20km stretch of
river. There are no monitoring points presented along the
whole length for this GDE.

In sections 8.1 GAB Springs Wetlands, 8.1.2 GAB Springs
Structure, 8.1.3 GAB Springs Wetlands, 8.1.4 GAB Springs
Wetlands Ecology, 8.2 Doongmabulla Springs Complex, 8.2.1
Moses Spring Group, 8.2.2 Little Mloses Spring-Group, 8.2.3
Joshua Spring Group, 8.3 Ecological Values descriptions of
the Doongmabulla Springs complex is provided.

Figure 12 - Location of Doongmabulla springs complex,
Figure 13 - Moses spring group wetland areas, Figure 14 -
Moses Spring group mound springs, Figure 15 - Little Moses
Spring group, Figure 16 — Joshua Spring group, Figure 17 -
Eriocaulon carsonii and Eryngium fontanum records —

Provide a map of the extent of the Carmichael
River that is considered a GDE for this plan and
the extent of the Carmichael River that will be
impacted by the mining project and monitoring
locations downstream of the mine on the
Carmichael river before it intersects with the
Belyando River.

Provide a clear map of the three springs that make
up the Mellaluka Springs complex.

Maps showing the GDE extent of the Carmichael
River have been included in Section 6 and the
Mellaluka Springs complex in Section 9
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provide adequate descriptions and maps of each GDE in the
Doongmabulla springs complex.

Section 9.1 - Ecology and distribution (Mellaluka Spring
complex, Section 9.1.1 Mellaluka Springs group, Section
9.1.2 Lignum and Stories Springs, 9.2 Known locations
within the Project Area provide adequate descriptions of the
Mellaluka Springs complex.

Figure 21 - Location of Mellaluka Springs complex is a map
of the three springs location but is not specific.

2. Must include detailed
baseline monitoring (using
QuickBird imagery or similar)
to be undertaken on the
specific ecology of each GDE,
groundwater level,
groundwater and surface
water quality, threatened
species and ecosystem
function

The CG evaluation report states '/ consider it necessary for
the proponent to establish a comprehensive baseline
dataset on the current condition of the springs prior to the
commencement of mining activities and an ongoing
monitoring and reporting program.’

Baseline monitoring of springs will be conducted before
mining (3t least one year of surveys prior to the
commencement of mining operations), and monitoring
against the established baseline will continue during mining
operations on a quarterly basis and after mining
commences.

The intent in the OCG report is clear that the baseline
groundwater and ecological condition of each Groundwater
Dependent Ecosystem is established prior to the
commencement of mining activities.

In the GDEMP, a staged approach to baseline monitoring is
presented rather than the data from a baseline dataset. The
GDEMP only provides details of the proposed baseline
monitoring to be undertaken.

3). While the groundwater level, groundwater and
surface water quality have been provided in the
GMMP, this information must be provided in the
GDEMP. Noting that any comments that may
apply to this data are in the DES comments on the
GMMP.

There has been no baseline monitoring completed
or provided on the specific ecology of each GDE,
the threatened species and ecosystem function.
This baseline monitoring of each GDE for its
specific ecology, groundwater level, groundwater
and surface water quality, threatened species and
ecosystem function must be undertaken upfront
and provided in the GDEMP.

b). Stage 3 must be undertaken prior to impact.

Relevant information has been provided in the
general approach (Section 5) and GDE plans
(Sections 6-9) including water quality and
quantity data and drawdown impact maps.
Appendix B contains detailed information on
groundwater level and quality triggers from the
GMMP

As discussed with the Department and agreed,
existing EIS studies and work to date is included
as baseline information. Pre-impact monitoring
will commence for a two year period, longer for
some GDE's at which point ecological triggers
will be revised.

Impact monitoring will commence from this point
onwards.

3. Must include detailed
baseline research to establish
3) the extent and ecological
composition of each GDE, in
accordance with the Wetland
Monitoring Methodology for
springs in the Great Artesian
Basin (R. Fensham, 2009)
where applicable

In the CG evaluation report page 109 it states that the
revised GDEMP should include additional information as
follows:

‘In addition to establishing the natural variation of spring
flow and consistent with National Recovery Plan
recommendations regarding spring flow monitoring, the
proponent must establish as part of the GDEMP, the extent
and composition of Doongmabulla Spring complex, in
accordance with Fensham's Wetland Monitoring
Methodology in the Great Artesian Basin (20089). This work
must be completed prior to the commencement of activities
that impact groundwater level or quality.’

The submitted draft GDEMP details the general proposed
approach and rational in section 5.3 — Monitoring approach
and rationale, for Waxy Cabbage Palm in section 6.10, for
the Carmichael River in section 7.8, for Doongmabulla
Spring complex in section 8.9 and for Mellaluka Spring
complex in section 9.5

While detail of the baseline research proposed to
establish the extent and ecological composition of
each GDE is proposed and presented, this works
needs to be undertaken and provided for approval
of the GDEMP.

Provide the detailed baseline research that
establishes the extent and ecological composition
of each GDE.

Baseline research (carried out prior to, during
and post-EIS) is provided in the GDE plans.
Table 2 provides a summary of GDE monitoring
and implementation phases (baseline, pre impact,
post impact) and how these relate to project
activities, and the appropriate stage of the GDE
toolbox.

The GDEMP provides detail of habitat features
surveys and methodologies in accordance with
the nominated Wetland Monitoring
Methodology.

3 b) must include detailed
baseline research to establish
the source aquifer(s) for
groundwater supply to the
GDE

Not provided

Detailed baseline research that establishes the
source aquifer for the groundwater supply to each
GDE must be completed and presented for
approval of GDEMP.

Baseline research (carried out prior to, during
and post-EIS) is provided in the GDE plans.
Section 8.3 provide details of source aquifer
research undertaken that supports the
conceptual model presented and approved
through the EIS process.
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3 ¢) must include detailed
baseline research to establish
the natural variation of the
groundwater level/pressure

Provided via GMMP but not provided in this GDEMP.

The detailed baseline research that has been
undertaken to establish the natural variation of
the groundwater level/pressures for each aquifer
that supports each GDE must be presented in the
GDEMP.

Baseline research is presented in Section 8.3 and
groundwater level triggers presented in
Appendix B and within each GDE chapter which
is based upon baseline groundwater monitoring
inclusive of natural variation throughout that
monitoring program.

3 d) must include detailed
baseline research to establish
the GDE ecosystem pressure
response to groundwater
level/pressure fluctuation

Not provided.

It is understood that this will be determined in Stage 3
studies — Characterisation of ecological response to change.
This must occur before the impacts occur.

The baseline research to establish the GDE
ecosystem pressure response to groundwater
level/pressure fluctuation must be presented in
the GDEMP.

Baseline research is presented in Section 8.3 and
groundwater level triggers are presented in
Appendix B and within each GDE chapter, which
is based upon baseline groundwater monitoring
inclusive of natural variation throughout that
monitoring program.

Ecological triggers have been established in
response to relevant groundwater triggers and
are presented in Section 5.3.

4. A description of how the
results of baseline research
and annual monitoring are to
be used to determine any
changes in GDE ecology
attributable to mining
activities

Section 5 - General Approach details 3 management and
monitoring framework and actions that address the
potential threats from the Project. Mlanagement measures
and monitoring, some completed, and some yet to
commence have been identified for all stages of the Project
(pre-construction, construction, operation and closure) and
include:

* comprehensive baseline surveys for GAB spring wetlands,
Carmichael River and Livistona /lanuginosa to determine the
existing conditions, populations and values

* development and implementation of 3 monitoring program
to identify any changes in condition and physical
characteristics as well as ecological responses from impacts
to GDEs

* identifying triggers that provide an early warning for
potential impacts and warrant further investigation,
monitoring and adaptive management measures

* detailing specific management measures to minimise
potential impacts and threatening processes from mining
activities for each GDE

Section 6.7.6 details Trigger levels for impacts to L/vistona
/anuginosa and include thresholds related to groundwater
levels, population health and population dynamics. These
triggers will be reviewed following the completion of Stage 1
baseline studies, and then again following completion of
groundwater model re-run (within 2 years of
commencement of mining operations and every five years
thereafter) and conceptualisation including Carmichael
River baseline flow impacts on groundwater, undertaken
during Stage 2.

Table 7 - Mitigation and management measures for
Livistona lanuginosa details the mitigation and management
measures that will be implemented to minimise the impact
of aquifer drawdown caused by mining.

a). Ecological triggers need to be revised based on
the DES feedback above.

b). Doongmabulla groundwater monitoring bores
i.e. level thresholds should be also used for
Carmichael river and Livistona lanuginosa if the
source aquifer is the same for the baseflow of the
River.

c). Provide a description of how the results of
baseline research and annual monitoring that will
be used to determine changes in GDE ecology
attributable to mining.

d). In Table 17 - Confirmation of the Mellaluka
source aquifer, while a necessary step to
mitigation and management measures, is not a
mitigation and management measure.

Each GDE Chapter is now structured to present:

- Baseline conditions of the GDE

- Threats to the GDE from project activities
and relevant to conservation
advices/recovery plans etc..

- Monitoring to assess ecological responses

It is important to note that “changes in GDE
ecology attributable to mining activities” as
noted in this definition, can only occur
concurrent to those activities. Hence the GDEMP
now describes impact monitoring in more detail
for each GDE.

Relevant groundwater aquifers and bores have
been presented for each GDE.
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Section 7.5.3 details that the GMMP will identify drawdown
level thresholds for monitoring impacts to the Carmichael
River based on updated ground and surface water
modelling. Biological and ecological triggers for the
Carmichael River GDE have been established and will be
reviewed following the completion of the baseline surveys.
Triggers identified include: changes in groundwater level,
riparian community health indicators deviation more than
10%, remnant riparian habitat fauna use reduction by
greater than 10%, id of new weeds, water quality, surface
water flows and riparian zone rehabilitation

Table 10 - Mitigation and management measures for
Carmichael river details the mitigation and management
measures that will be implemented to minimise the impact
of aquifer drawdown caused by mining.

Section 8.6.3 details Triggers for Doongmabulla Springs
complex that will be reviewed following baseline surveys
and statistical analysis of the data. Trigger levels will be
reviewed based on knowledge of natural baseline variation
in the attributes monitored. Monitoring information will be
supplemented with regional groundwater monitoring bores
and baseline surveys conducted to find the causes and
ecological responses of natural variation in flows. Using this
information, changes to the wetlands that breach triggers
will be able to be attributable to mining activity, natural
variation or other activities impacting on the GAB. Low-risk
trigger values for biological and ecological indicators are
based on statistically significant deviations from conditions
determined during baseline surveys.

Triggers include thresholds related to groundwater, wetland
area, vegetation composition, weed cover and water quality.

Table 15 - Mitigation and management measures for GAB
springs wetland communities details the mitigation and
management measures that will be implemented to
minimise the impact of aquifer drawdown caused by mining.

Section 9.6 details low-risk trigger values for Mellaluka
Springs complex — based on 10% deviation from baseline
mean - wetland area, wetland pool depth, wetland
vegetation zone margins and native wetland vegetation
cover.

Table 17 - Mitigation and management measures for
Mellaluka Springs complex details the mitigation and
management measures that will be implemented to
minimise the impact of aquifer drawdown caused by mining.

Table 16 - Monitoring program for Doongmabulla spring
complex details baseline spring survey and photo monitoring
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will occur quarterly for one year prior to mining activities.
This is now — has this survey work been carried out? If so, it
is recommended that the survey findings are presented in
the GDEMP.

No results of baseline research or annual monitoring have
been presented to determine changes in GDE ecology
attributable to mining.

Tables 7,10, 15 and 17 do not provide adequate monitoring
to determine whether a trigger is met or adequately
describe the corrective action. Further, the follow is
required:

1. detail a mitigation and management measure under the
Mitigation and Management Measure column,

2. must detail monitoring method and frequency to
determine whether or not a trigger is reached.

3. the corrective actions must detail a timeframe for
implementation.

5. A description of the
potential impact on each GDE
from each project stage
including impacts from
subsidence, mine dewatering
of aquifers, water discharge,
hydrological changes and
weed and pest infestation

Section 6.5 Threats and impacts (L/Vvistona 1anuginosa)
details the key threats and impacts from all stages of the
project and Table 6 - Potential impacts to Livistona
lanuginosa from the Project details the Potential impacts to
Livistona lanuginosa from the project.

Section 7.3 Threats and impacts (Carmichael River) and
Table 9 - Potential impacts on Carmichael River associated
with the project details the key threats and impacts from all
stages of the project on the Carmichael River.

Section 8.4 Threats and impacts (Doongmabulla Springs
complex) and Table 14 - Potential impacts from the Project
on GAB springs wetland communities detail all the key
threats and impacts from all stages of the project on the
Doongmabulla Springs complex.

Section 9.3 Threats and impacts (Mellaluka Springs
complex) and Table 17 - Mitigation and management
measures for the Mellaluka Springs complex detail all the
key threats and impacts from all stages of the project on the
Mellaluka springs complex.

a). Include map of release points for mine affected
water.

b). An adequate description of the potential
impacts to each GDE from each project stage
including impacts from subsidence, mine
dewatering of aquifers, water discharge,
hydrological changes and weed and pest
infestations is provided in the sections and tables
detailed in previous row.

a). Map of release points is included as Figure 6-
2

b). Restructured GDE sections (Sections 6-9)
contain a summary of potential impacts, with
project timing, in tables and discussed within
section of impacts

6. Mitigation measures to be
undertaken to avoid, mitigate,
offset and manage impacts to
GDE environmental values
resulting from each stage of
the project

Section 6.6 Mitigation and management measures
(Livistona lanuginosa) and Table 7 - Mitigation and
management measures for Livistona lanuginosa details all
relevant mitigation and management measures for L/vistona
/lanuginosa to be undertaken to avoid, mitigate, offset and
manage impacts to WCP for each stage of the project.
Section 7.4 Mitigation and management measures
(Carmichael River) and Table 10 - Mitigation and
management measures for Carmichael River detail all
relevant mitigation and management measures for the
Carmichael River to be undertaken to avoid, mitigate, offset
and manage impacts to the Carmichael River for each stage
of the project.

Section 8.5 Mitigation and management measures (GAB
springs wetlands communities) and Table 15 - Mitigation

3). The mitigation measures to be undertaken to
avoid, mitigate, offset and manage impact to each
GDEs environmental values resulting from each
stage of the project have not been adequately
detailed in the relevant sections and tables of the
GDEMP.

b). Provide detail of how the monitoring proposed
in Table 8 will directly address the impacts,
identify the triggers, and instigate the mitigation
and management measures detailed in Tables 7,
10,15 and 17.

c). The Mitigation measures specified must have
the following:

1. Mitigation and management measures that
addresses the actual impact.

a). Restructured GDE sections (Sections 6-9)
describe mitigation and management measures,
specific to potential impacts, with monitoring,
trigger levels and corrective actions also
described

b). Restructured GDE sections (Sections 6-9)
describe mitigation and management measures,
specific to potential impacts, with monitoring,
trigger levels and corrective actions also
described

c). Restructured GDE sections (Sections 6-9)
describe mitigation and management measures,
specific to potential impacts, with monitoring,
trigger levels and corrective actions also
described
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and management measures for GAB springs wetlands
communities detail all relevant

mitigation and management measures for the Doongmabulla
Springs Complex.

The mitigation and management measures detailed in the
above sections do not provide adequate linkage to the
monitoring and corrective actions.

Section 9.4 Mitigation and management measures
(Mellaluka Springs Complex) and Table 17 - Mitigation and
management measures for the Mellaluka Springs complex
detail all relevant mitigation and management measures for
the Mellaluka Spring complex.

The mitigation and management measures detailed in the
above sections do not provide adequate linkage to the
monitoring and corrective actions.

2. Relevant monitoring to establish whether a
trigger value has been reach with defined
frequency monitoring occurrence and

3. Corrective actions that actually
counterbalance/address the impact.

d). For example — Table 7 - Mitigation and
management measures for L/vistona /lanuginosa
must provide the location of the gauging stations
- the current base flow and the modelled loss of
base flow and when this is likely to occur.

e). For example — Table 10 - where are the
gauging stations going to be locate to monitor
flow rates and when are they going to be installed
and how regularly will the flow data be collected
and analysed. Detail what the current base flow is
and what is the predicted flow rate during and
post mining and when will the flow rate be
reduced.

f). For example — Table 15 - Mitigation and
management measures for GAB spring wetland
communities -The measurement should be about
any reduction of their measured extent, ecological
values of springs with increase of groundwater
drawdown in the relevant aquifer.

g). The baseline monitoring should demonstrate
the correlation of extent and ecology of GDE
springs with groundwater natural variation. The
trigger should be when a significant deviation
from the natural variation of extent and
groundwater level in the relevant aquifer.

h). Monitoring of 