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A WHITEHAVEN COAL
Pl WHITEHAVEN

3 November 2015

Department of Planning and Environment
GPO Box 39
SYDNEY NSW 2001

Attention: Mr Mike Young

Dear Mike

RE: NARRABRI MINE MODIFICATION 5 - RESPONSES TO SUBMISSIONS

The Narrabri Mine is an underground coal mining operation located approximately 28 kilometres (km)
south-east of Narrabri and approximately 65 km north-west of Gunnedah in the Gunnedah Basin, New South
Wales (NSW).

The Narrabri Mine is operated by Narrabri Coal Operations Pty Ltd (NCOPL) on behalf of the Narrabri Joint
Venture, which consists of Whitehaven Coal Limited (70%), Upper Horn Investments (Australia) Pty Ltd (7.5%),
J-Power Australia Pty Ltd (7.5%), EDF Trading (7.5%), and Daewoo International Corporation and Korea
Resources Corporation (7.5%).

NCOPL prepared the Narrabri Mine Modification 5 Environmental Assessment (the EA) to support a
modification application under Section 75W of the NSW Environmental Planning and Assessment Act 1979 to
allow for a change to the approved underground mine geometry and to increase the ROM coal production rate
(Modification 5 [the Modification]).

Responses to Submissions

The EA was placed on public exhibition by the NSW Department of Planning and Environment (DP&E) from
29 September 2015 to 16 October 2015. During this period, government agencies, members of the public and
other relevant stakeholders were invited to provide submissions on the EA to the DP&E.

A total of 11 submissions were received for the Modification, including:

e NSW Environment Protection Authority;
e NSW Department of Primary Industries — Water;
*  NSW Office of Environment and Heritage;

e NSW Division of Resources and Energy within the NSW Department of Industry, Skill and Regional
Development;

¢ NSW Roads & Maritime Services;
e Transport for NSW;

e  North West Local Land Services;
e  Forestry Corporation NSW;

e  Narrabri Shire Council,

. Gunnedah Shire Council; and
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¢  Australian Rail Track Corporation.

No submissions were received from members of the public.

No objections to the Modification were received.

NCOPL's responses to the submissions received to date are presented in Attachment 1, with supporting
information with respect to noise issued provided as Attachment 2 and a response to groundwater issues

prepared by HydroSimulations provided as Attachment 3.

Please do not hesitate to contact Steve Farrar on (02) 6794 4167 if you have any queries.

Yours sincefely,

g‘veB

General

anager — Narrabri Mine
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ATTACHMENT 1

RESPONSES TO SUBMISSIONS
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Attachment 2 — Proposed Operational Noise Management Improvements

Introduction

The EPA has raised concern regarding the noise exceedances recorded at the “Oakleigh” receiver as
described in Appendix D of the Modification EA and in particular that these exceedances are
inconsistent with the modelling that was conducted for the Stockpile Extension Modification and
described in Appendix D of the Modification EA.

The recent exceedances in June/July should be viewed in the context of three previous years of
compliance at “Oakleigh” (as indicated by Table 2-2 in Appendix D of the Modification EA). In
addition, there has been four subsequent operator attended surveys at “Oakleigh” since 15 July 2015
which recorded compliance with the criteria.

Consequently, NCOPL considers these exceedances as being isolated incidents and proposes the
following operational response as part of the Responses to Submissions.

QOperational Response

1. NCOPL would implement real-time noise monitoring at the “Oakleigh” receiver (or on nearby
NCOPL-owned land). This would include continuous measurement of noise and recording of
audio to allow determination of the source of elevated noise levels.

2. NCOPL would install a temperature inversion tower at the mine site to allow inversion strength
to be continuously monitored. Nominally, the tower would record temperature continuously at
heights of 10 and 60 m above ground level, however the details would be subject to detailed
design.

3. The monitoring data from the real time monitor and temperature inversion data would be
available to the CHPP control room operator, which is manned 24 hours a day. The CHPP
control room operator would be responsible for reviewing the data and coordinating responses
to real-time noise measurements as required.

4. A Trigger Action Response Plan (TARP) would be developed to identify mitigation measures
that would be implemented in response to elevated mine noise. The TARP would identify a
trigger level that would be set to allow proactive response to elevated noise levels (i.e. the
trigger would be set at below the 35 dBA Laeq(1s min Criterion). The TARP would include, but
would not necessarily be limited to:

a. Review of audio files to determine whether elevated noise levels are related to mine
noise as assist to determine the source of this mine noise.

b. Review of temperature inversion and meteorological station data to confirm whether
noise enhancing weather conditions are prevailing.

c. Mitigation measures that would be invoked in response to the trigger, for example:
i. Modification of CHPP activities.

ii. Re-deployment of stockpile dozers e.g. moving dozers to less prominent
locations on the ROM and product coal stockpiles to reduce noise levels.

iii. Implementation of first gear reverse on stockpile dozers (i.e. ‘lock-out’ higher
gears to reduce dozer track noise).

A-1



iv. Finally ‘standing-down’ of dozers not essential for mine production should
other measures not result in lower noise levels.

d. Review of real-time noise response following implementation of mitigation measures.

e. Follow-up communications and reporting.

Actions and Timing

Consistent with the above, NCOPL proposes to:

1. Provide the DP&E and EPA with an action plan for the installation and commissioning of the
real-time noise monitoring and temperature inversion monitoring system with the objective of
having the system fully operational the end of April 2016 (i.e. prior to the cooler weather where
temperature inversions are known to prevail).

2. Document the above measures in a revised Noise Management Plan within 3 months of
determination of Modification 5.

A-2



Attachment 3 — Responses to DPlI Water Submission (provided by HydroSimulations)
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HyprOd
SIMULATI % NS

Date: 30 October 2015 HERITAGE
COMPUTING
To: Narrabri Coal Operations Pty Ltd PTYLTD
c/- Resource Strategies Pty Ltd ABN 75 392 967 126
Suite 2, Level 3 Trading as HydroSimulations
24 McDougall Street PO Box 241 Gerringong N.S.W. 2534
MILTON QLD 4064 Phone (+61 2) 42343802
From: .
Dr Noel Merrick noel.merrick@heritagecomputing.com
Re:

Narrabri Mine - Longwall Panel
Width Modification — Groundwater
Modelling Assessment - Response
to DPI Water

Our Ref: HC2015/43

This letter responds to comments raised by DPI Water on the Groundwater Assessment for
the planned modification of underground mining at the Narrabri Mine.

ISSUE 1: Calibration
DPI Water:

Clarify the discrepancy in the groundwater model of the 15 metres between
the modelled and observed initial heads. The modelled initial head needs to
reflect as close as possible to the observed initial head.

Response:

This comment relates to bore P6 in particular, rather than a general observation at all bores.
Bore P6 is placed in the Pilliga Sandstone. While there are some discrepancies at standpipes,
there is exceptionally good calibration of vibrating wire hydrographs where mining effects
have been observed. The discrepancy at P6 is not due to "use of interpolated heads as initial
heads" or boundary conditions, as suggested. The general head boundary conditions at the
north-western corner of the model have been checked and confirmed to be appropriate. The
initial heads are derived from an optimal steady-state calibration.

Standard practice in mining models is to apply a uniform permeability to a given lithology.
That has been done here. The setting at P6 is the best that could be achieved with this
assumption. As P6 is in the outcropping Pilliga Sandstone, its water level reflects the water
table. A best estimate of the regional water table, based on pre-mining field measurements, is
shown in Figure 1 [a]. The simulated pre-mining water table is shown in Figure 1 [b]. The
patterns agree very well. With an assumption of uniform permeability for Pilliga Sandstone,
the model generates a steep hydraulic gradient in the vicinity of P6 and a fairly flat gradient
over the northern half of the mine footprint. Better representation of the hydraulic gradient
would require localised variations in permeability. The variable hydraulic gradient is
responsible for the offset simulated at P6.

Absolute offsets in simulated heads are not a serious issue when the objective is the
estimation of impacts, in the form of drawdowns or water level differences due to alternative
mine plans, as is the case here.

%
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The National Water Commission guidelines (page 81) recognise that water level differences
are more accurate than absolute water levels:

Model outputs obtained from calculating differences between two model simulations
(e.g. the difference between a stressed and unstressed or ‘null scenario’ model} can
reduce the predictive uncertainty associated with model outcomes.

This relaxes the need for matching of absolute water levels.

The Pilliga Sandstone model layer has been assigned a horizontal hydraulic conductivity of
0.3 m/day. This compares favourably with the 0.265 m/day value adopted by Aquaterra
(2009). Two field measurements by Aquaterra (2009) gave values of 0.029 m/day and 0.19
m/day.

ISSUE 2: Recovery
DPI1 Water:

Clarify where the water is going that prevents the groundwater levels
recovering fo the initial levels. Noting that this may be an issue with
boundary conditions used in the model for the Pilliga Sandstone layer. The
current predictions of groundwater levels recovering to 3m below initial levels
after 120 years are a concern and needs to be discussed and justified.

Response:

The recovered levels should not be expected to recover to initial levels. In contrast, we expect
recovery to lower levels. This is due to the increased permeability and storage generated in
the fractured zone above the mined coal seam.

Given Darcy's Law, an increase in permeability must be associated with a decrease in
hydraulic gradient. The water levels must go down, relative to pre-mining levels.

This issue is unrelated to boundary conditions, as suggested.

ISSUE 3: Fracture Zones
DPI Water:

Clarify the location of the two fracture zones and the constrained zone to aid
in understanding the subsidence and fracturing processes. It is suggested a
graphic figure be provided showing the extent of the fracture zones and its
implications for vertical permeability. An explanation is requested as to why
cracking will not go to the surface and why affected surface flows will not
percolate down to the mined area.

Response:

The Groundwater Assessment report already includes extensive coverage of the fractured
zone in Section 3.6, in terms of conceptualisation, the theory of Ditton and Merrick (2014),
and calculations to show the height of fracturing, uncertainty of estimates, and vertical buffers
to show that fracturing is not expected to reach ground surface. The adopted permeabilities in
the fractured zone are listed in Table 9 of the report.

Attachment A of the DPI Water letter (last page, paragraph e) raises an argument for
fracturing to the surface because land subsidence (of 2.75 m) reaches the surface. This is an
erroneous conceptualisation. Land subsidence must always reach land surface, by definition,
but fracturing does not necessarily reach land surface. The objective of the Ditton and Merrick

-  _ _ _______ __ ______________________ ]
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(2014) theory, based on geotechnical principles and calibration at many mining sites, is to
calculate the height of vertical connective fracturing. Above that level is a constrained zone
with either disconnected fracturing or no fracturing.

DPI Water suggested provision of a graphic to illustrate the fractured zone in the model. This
is considered unnecessary given that the Modification does not change the nature of this
issue at the Narrabri Mine. Provided below is a statistical summary of the highest layer
fractured in 1130 mining cells in the model:

ST LAYER LITHOLOGY é-':f;:_'r;;x‘c:_ RTION OF CELLS
1 Alluvium/regolith 0%
2 _Piliga Sandstone 0%
3 Purlawaugh Formation 9%
4 _ Garrawilla Volcanics ~~~ 256%
R Napperby Formaton ~~ 66%
6 BasaltSill et Ao ALTG tae E

|

Other Matters
DPI| Water:

It is recommended a new groundwater model is built using MODFLOW USG
for future reviews (The calibration statistics have not improved in the last two
versions of the model V3 and V4, and discrepancies exist in the initial heads
and the calibrated heads. The Modflow USG platform may assist in
improving the calibration statistics and the discrepancies).

Response:

We support migration of the modelling platform to MODFLOW-USG. HydroSimulations has a
number of production models already in this platform.

It should not be expected that MODFLOW-USG would give better or more accurate results
than MODFLOW or MODFLOW-SURFACT, as used for the Narrabri Modification. However,
MODFLOW-USG allows finer spatial resolution where required. Our experience so far is that
MODFLOW-USG models have better numerical stability and faster runtime for complex
models such as mining models.

Yours sincerely

/;\_, ,i/ﬁ/ Vtml ¢ fc\_

Dr Noel Merrick

m
—_— e e I R
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Attachment 4 — Letter from the ARTC Received 28 August 2015
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20 Newton Street
Broadimeadow. NSW 2202

[====1
A R I ‘ Locked Bag 1
Broadmeadow, NSW 2292
[==uz]

Mr Gerald Linde

Mine Manager — Narrabri Mine
Whitehaven Coal Limited
Locked Bag 1002

Narrabri, NSW, 2390

Email: glinde@whitehavencoal.com.au

CC via email: krochester@whitehavencoal.com.au

JVandervoort@ARTC.com.au

28 August 2015

Dear Gerald,

RE: Narrabri Mine Modification 5 — Product Coal Transport Requirements

P. 02 4978 9800

E. info@artc.com.au

W. artc.comau

The Australian Rail Track Corporation (ARTC) utilises a zoned volume based scenario to work up

pathways in the provision of capacity in the Hunter Valley, NSW region. The chosen volume based
pathways to capacity realisation are provided annually in the ARTC Hunter Valley, 10 Year Corridor

Capacity Strategy which can be found on the ARTC website at:
http://imww.artc.com.au/Content.aspx?p=115

Narrabri Mine is located within Zone 3 (Gunnedah line) of this three zone network and is situated on a
single line railway. The capacity analysis summarised in the Hunter Valley, Corridor Capacity Strategy
is correlated to forward contract and prospective volumes, of which ARTC utilises peaking and

average paths for the Gunnedah line.

Cumulative rail movement assessment of the Gunnedah line West of Muswellbrook is incorporated in
F—— contracted and prospective coal volume based assessments of required capacity. The prospective

coal throughput scenario is inclusive of Greenfield projects and Brownfield expansion projects along

this corridor, including the projects listed in the 2015-2024 Hunter Valley Corridor Capacity Strategy.

Daily rail movement accumulation of Zone 3, inclusive of the average 5.8 round trips per day between

Narrabri and Boggabri, is provided below.

Narrabri to Muswellbrook 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
Average Daily Paths 92) 105 123 | 135 | 143 | 148 150 | 155 | 17.0| 17.3
Peak Daily Paths 135 155 181 | 198 | 211 | 218 | 222 | 229 | 251 | 256

ARTC is of the opinion that the movement of ~11Mtpa of coal product from the Narrabri Mine would
rest within the currently approved peak and average daily movement limits for this section per day.

ARTC notes however that dependant on other network considerations and other Access Holders'

contractual movements, additional capacity for the entire zone could be required to ensure total zone

capacity is available.
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ARTC

ARTC utilises existing mechanisms within the Hunter Valley Access Undertaking (HVAU) to identify,
plan and increase network capacity as and when required to meet these ongoing network and
contractual requirements. This process has been deemed to be effective in reviews of the HVAU and
ARTC can confirm that sufficient capacity would or could be made available for the Narrabri Mine
modification.

In forming this opinion, ARTC does not factor in peak movement requirements for each coal mine
operation that are to be achieved on any one day. The peak paths analysis is calculated as a function
of the adjustment factor allowing for maintenance, cancellations and Target Monthly Tolerance Cap
(TMTC) across all Access Holders.

If there are any other queries related to this project and the relationship with the ARTC Zone 3
(Gunnedah line) capacity pathway, please contact me to discuss.

Yours sincerely

Wlaes o 2 L
Wayne Johnson
GenerahManager Customer Service & Operations
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