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Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

This chapter presents Arrow’s response to issues raised in public submissions on the Project EIS.

Issues and responses are presented in this section in a series of tables according to the following:

Section Issue
21.1 Project Approvals
21.2 Project Description, Gas Supply, Infrastructure Locations, Construction Materials,
Development Schedule, and Power Supply
21.3 Climate, Air Quality and Greenhouse Gas
21.4 Groundwater
215 Surface Water
21.6 CSG Water Management
21.7 Terrestrial Ecology
21.8 Roads and Transport
21.9 Noise and Vibration
21.10 Social
21.11 Waste Management
21.12 Land Use and Tenure
21.13 Soils and Land Suitability
21.14 Contaminated Land
21.15 Visual Assessment
21.16 Economics
21.17 Health and Safety
21.18 Hazard and Risk
21.19 Indigenous Cultural Heritage
21.20 Decommissioning and Rehabilitation
21.21 Cumulative Impacts
21.22 Framework Approach and Impact Assessment
21.23 Constraints
21.24 EM Plan and Commitments
21.25 Biodiversity Offsets
21.26 Submissions Without Comment

Note that Arrow’s responses to the submission made by EHP (Submission S11) are provided in
Section 22, and Arrow’'s responses to the submission made by SEWPaC (Submission S4) are
provided in Section 23.

go further
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Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission Issue .
Submission / Issue Reference Response
Number Number

S1 3 There is no reference in this section or other parts of the EIS (e.g. Project The EIS currently references the requirement of clearing
Chapters 4, 17, 19, 32 & Appendix B) that unless an exemption and/or | Approvals permits for taking/interfering with protected plants / animals
authorisation exists under another Act, DAFF approval is required for chapter (Project Approvals chapter (Section 2.4.7) of the EIS). Also,
the use, interference and/or removal of any State-owned forest (Section 2) Arrow acknowledged that any resource, including natural
products and/or quarry material administered under the Forestry Act of the grown forest products and/or quarry material extracted,
1959. SREIS removed or sterilised from an area of State held tenure or

There is also no details on how the Project will avoid or minimise any
adverse impacts (i.e. sterilisation including offset areas, restriction of
utilisation and/or access) to currently exploited or other commercial
deposits of quarry material authorised under the Forestry Act 1959 by
the project infrastructure.

The Project should liaise with DAFF on all of matters concerning
State-owned forest products and quarry materials as administered
under the provisions of the Forestry Act 1959, forest products and
quarry material on State lands and certain freehold lands, are owned
by the State.

The EIS should identify if any State-owned forest products
administered under the Forestry Act 1959 are likely to be used,
interfered with or removed as a result of Project related activities. In
such instances, the Project is to assist DAFF in arranging a timber
salvage operation before the commencement of any Project related
work. Where timber salvage is not possible and/or forest products are
likely to be sterilised or restricted from utilisation (including offsets and
loss of access for existing operations authorised under the Forestry

State owner freehold land will require a sales permit under
the Forestry Act 1959.

The EIS identified that there are 84 Reserves and 53
allotments of Unallocated State Land in the Project area
which may, over the life of the Project and in accordance
with relevant approvals, be subject to activities related to the
Project. In accordance with the Framework Approach
developed for the impact assessment of the Project as per
the ToR requirements, more detailed information regarding
infrastructure locations will be presented at the EA
application and EA amendment application stages of the
approvals process. As specific locations of Project
infrastructure is not yet available for the revised SREIS
project description, the extent of forest products and quarry
materials administered under the Forestry Act 1959 which
may be sterilised and/or restricted cannot be quantified
accurately at this stage.

Arrow will engage where required with DAFF to arrange
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Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission
Number

Issue
Number

Submission / Issue

Reference

Response

Act 1959) the Proponent may need to pay compensation to DAFF.
The Project is obliged to contact DAFF to arrange authorisation and/or
sales permit(s) before any work commences. However, if there are
exemptions from the need to obtain such approvals from DAFF, the
reasons why should be clearly stated.

The EIS should identify the location and quantity of any State-owned
quarry material, administered under the Forestry Act 1959, likely to be
used by the Project. The Project is obliged to contact DAFF to
arrange authorisation before any use of quarry material commences.
If there are exemptions from the need to obtain such approvals from
DAFF, the reasons why should be clearly stated. The Project should
also identify where and if such quarry material could possibly be
sterilised or restricted from utilisation (including offsets and loss of
access for existing operations authorised under the Forestry Act 1959)
and negotiate suitable arrangements with DAFF and other affected
parties before any commencement of any Project related work. The
Project should describe how infrastructure will be designed to avoid or
minimise adverse impacts to currently exploited or other commercial
deposits of quarry materials authorised under the Forestry Act 1959.

authorisation and/or sales permit(s) before any work
commences and provide further details on the location and
quantity of forest products and quarry materials when
known.

S1

The Sustainable Planning Regulation 2009 describes various
activities as ‘Operational Works’ rather than only those assessable
under the Fisheries Act 1994. In particular, items 6, 7 and 8 in Table
4 relate to works that are for constructing or raising waterway barrier
works, works in a declared fish habitat area; and removal, destruction
or damage of marine plants respectively.

The Project is advised of the relevance of the Fisheries Act 1994 and
that DAFF is the relevant authority. Approvals required under the
Fisheries Act 1994 for the Project will potentially include operational
works approval for the construction or raising of waterway barrier
works in a declared fish habitat area, and removal, destruction or
damage of marine plants.

Project
Approvals
chapter
(Section 2)
of the
SREIS

It is acknowledged that Items 6, 7 and 8 in Table 4,
Schedule 3 of the Sustainable Planning Regulation 2009
(SP Regulation) prescribes assessable development being
‘Operational Works’ for constructing or raising waterway
barrier works, works in a declared fish habitat area; and
removal, destruction or damage of marine plants.

In relation to the applicability of such approval requirements
for the Project, Arrow confirms that it may need to secure
waterway barrier works permits to carry out activities
through watercourses. However, as there is no declared
Fish Habitat Areas and no marine plants in the Project area,
Item 7 and 8 in Table 4, Schedule 3 of the SP Regulation
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Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission
Number

Issue
Number

Submission / Issue

Reference

Response

The Project should consult with DAFF during the detailed design
stage for any and all waterway diversions, culvert or bed level
crossings, rock armouring, or all and any other works within a
waterway as defined under the Fisheries Act 1994 for both permanent
and temporary works, or works resulting in the disturbance of marine
plants or within a declared Fish Habitat Area.

are not considered applicable to the Project.

In accordance with the 'Framework Approach' developed for
the impact assessment of the Project as per the ToR
requirements, more information regarding infrastructure
locations will be presented at the EA application and EA
amendment application stages of the approvals process.

As specific locations of Project infrastructure are yet to be
available for the revised project description for the SREIS,
the location and quantity of waterway barrier works cannot
be quantified accurately at the EIS stage.

Arrow intend to engage with DAFF during the detailed
design stage of the Project. This consultation will aim to
identify all waterway diversions, culvert or bed level
crossings, rock armouring, and any other works within a
waterway as defined under the Fisheries Act 1994 for both
permanent and temporary works in order to secure the
required approvals under the SP Act and Fisheries Act
1994.

The presence of declared fish habitat areas has not been
identified in the EIS and is not relevant to the Project area.
As such, there are no requirements for approvals under the
Fisheries Act 1994 for the raising of waterway barrier works
in declared fish habitat areas, including removal, destruction
and/or damage to marine plants.

S1

Omission of policies developed by DAFF that should be considered in
the assessment of the Project.

The EIS should note that DAFF has developed the following policies
under the Fisheries Act 1994 which are relevant to the Project. These
polices should be referenced in the table as:

 Management and protection of marine plants and other tidal fish

Project
Approvals
chapter
(Section 2)
of the
SREIS

Arrow has included policy FHMOPOOQS in the revised Project
Approvals chapter (Section 2) of the SREIS.

As declared fish habitat areas have not been identified in
the EIS and therefore not relevant for the Project, it has
been determined that there are no requirements for
approvals under the Fisheries Act 1994, for the raising of
waterway barrier works in declared fish habitat areas, that
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Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission Issue Submission / Issue Reference Response
Number Number
habitats FHMOP 001 may include removal, destruction and/or damage to marine
http://www.daff.gld.gov.au/28 12908.htm#FHMOPO001#FHMOP00 plants.
1 As such, policies FHMOP 001, FHMOP 005.2, FHMOP 002
e Marine fish habitat offset policy FHMOP 005.2 are not considered relevant to the development of the
http://www.daff.qld.gov.au/28 12908.htm#FHMOPO05#FHMOP00 Project.
S However, as waterway barrier works outside of declared fish
o Waterway barrier works approvals and fishway assessments: habitat areas are still applicable to the Project, Arrow has
Departmental procedures FHMOP008 included policy FHMOPO0O08 in the revised Project Approvals
http://www.daff.qld.gov.au/documents/Fisheries_Habitats/FHMOP chapter (Section 2) of the SREIS.
008-May-2012-V2.pdf
e Management of declared fish habitat areas FHMOP 002
http://www.nprsr.gld.gov.au/managing/habitat-areas/index.html
(now the responsibility of Department of National Parks,
Recreation, Sport and Racing)
S23 532 What are the ongoing governance requirements legislative and other? | Project Arrow's governance policies can be obtained freely:
(including company policies, compliance, ongoing management). Approvals http://www.arrowenergy.com.au/careers/suppliers/corporate-
chapter governance.
(Section 2)
of the
SREIS
S23 533 What are the strategies to ensure legislative change does not reduce Project Prediction of future legislative change is not within the scope
the impact mitigation responsibilities in the regional area? Approvals of the EIS. Legislative change will be complied with where
chapter relevant to the Project approvals.
(Section 2)
of the
SREIS
S33 625 As a significant number of Vale's tenements are overlain by Arrow's Project It is acknowledged that a number of Vale’s tenements
petroleum tenements, Vale requires a schedule of Application for PLs, | Approvals overlay the Project area, including exploratory (EPCs), and
to assess the potential interruption to Vale's Development activities. chapter production types (MLs), in the northern Bowen Basin. As
(Section 2) stated in the EIS, Arrow is committed to working with mining
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Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission Issue L
Submission / Issue Reference Response
Number Number
of the companies, such as Vale, to ensure that the value of the
SREIS underlying gas and coal resources are maximised.

It is acknowledged that Vale has requested Arrow to provide
a schedule of applications for PLs, to assess the potential
interruption to Vale's development activities, however, at this
point in time a schedule of PL applications is not ready for
issue to third parties. As specific locations of Project
infrastructure are not currently available for the revised
Project Description chapter (Section 3) of the SREIS, the
timing and sequencing of PL / EA applications cannot be
quantified accurately at this stage.

Arrow will continue to liaise with Vale directly with respect to
the rolling out of PL applications as the Project progresses.
It is worth noting that the Queensland Regulatory
Framework provides for three different approaches to
managing overlaying resource tenements. These
approaches are prescribed by the relevant resource
legislation and include:

e CSG tenements (overly non-coal / oil shale tenements)
granted under the Petroleum and Gas (Production and
Safety) Act 2004 (P&G Act) and Mineral Resources Act
1989;

e CSG (petroleum) tenements overlaid with coal / oil shale
(mining) tenements; and

 Tenements (applied for or granted) under the P&G Act
that overlay tenements (applied for or granted) under the
Geothermal Energy Act 2010 or Greenhouse Gas
Storage Act 20009.

In these instances, it is the responsibility of the tenement

holders to reach an agreement regarding the exploitation of

their respective resources. Arrow is proactively consulting
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Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission
Number

Issue
Number

Submission / Issue

Reference

Response

with all tenement holders which are overlaid by Project

tenements.
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Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission Issue .
Issue / Submission Reference Response
Number Number
S8 144 We note that there are currently no standards or legislation in place | Environmental | Buffers used in the EIS were based on the current
to guide recommended separation distances from gas field Framework regulatory conditions at the time of the EIS, and may be
infrastructure. In lieu of such standards, the Department requests chapter subject to change in the future. The buffers that will be
that the Department of Environment and Heritage Protection (Section implemented for the Project will be in line with the
Landfill siting, design, operation and rehabilitation guideline 7.3.1.2 and regulatory requirements at the time of implementation.
(EM2319 Vl) be used as a proxy. This standard stipulates in Table 733) of the Arrow will locate wells and infrastructure away from homes
1: Indicative buffer distances, 500 metres from a noise, dust or EIS. in consultation with landholders (minimum of 200 m). The
odour sensitive place is a recommended buffer distance. We EIS assessed a worst-case scenario for potential impacts
request that a similar buffer zone be established from the boundary from air and noise emissions, as well as hazards, to
of the gas well enclosure, compressor or pipeline to the boundary establish the separation distance from wells, facilities and
of the no-go zone. infrastructure that is required to meet statutory compliance
limits at the nearest sensitive receptor.
With specific regard to noise, an appropriate buffer
distance, to be used for planning purposes, will be
selected on the basis of attenuation options being
considered during front end engineering design (FEED)
and engineering detailed design.
S10 148 DEWS are concerned about the cumulative impact of LNG Project Need The Project Need chapter (Section 3.2.1) of the EIS

approvals on access to gas supply by domestic customers.
References to domestic supply in the EIS are potentially confusing
and may not provide domestic customers with sufficient
reassurance that supply will continue or expand to support growth
in the industrial sector.

DEWS has received feedback from large domestic gas customers

chapter
(Section
3.2.1) of the
ElS.

discussed the estimates of domestic gas resources by
Geoscience Australia and Australian Bureau of Agricultural
and Resource Economics and Sciences (ABARES).
Estimates of gas reserves in eastern Australia are
estimated to be sufficient to meet the projected growth in
domestic gas and export consumption over the forecast
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Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission
Number

Issue
Number

Issue / Submission

Reference

Response

indicating that negotiation for new gas supply contracts over the
last several years has been increasingly difficult and reports of
completed contracts have been low.

The scale of the LNG industry already committed has exceeded the
reference case in the 2009 study referred to in Section 3.3.3 and a
review is warranted.

Each approved LNG project to date has provided the Government
with written assurances that they will continue to supply gas to the
domestic market.

DEWS seek similar commitments from Arrow Energy.

period of 2030. Australia’s gas resources are sufficient to
sustain both a domestic and export industry (Project Need
chapter (Section 3.2.3) of the EIS). Arrow will continue to
honour its domestic gas agreements.

S10

150

Arrow states (footnote 18, page 51) that the Bowen Gas Project is
expected to supply approximately 35 per cent of requirements for
the LNG plant. The EIS processes for the entire end-to-end project
(i.e. the up, mid and downstream activities) have been separated
and progressed independently. Therefore, while the Bowen Gas
Project is not directly exporting gas, its role in supplying around a
third of the gas required by the proposed LNG plant means itis a
fundamental component for the export of LNG. Consistent with
Arrow's earlier comments (3.2.3.3 of the EIS Main Report, Volume
1, 3 - Project Need), should export not proceed, then development
of the Bowen Basin would progress but on a smaller scale, at a
slower rate, and with a reduced level of investment and economic
output.

DEWS considers this may not be consistent with Arrow Energy's
role as the State's agent in developing gas resources. The
production of gas at the optimum rate will ensure the best outcome
for the state, as the resource owner, and the market in terms of gas
availability for both export and domestic customers.

Project Need
chapter
(Section 3) of
the EIS.

The EIS case presented was for the Project to provide
35% of the gas required for two LNG trains (4 mtpa). The
SREIS reference case now proposes the Project provides
100% of one LNG train (4 mtpa).

S13

279

The EIS states that 6,625 wells will be developed over 40 years.
Wells will be designed for a 15 — 20 year life.

Project
Description

Since the publication of the EIS, the proposed number of
well's has been reduced to approximately 4,000 wells, and
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Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission

Issue

Issue / Submission Reference Response
Number Number

Current development plans comprise a number of well types that chapter the well types proposed have been revised. The

are under review and it is possible that a number of different well (Section 3.3) development plan for use as the SREIS reference case

types will eventually be installed. of the SREIS. | involves drilling and completion of two base case well

QPWS is not able to fully assess and give approval for the types:

installation of wells on QPWS managed areas if the style and type e Multi Branch Laterals (MBLs): multi branched

of wells that will be used are not yet certain. horizontal wells (deviated well) drilled in-seam to

Arrow to provide certainty around what type of well type will be intersect a vertical producer (production well);and

used within impacted ESA’s (Arthur’s Bluff State Forest) before e Multi-seam hydraulically stimulated: vertical, cased and

final approval for the project is granted. cemented wells, which are perforated and fracture-
stimulated to provide formation access (as presented in
the EIS).

S13 280 The EIS states that prior to drilling, temporary drilling sites will be Project The SREIS reference case currently proposes the use of
prepared. Preparation will involve construction of temporary pits to Description pitless drilling, therefore; drilling throughout the Project
hold the fluids used for drilling. chapter area will utilise storage tanks for drilling fluids.

On ESA’s the proponent should consider the use of tanks for (Section 3) of
storage of fluid for drilling on well pads. If this is not considered the SREIS.
possible, please provide justification in supplementary information

to the EIS why this not considered possible.

S13 282 In section 4.3.3.1 the EIS states that in the Bowen Basin, SIS wells | Project Since the publication of the EIS, the well types proposed
are often used in a Chevron pattern where two SIS wells are drilled | Description have been revised and the development plan for use as
to intersect a vertical production well. This method increases the chapter the SREIS reference case involves drilling and completion
productivity of the well. (Section 3.3) of two base case well types:

of the SREIS.

The Arrow reference case design is a horizontal, SIS, dual lateral in
a Chevron configuration (i.e. one vertical well and two horizontal
production laterals intersecting the vertical one). This requires that
three holes are drilled, from three separate surface locations, to
provide one “dual lateral producer”.

On a nominal 800 m grid pattern, an indicative density of one
producer well per 65 to 130 ha is typically expected.

During the drilling phase, each well pad will occupy an area of

e MBLs: multi branched horizontal wells (deviated well)
drilled in-seam to intersect a vertical producer
(production well);and

e Multi-seam hydraulically stimulated: vertical, cased and
cemented wells, which are perforated and fracture-
stimulated to provide formation access (as presented in
the EIS).

It is noted that EA conditions at the time of the EIS are
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Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission

Issue

Issue / Submission Reference Response
Number Number
8,100 m” (90 m x 90 m) such that for an SIS dual lateral producer, stated to be 1.5 ha for multi-directional well pads. Details
the required collective well pad area (for the three separate pads) on the revised well pad sizes are proposed for the SREIS
will be 24,300 m?. base case are presented in the updated Project
Under current Environmental Authority (EA) conditions for CSG Description chapter (Section 3.3) of the SREIS.
Limited Petroleum Activities that are conducted on Category C Each well pad for the MBL development scenario will
ESAs (e.g. State forest) well pad size is limited to 1 ha for single typically be a multi-well pad (i.e. more than one well per
wells and 1.5 ha for multi-directional wells. The area of impact that pad). A well pad will typically consist of both lateral wells
this EIS is contemplating for SIS chevron wells is far greater than and vertical production conduits and will be mirrored by an
this, at just under 3 ha and would therefore not be in accordance additional well pad (with the same number of wells)
with standard EA conditions. approximately 400 m apart.
QPWS recommends that SIS, dual lateral in a Chevron For the whole of the Project area the distribution of each
configuration wells are not to be constructed on Category C ESA. well pad configuration is anticipated to be as follows:
In the supplementary EIS, the proponent needs to acknowledge the o 4 wells (2 vertical + 2 lateral) =130 m x 175 m;
rgstrlctlon within ESA"s pf th.e maximum allowable well pad footprint « 8 wells (4 production + 4 lateral) = 130 m x 235 m; and
size of 1.5ha for multi-directional wells and propose the use of well « 12 wells (6 production + 6 lateral) = 130 295
designs in those area accordingly. - .we. s (6 produc |on. .a.era ). - m X . m.
Information is also needed on how far apart well heads will be Contillttlonmg of.well pe:d size I'T'tftvr\]"” Ei in l'rll.e V\t’.'th "
spaced on the chevron. regulatory requirements current at the application stage
of the Project.
Additionally Arrow will utilise Project constraints mapping
to guide the locations for well sites
S13 283 The EIS states that gas and water will be transported via separate Arrow acknowledges the burial depths prescribed by the

flow line and trunk lines from wells to the compression and
treatment facilities.

The gas and water gathering lines are constructed of high-density
polyethylene pipe. The minimum depth of burial will be 0.75m, the
final depth of burial will be agreed with the landowner to minimise
disruption to other land uses and risk of damage to the
infrastructure.

On Category C ESA (State Forest) gathering systems need to be
constructed and buried at a sufficient depth such that it will allow

Forestry Act 1995 in Category C ESAs and will consult
with QPWS prior to placement of flow and trunk lines in
Category C ESAs.
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Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission
Number

Issue
Number

Issue / Submission

Reference

Response

the safe conduct over the underground infrastructure of the range
of activities permissible under the Forestry Act 1959 including but
not limited to the felling, snigging, forwarding, storage, loading
and/or haulage of forest products (as defined under the Forestry
Act 1959) including log timber and quarry material; the unloading or
loading of plant, equipment or other items including beehives or
stock; the construction and/or maintenance of roads and/or tracks;
and the conduct of fire maintenance, protection and/or control
activities.

In the supplementary information to the EIS the proponent needs to

acknowledge the information provided above, and consult with
QPWS in regards to the placement of flow and trunk lines.

S13

284

The distribution of power from the production facilities to each
individual wellhead via individual overhead and/or underground
powerlines will be investigated to determine if there are practical,
economic and environmentally acceptable alternative solutions to
the use of local generation for each wellhead.

QPWS have concerns about the installation of overhead
powerlines on any QPWS managed lands due to the increased fire
risk, clearing required for the installation and maintenance of the
infrastructure and impacts on visual amenity.

The installation of overhead powerlines has the potential to
significantly increase the clearing required in areas of State forest.

On Category C ESA, due to fire risk QPWS request that any
powerlines on the State Forest be run underground. Overhead
powerlines also affect the harvesting of native timber. The
proponent should be required to run any proposed powerlines
across State forest areas underground.

Although if going through rough terrain, it might not be possible to
go underground, there needs to be flexibility to pick the proposal

Project
Description
chapter
(Section 3.6)
of the SREIS.

The SREIS reference case is now based on underground
powerlines being installed from the compression facility to
each individual wellhead, rather than overhead powerlines,
where feasible. Further to this, the SREIS reference case
for supply of power is the supply of bulk electricity at 132
kV with the preferred option being to connect to existing
transmission and / or distribution infrastructure in the
Queensland electricity grid. Arrow will work with the
Network Service Providers (NSP) to establish suitable 132
kV connections at local substations in the vicinity of the
major facilities to be developed in the Project area.

The electricity infrastructure connecting the main Arrow
substations to the NSP substation will most likely be
owned and operated by the NSP. This electricity
transmission infrastructure providing the connection to the
Queensland electricity grid will be subject to separate
environmental approvals processes by the transmission
NSP.

The power to the main substations will be transmitted via
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Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission Issue L
Issue / Submission Reference Response
Number Number
that gives the least impact. double circuit overhead lines from the grid and will include
Also preference should be given to routing powerline corridors a fibre optic ground wire for protection and communication
along existing cleared alignments (e.g. access tracks) to minimise systems.
disturbance. The electricity distribution to FCFs will be through 66 kV

overhead powerlines and distribution to wellheads will be
at 11 kV through overhead lines and where required
underground power cables, and preferably in the same
easement as the gas and water gathering lines.

The final alignment of transmission lines will be informed
by environmental constraints, and landholder
considerations. The type, spacing and height of
towers/poles will be determined and optimised during the
detailed design, to reduce the number of towers/poles and
achieve the required safety clearances to the ground,
roads, structures and vegetation. Farming practices and
equipment (e.qg., irrigators) will also be considered in the
detailed design. See the SREIS Project Description
chapter (Section 3.6.4.1) for further details.

An advantage that Arrow will achieve from making
connection with the Queensland electricity network and
running distribution lines to its wells, is that this option will
eliminate the need to have a gas-fed generator at each
wellhead. There will also be fewer well site maintenance
visits (and associated impacts) as the need to maintain the
generators will not be required.

Above ground power distribution to the wells will be
assessed during detailed design, however it will not be
implemented when it conflicts with current farming
practices and equipment used (e.g., irrigators).

S13 285 The EIS states that medium pressure infield pipelines will be Arrow acknowledges the burial depths prescribed by the
constructed of a lightweight strong plastic composite; glass Forestry Act 1995 in Category C ESA and will consult with
energy
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Submission
Number

Issue
Number

Issue / Submission

Reference

Response

reinforced epoxy (GRE) or steel lined. They will have a minimum
burial depth of 1 m. The final depth of burial will be agreed with the
landowner to minimise disruption to other land uses and risk of
damage to the infrastructure.

On Category C ESA (State Forest) gathering systems need to be
constructed and buried at a sufficient depth such that it will allow
the safe conduct over the underground infrastructure of the range
of activities permissible under the Forestry Act including but not
limited to the felling, snigging, forwarding, storage, loading and/or
haulage of forest products (as defined under the Forestry Act)
including log timber and quarry material; the unloading or loading of
plant, equipment or other items including beehives or stock; the
construction and/or maintenance of roads and/or tracks; and the
conduct of fire maintenance, protection and/or control activities.

In the supplementary information to the EIS the proponent needs to
acknowledge the information provided above, and consult with
QPWS in regards to the placement of medium pressure infield
pipelines.

QPWS prior to placement of flow and trunk lines in
Category C ESAs.

S14

292

The development plan does not include the effects the demands of
the proposed infrastructure developments will have on regional
supplies of extractive materials, such as sand, gravel and rock.
Also the suitability of regionally-sourced extractive materials for use
in the proposed infrastructure developments and alternative
sources of this material are not discussed.

Development plans must include information relating to availability
and suitability of extractive, materials such as sand, gravel and
rock. Also, the anticipated impact on other users of extractive
materials and alternative sources of supply within the region should
be provided.

Roads and
Transport
chapter
(Section 12)
and Road and
Transport
Technical
Report
(Appendix K)
of the SREIS

The Project construction activities will require crushed
rock, gravel, sand and soil for construction of production
facilities and accommodation camps. Materials will be
purchased from commercial quarries and/or borrow pits
developed on Arrow land in line with relevant legislation
and regulations.

Some quarry material is expected to be transported
directly to site from suppliers and the potential impacts of
this have been assessed in a revised Transport impact
study (Roads and Transport chapter (Section 12) and
Road and Transport Technical Report (Appendix K) of the
SREIS).

A study into the availability of existing quarries will be
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Submission

Issue

Issue / Submission Reference Response
Number Number
undertaken during the FEED phase (i.e., detailed planning)
of the Project.

S14 293 The effects of proposed developments may have on extractive Roads and Materials will be purchased from commercial quarries
resources, including those contained within Key Resource Areas, Transport and/or borrow pits developed on Arrow land in line with all
and any mitigating factors are not discussed. chapter relevant legislation and regulations.

The development plan should discuss measures to be taken to (Section 12) Some quarry material is expected to be transported

ensure that proposed infrastructure does not impact or alienate and Road directly to site from suppliers and the potential impacts of

known sources of extractive materials or Key Resource Areas. In Impact this have been assessed in a revised Roads and Transport

situations where impaction or sterilisation of known extractive Assessment chapter (Section 12) and Road Impact Assessment

resources is unavoidable, the commercial value of those resources | (Appendix K) (Appendix K) of the SREIS.

also needs to be discussed. of the SREIS | A study into the availability of existing quarries will be
undertaken during the FEED phase (i.e., detailed planning)
of the Project.

S23 439 The full impacts of the delivery of power and water infrastructure to | Project Potable water reticulation will be supplied from on-site
the sites has not been investigated at sufficient detail at all to Description water tanks, collecting rainwater runoff from the selected
provide a high level of confidence in the investment model and chapter roofs. Additional water can be imported via tanker if
impacts on local environmental or social conditions. (Section 3.6) required.

of the SREIS. | Further details in relation to power supply for the Project
can be found in the Project Description chapter (Section
3.6) of the SREIS.

S23 451 The future sourcing of long-term quarry resources has not been Roads and Materials will be purchased from commercial quarries and /
adequately addressed in the EIS especially knowing the total loss Transport or borrow pits developed on Arrow land in line with all
of the road infrastructure is assured at times in the project life. chapter relevant legislation and regulations.

(Section 12)
and Road and
Transport
Technical
Report
(Appendix K)
of the SREIS,

Some quarry material is expected to be transported
directly to site from suppliers and the potential impacts of
this have been assessed in a revised transport impact
study (Roads and Transport chapter (Section 12) and
Road and Transport Technical Report (Appendix K) of the
SREIS).

A study into the availability of existing quarries will be
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Submission

Issue

Issue / Submission Reference Response
Number Number
undertaken during the FEED phase (i.e. detailed planning)
of the Project.

S23 452 Where does the cumulative total of material come from that will It would need to be determined if Arrow would be the
rebuild the essential roads infrastructure when it is damaged by responsible entity for such repairs in the first instance. If
natural events of the project life? any roads would be required to be repaired, materials will

be purchased from commercial quarries and / or borrow
pits will be developed on Arrow land.

A study into the availability of existing quarries will be
undertaken during the FEED (i.e. detailed planning) of the
project.

S23 484 Exact locations of wells are not provided or known; will well Environmental | The Project Description chapter (Sections 3.2 and 3.3) of

locations be determined by geology, land use or waterways? Will
the drilling of wells take into account environmental significance of
the area as well as the landholder's property?

Framework
chapter
(Section
7.4.2) of the
EIS.

Project
Description
chapter
(Sections 3.2
and 3.3) of
the SREIS.

the SREIS includes an update to the Project development
plan and discussion around the layout of wells.

Gas field planning commences with the analysis of
exploration and pilot well data to enhance Arrow’s
knowledge of the CSG reservoirs and their potential yield.

Geologists and reservoir engineers highlight the most
prospective reserves which are passed onto the field
development planning and concept engineers who prepare
a conceptual gas field layout. The well density and
infrastructure required to transport and process the gas
and CSG water is conceptualised and optimised. Technical
feasibility of the resource recovery are the primary
considerations at this stage in the development process.

Field development engineers use a series of
environmental constraints maps to determine the feasibility
of constructing the conceptual gas field layout having
regard to the environmental, social and cultural
constraints.

The conceptual layout is refined to produce a preliminary

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-16




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission

Issue

Issue / Submission Reference Response

Number Number
design to facilitate landowner and stakeholder
consultation, and field surveys of the potential sites and
routes. Key considerations in this phase are technical
feasibility (including constructability) and cost. Cost
encompasses capital and operating costs, and the cost of
mitigation including rehabilitation, which is primarily
informed by the constraints and associated environmental
management controls.
Ecological and cultural heritage clearance surveys, along
with geotechnical investigations inform any further
refinement of the conceptual gas field layout, particularly
the location and arrangement of production facilities and
routes for gas and water gathering lines.

S23 488 What designs for the wells are being considered for the project and | Project Layout of wells and well type has been refined since
what will this mean for the area / drawing capability / Description publication of the EIS. Further details are presented in the
contamination? chapter updated Project Description chapter (Section 3.3) of the

(Section 3.3) SREIS.
of the SREIS.

S23 490 Will facilities be an appropriate distance from existing open water Constraints Facilities will be located according to constraints mapping
bodies to prevent unwanted species attraction? Mapping in consideration of biodiversity and waterway constraints,

report including exclusion buffers for waterways in accordance
(Appendix with legislative requirements.

BB) of the

EIS.

S23 537 What is the internal and external communications strategy for; Community The Community Consultation chapter (Section 5) and
Disaster management communications Consultation Consultation Report (Appendix F) of the EIS outline the
Stakeholder communication chapter communication strategy for both stakeholders and local

N (Section 5.3, government (for a full list of stakeholders, refer to the
Local government communications Table 5-1) Community Consultation chapter (Section 5.3, Table 5-1)
and of the EIS).

Consultation
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Submission

Issue

Issue / Submission Reference Response
Number Number
Report Disaster management planning and communications can
(Appendix F) only be outlined and developed at the pre-construction
of the EIS. detailed design phase of the Project.

S23 538 What is the strategy for ICT infrastructure supply and Project The ICT strategy for infrastructure such as phone towers is
maintenance? Description outlined in the updated Project Description chapter
NBN and general day to day communications (e.g. phone towers) | chapter (Section 3.8.5) of the SREIS. Emergency communication
Communication strategy for emergencies in remote locations (Section planning can only be outl!ned and developed at the pre-

3.8.5) of the construction detailed design phase of the Project when
SREIS infrastructure locations have been determined.

S26 576 The EIS refers to QR National. Please note that QR National has Noted.
changed its name to Aurizon from 1 December 2012. This change This has been amended throughout the SREIS.
should be reflected in the supplementary EIS documentation.

S26 583 Rail lines for coal movement to the ports have been identified as a Project Further details in relation to power supply for the Project
large user of electricity in the Project area. Measures to ensure that | Description can be found in the Project Description chapter (Section
multiple users of the region's power supply are not adversely chapter 3.6) of the SREIS.
impacted by the additional pressure of the Arrow Bowen Gas (Section 3.6) The Network Service Provider will be responsible for the
Project development and operations, should be detailed in the EIS | of the SREIS. | delivery of power to both the Project and other users in the
(Table 24-11) to demonstrate its consideration of existing users area
and management of existing energy supply.

S28 587 Specific areas of concern which are not addressed in the EIS are: Arrow will undergo required State and local planning

« Development of significant infrastructure near the pipeline such
as processing equipment, lay down areas, accommodation
camps.

EIM requests that the EIS includes specific management

processes to ensure that any activity to be carried out within 500m

of the pipeline is assessed, to ensure any potential risks it poses to
the pipeline are managed.

approval for construction components of the Project and all
existing infrastructure will be taken into account as part of
this process.

Arrow will undertake the selection of locations for
production facilities, gathering lines and wells on the basis
of many criteria including environmental and engineering
constraints.

Construction Management Plans will be in place prior to
any construction activities to ensure any potential risks are
identified and managed.

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-18




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission

Issue

Number Number Issue / Submission Reference Response
S28 588 Specific areas of concern which are not addressed in the EIS are: Project Construction Management Plans will be in place prior to
« Drilling, blasting or vibration activities Description any construction activities to ensure any potential risks are
EIM requests that the EIS includes specific management cgaptt.er |dent|f|e(_j and managed. ] )
processes to ensure that any activity to be carried out within 500m El 66(;'0” q Arrow will undertake the selection of locations for _
of the pipeline is assessed, to ensure any potential risks it poses to | +-6-2) an production facilities, gathering lines and wells on the basis
the pipeline are managed. Draft EM Plan | of many criteria including environmental and engineering
(Appendix Z, | constraints.
Section fh Blasting is not anticipated during construction of the
é'ﬁ'lo) of the Project, but it was considered in the noise and vibration
S. assessment should the need arise.
During the construction of the facilities, drilling is likely to
produce the highest levels of vibration of the equipment to
be used. Using a conservative assessment, human
annoyance and building damage are not expected to occur
at distances greater than 70 m from the sites. Drilling
activities are anticipated at distances greater than 70 m of
any sensitive receptor, therefore no negative impacts are
predicted from vibration.
Drilling activities are covered extensively in the Project
Description chapter (Section 4.6.3) of the EIS.
Blasting and vibration are covered in the Draft EM Plan
(Appendix Z.4.10) of the EIS.
S28 589 Specific areas of concern which are not addressed in the EIS are: Arrow will undergo required State and local planning

e Other intrusive works being conducted on the easements or
near the easements.

EIM requests that the EIS includes specific management
processes to ensure that any activity to be carried out within 500m
of the pipeline is assessed, to ensure any potential risks it poses to
the pipeline are managed.

approval for construction components of the Project and all
existing infrastructure will be taken into account as part of
this process.

Arrow will undertake the selection of locations for
production facilities, gathering lines and wells on the basis
of many criteria including environmental and engineering
constraints.
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Submission

Issue

Issue / Submission Reference Response
Number Number
Construction Management Plans will be in place prior to
any construction activities to ensure any potential risks are
identified and managed. This will include the measures
such as dial before you dig and the necessary
notifications.

S29 592 Any redesign of Ergon Energy infrastructure required as a result of Noted.
the proposal must take into consideration servicing and Servicing and maintenance access requirements for Ergon
maintenance access requirements for Ergon Energy personnel and Energy personnel and equipment will be taken into
equipment. Where fencing prohibits access to and along account if redesign of any Ergon Energy infrastructure is
infrastructure, gates must be supplied and installed at the required.
proponent’s expense.

S29 593 Proposed infrastructure registered over any part of an existing Arrow will undergo required State and local planning
Ergon Energy easement must be subject to the conditions of our approval for construction components of the Project and all
existing easement. existing infrastructure will be taken into account as part of

this process.

Arrow will undertake the selection of locations for
production facilities, gathering lines and wells on the basis
of many criteria including environmental and engineering
constraints.

Construction Management Plans will be in place prior to
any construction activities to ensure any potential risks are
identified and managed. This will include the measures
such as dial before you dig and the necessary
notifications.

S31 607 Construction and infrastructure: Project The Project overlays a number of mining tenements,

QCC has concerns over the lack of certainty over the location of Description including Exploration Permits for Coal (EPC) and Mining
infrastructure, in particular the effect that: chapter Leases (ML) in the northern Bowen Basin. As stated in the
- . Section 3.2) EIS, Arrow is committed to working with mining companies
The location of the well heads; ( ’ ;
‘ of the SREIS. | to ensure the value of the underlying gas (for Arrow) and

e The location of compression facilities;

coal (for the relevant coal company). With regards to QCC,
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Submission

Issue

Issue / Submission Reference Response
Number Number
e The techniques and methods of utilizing the infrastructure; and Arrow has met and will continue to meet with QCC on a
o Location of gathering lines, may have on mining operations and regular basis to allow each party to discuss their proposed
the potential sterilization of coal resources, and the increased plans to ensure cooperative co-development.
risk factors for current and future coal mining activities. The updated Project Description chapter (Section 3) of the
SREIS presents indicative locations of Project
infrastructure.
The revised Project Description chapter (Section 3.2) of
the SREIS details the changes to the development plan
and sequencing of the Project. This outlines the Project
development phasing and a description, and likely general
locality of major infrastructure.

S33 618 Vale as an affected party and stakeholder consultation: Several of The Project overlays a number of mining tenements,
Vale's proposed operations have not been considered within the including EPC and ML in the northern Bowen Basin. As
study. Many of the concerns outlined in Section 4 are around lack stated in the EIS, Arrow is committed to working with
of information as to location of infrastructure and associated mining companies to ensure the value of the underlying
activities of the project. gas (for Arrow) and coal (for the relevant coal company).

With regards to Vale, Arrow has met and will continue to
meet with Vale on an ongoing basis to allow each party to
discuss their proposed plans to ensure cooperative co-
development.

S33 622 The EIS provides no proposed locations of above ground gas Project The updated Project Description chapter (Section 3) of the
facilities and therefore Vale cannot adequately assess the Description SREIS presents indicative locations of Project
opportunities or risks associated with these, should they occur chapter infrastructure.
within the future plans for mining operations in the area. (Section 3.2) The revised Project Description chapter (Section 3.2) of

of the SREIS.

the SREIS details the changes to the development plan
and sequencing of the Project. This outlines the Project
development phasing and a description, and likely general
locality of major infrastructure.

Specifically, with regards to Vale, Arrow has met and will
continue to meet with Vale on an ongoing basis to allow
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Number Number

each party to discuss their proposed plans to ensure
cooperative co-development.

S33 625 As a significant number of Vale's tenements are overlain by Arrow's | Project In Queensland, there currently is no legislative requirement
petroleum tenements, Vale requires a schedule of Application for Description for CSG tenure holders to provide to coal companies that
PLs, to assess the potential interruption to Vale's Development chapter hold overlapping tenure, a schedule for future Petroleum
activities. (Section 3.2) Lease Applications (PLA). Conversely, there is no current

of the SREIS. | legislation requirement on coal companies to provide CSG
companies that hold overlapping tenure, a schedule for its
own Mining Lease Applications (MLA).

Notwithstanding this, the Project overlays a number of
Vale's tenements, including EPC and ML in the northern
Bowen Basin. As stated in the EIS, Arrow is committed to
working with mining companies, in this instance Vale, to
ensure the value of the underlying gas (for Arrow) and coal
(for the relevant coal company). Accordingly, Arrow meets
with Vale on an ongoing basis to discuss overlapping
matters.

In accordance with the Framework Approach and the
‘Maximising Utilisation of Queensland’'s Coal and Coal
Seam Gas Resources — A New Approach to Overlapping
Tenure in Queensland’, also known as the Overlapping
Tenure ‘White Paper’, recently developed in consultation
with the Queensland coal and CSG industries and relevant
regulatory bodies, the most up to date detailed information
regarding overlapping PLAs and infrastructure locations
are currently discussed at the regularly held Vale / Arrow
meetings. Conversely, as Vale's own development plans
are created, Vale is encouraged to provide this information
to Arrow at these meetings rather than by a schedule, to
allow Arrow to assess the potential interruption to Arrow’s
Project activities.
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Accordingly, the request for a formal schedule of future
PLAs is redundant as:

e The regular meetings between Vale and Arrow
provides the avenue for the exchange of the most up to
date schedule of each other’s proposed activities;

e As specific locations of Project infrastructure is not
available for the revised project description, the timing
and sequencing of PLAs / EA applications cannot be
quantified accurately at this stage; and

o Arrow's preferred procedure is to provide quantifiable
detailed information regarding infrastructure locations
when the PLA is made, rather than provide a future
schedule that is subject to change.

In summary, it is the responsibility of both Vale and Arrow
to reach an agreement for each individual tenure overlap
between them regarding the exploitation of their respective
resources. Arrow will continue to liaise with Vale directly
with respect to the “schedule” of its PLAs as the Project
progresses.

Arrow is always proactively consulting with all tenement
holders which are overlayed by the Project tenements.

S33

626

Vale would like an indication of proposed material extraction points

to assess potential impact to our activities in the project area.

Roads and
Transport
chapter
(Section 12)
and Road and
Transport
Technical
Report
(Appendix K)

Materials will be purchased from commercial quarries and /
or borrow pits will be developed on Arrow land.

Some quarry material is expected to be transported
directly to site from suppliers and the potential impacts of
this have been assessed in a revised Roads Impact
Assessment (Roads and Transport chapter (Section 12)
and Road and Transport Technical Report (Appendix K) of
the SREIS,).

A study into the availability of existing quarries will be

energy

go further

Prepared for Arrow Energy Pty Ltd 21-23

42627140



Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission
Number

Issue
Number

Issue / Submission

Reference

Response

of the SREIS,

undertaken during the FEED (i.e. detailed planning) of the
Project.

With regards to Vale specifically, Arrow has met and will
continue to meet with Vale on an ongoing basis to allow
each party to discuss their proposed plans to ensure
cooperative co-development.

S33

629

Vale notes that this proposal would require a significant amount of
small infrastructure to be located across the study area.
Vale requires the location of these power generation units so that a

thorough assessment of the impact to Vale owned land or tenure
can be undertaken.

Project
Description
chapter
(Section 3.2)
of the SREIS.

The updated Project Description chapter (Section 3) of the
SREIS presents indicative locations of Project
infrastructure.

The revised Project Description chapter (Section 3.2) of
the SREIS details the changes to the development plan
and sequencing of the Project. This outlines the Project
development phasing and a description, and likely general
locality of major infrastructure.

Management commitments for potentially impacted
environmental values have been detailed in the EIS. The
SREIS will elaborate on the specific field management
protocols, site scouting and groundtruthing methodologies.

Site specific EM Plans will be prepared for the associated
EA applications to implement appropriate and relevant
mitigation and management measures for site specific
values, following finalisation of infrastructure locations.
With regards to Vale specifically, Arrow has met and will
continue to meet with Vale on an ongoing basis to allow
each party to discuss their proposed plans to ensure
cooperative co-development.

S33

641

Vale requires a schedule of development to allow comparison of
the project's development with development of Vale's exploration
activities and expansion projects.

Land Use and
Tenure
chapter
(Section

The Project Description chapter (Section 3.2) of the SREIS
outlines the revised development plan and sequencing for
the Project.

Arrow will be in a position to more accurately determine
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19.4.3) of the | the schedule of PL applications upon the completion of the

EIS. EIS / SREIS process, at the FEED detailed design stage.
Project Any potential technical impacts that are specific to Vale's
Description interests will be addressed within the co-development
chapter agreement with Vale, if these tenements are going to be

(Section 3.2) potentially impacted.

of the SREIS. | "The interaction of overlapping CSG production and coal
mining needs to be managed with a ‘co-development
agreement’, founded on the basis of mutual cooperation
and coordination of the respective parties’ activities, and
providing the means to agree, monitor and communicate
appropriate mechanisms to manage safety, commercial,
operational and environmental matters."

In Queensland, there currently is no legislative requirement
for CSG tenure holders to provide to coal companies that
hold overlapping tenure, a schedule for future PLA.
Conversely, there is no current legislation requirement on
coal companies to provide CSG companies that hold
overlapping tenure, a schedule for its own MLA.

Notwithstanding this, the Project overlays a number of
Vale's tenements, including EPC and ML in the northern
Bowen Basin. As stated in the EIS, Arrow is committed to
working with mining companies, in this instance Vale, to
ensure the value of the underlying gas (for Arrow) and coal
(for the relevant coal company). Accordingly, Arrow meets
with Vale on a regular basis to discuss overlapping
matters.

In accordance with the Framework Approach and the
“Maximising Utilisation of Queensland’s Coal and Coal
Seam Gas Resources — A New Approach to Overlapping
Tenure in Queensland”, also known as the Overlapping
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Tenure “White Paper”, recently developed in consultation
with the Queensland coal and CSG industries and relevant
regulatory bodies, the most up to date detailed information
regarding overlapping PLAs and infrastructure locations
are currently discussed at the regularly held Vale / Arrow
meetings. Conversely, as Vale's own development plans
are created, Vale is encouraged to provide this information
to Arrow at these meetings rather than by a schedule, to
allow Arrow to assess the potential interruption to Arrow’s
Project activities.

Accordingly, the request for a formal schedule of future
PLAs is redundant as:

The regular meetings between Vale and Arrow provides
the avenue for the exchange of the most up to date
schedule of each other’s proposed activities;

e As specific locations of Project infrastructure is not
available for the revised project description for the
SREIS, the timing and sequencing of PLAs / EA
applications cannot be quantified accurately at this
stage; and

* Arrow’'s preferred procedure is to provide quantifiable
detailed information regarding infrastructure locations
when the PLA is made, rather than provide a future
schedule that is subject to change.

In summary, it is the responsibility of both Vale and Arrow
to reach an agreement for each individual tenure overlap
between them regarding the exploitation of their respective
resources. Arrow will continue to liaise with Vale directly
with respect to the “schedule” of its PLAs as the Project
progresses.

Arrow is always proactively consulting with all tenement
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holders which are overlayed by the Project tenements.

S33 643 Vale requires notification of the proposed location of project Project The updated Project Description chapter (Section 3) of the
infrastructure with enough notice to allow assessment of impact to Description SREIS presents indicative locations of Project
Vale owned land and tenure. chapter infrastructure.

(Section 3.2) | The revised Project Description chapter (Section 3.2) of
of the SREIS. | the SREIS details the changes to the development plan
and sequencing of the Project. This outlines the Project
development phasing and a description, and likely general
locality of major infrastructure.

In Queensland, there currently is no legislative requirement
for CSG tenure holders to provide to coal companies that
hold overlapping tenure, a schedule for future PLA.
Conversely, there is no current legislation requirement on
coal companies to provide CSG companies that hold
overlapping tenure, a schedule for its own MLA.

Notwithstanding this, the Project overlays a number of
Vale's tenements, including EPC and ML in the northern
Bowen Basin. As stated in the EIS, Arrow is committed to
working with mining companies, in this instance Vale, to
ensure the value of the underlying gas (for Arrow) and coal
(for the relevant coal company). Accordingly, Arrow meets
with Vale on a regular basis to discuss overlapping
matters.

In accordance with the Framework Approach and the
“Maximising Utilisation of Queensland’s Coal and Coal
Seam Gas Resources — A New Approach to Overlapping
Tenure in Queensland”, also known as the Overlapping
Tenure “White Paper”, recently developed in consultation
with the Queensland coal and CSG industries and relevant
regulatory bodies, the most up to date detailed information
regarding overlapping PLAs and infrastructure locations
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are currently discussed at the regularly held Vale / Arrow
meetings. Conversely, as Vale’s own development plans
are created, Vale is encouraged to provide this information
to Arrow at these meetings rather than by a schedule, to
allow Arrow to assess the potential interruption to Arrow’'s
Project activities. Accordingly, the request for a formal
schedule of future PLAs is redundant as:

e The regular meetings between Vale and Arrow
provides the avenue for the exchange of the most up to
date schedule of each other’s proposed activities;

e As specific locations of Project infrastructure is not
available for the revised project description for the
SREIS, the timing and sequencing of PLAs / EA
applications cannot be quantified accurately at this
stage; and

o Arrow's preferred procedure is to provide quantifiable
detailed information regarding infrastructure locations
when the PLA is made, rather than provide a future
schedule that is subject to change.

In summary, it is the responsibility of both Vale and Arrow
to reach an agreement for each individual tenure overlap
between them regarding the exploitation of their respective
resources. Arrow will continue to liaise with Vale directly
with respect to the “schedule” of its PLAs as the Project
progresses.

Arrow is always proactively consulting with all tenement
holders which are overlayed by the Project tenements.

S35

656

We share and support the comments and concerns raised by
Mackay Conservation Group, particularly the concern over the

validity of the EIS due to the inadequacy of information provided on

Environmental
Framework
chapter

The Framework Approach was developed for the impact
assessment of the Project, as per the Terms of Reference
(ToR) requirements. The Framework Approach is used in
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the location of gas wells and associated infrastructure

(Section 7) of
the EIS.

Project
Description
chapter
(Section 3.2)
of the SREIS.

this stage of the approval process. Further and more
detailed information regarding major infrastructure
locations will be presented at the EA application stage of
the approvals process.

The updated Project Description chapter (Section 3) of the
SREIS presents indicative locations of Project
infrastructure.

The revised Project Description chapter (Section 3.2) of
the SREIS details the changes to the development plan
and sequencing of the Project. This outlines the project
development phasing and a description, and likely general
locality of major infrastructure.

Management commitments for potentially impacted
environmental values have been detailed in the EIS. The
SREIS will elaborate on the specific field management
protocols, site scouting and survey methodologies.

Site specific EM Plans will be prepared for the associated
EA applications to implement appropriate and relevant
mitigation and management measures for site specific
values, following finalisation of infrastructure locations.

S35

657

The EIS does not meet the basic requirements of the Precautionary

Principle and does not provide the government or public with the
necessary information to comment upon and assess the project

impacts without such information (location).

Environmental
Framework
chapter
(Section 7) of
the EIS.

Project
Description
chapter
(Section 3.2)
of the SREIS.

The Framework Approach was developed for the impact
assessment of the Project, as per the ToR requirements.
The Framework Approach is used in this stage of the
approval process. Further and more detailed information
regarding major infrastructure locations will be presented
at the EA application stage of the approvals process.

The updated Project Description chapter (Section 3) of the
SREIS presents indicative locations of Project
infrastructure.

The revised Project Description chapter (Section 3.2) of
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Submission Issue L
Issue / Submission Reference Response
Number Number
the SREIS details the changes to the development plan
and sequencing of the Project. This outlines the project
development phasing and a description, and likely general
locality of major infrastructure.
Management prescriptions for potentially impacted
environmental values have been detailed in the EIS. The
SREIS will elaborate on the specific field management
protocols, site scouting and survey methodologies.
Site specific EM Plans will be prepared for the associated
EA applications to implement appropriate and relevant
mitigation and management measures for site specific
values, following finalisation of infrastructure locations.
S35 660 Description of the project and planning at the bottom of page 11, The maturation process referred to for the Project, is
first column: ‘development planning is iterative and will be ongoing referring to the ongoing exploration of the Project Area
through the life of the Project as gas reserves mature and actual (8,000 kmz), and the term maturation hence reflects the
production is realised.’ ongoing appraisal and increasing certainty of the volume of
We struggle to understand how gas reserves ‘mature’. If there is a gas reserves available throughout the Project area for
maturation process, we believe that this would have occurred along future gas production.
time ago in geological timeframes, not human based approval
process timeframes.
For the proponent to describe how the gas reserves ‘mature’ and
what is truly meant by this statement, given our comments above.
S35 662 It is unclear if the 800m by 800m grid (or maybe larger) would have | Project Layout of wells and well type has been refined since
a gas well on each corner of the grid square, which would actually Description publication of the EIS. Further details are presented in the
make four (4) wells per 64-65 hectares and not just the one (1) well | chapter updated Project Description chapter (Section 3.3) of the
described. (Section 3.3) SREIS. Also see Figure 3-4 for a visual representation of
Provide clear information if the grid pattern will have up to four of the SREIS. | the SREIS reference case well layout.
wells on 64-65 hectares?
S36 678 Justification for the project: Project Need ToR requirement: "The justification for the project should

chapter

be described, with particular reference to the economic
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Submission

Issue

Issue / Submission Reference Response
Number Number
In our view this is not made. (Section 3) and social benefits and costs to the community and other
We believe there may be a case for short term use of gas to and Project industries arising from the Project, including employment
supplement variability of renewables but this is a project for the Description and spin-off business development that the Project may
export of fossil fuel that has nothing to do with domestic need. chapter provide. The status of the Project should be discussed in a
(Section 4.1) regional, state and national context".
of the EIS. The above requirement has been satisfied in the Project
Need chapter (Section 3) of the EIS.
The Project has been designed to assist in meeting the
growing demand for gas supply for both domestic and
global markets — Project Description chapter (Section 4.1)
of the EIS.
S37 680 The proponent states that "...at this stage, it is not possible to Environmental | The Framework Approach was developed for the impact

establish the specific detail on the location of all infrastructure or its
design or layout." FBA submits that the proponent should be
required to have the full details of the project finalised before an
EIS is released for public comment. This will allow for all potential
impacts (particularly those that are geographical, e.g. corridor
fragmentation) to be accurately assessed within the environmental
impact assessment process.

The proponent needs to describe the full detail of the proposed
project in a revised EIS, and the re-submit this document for
consideration under the public comment process.

Framework
chapter
(Section 7) of
the EIS.

Project
Description
chapter
(Section 3.2)
of the SREIS.

assessment of the Project, as per the ToR requirements.
The Framework Approach is used in this stage of the
approval process. Further and more detailed information
regarding major infrastructure locations will be presented
at the EA application stage of the approvals process.

The updated Project Description chapter (Section 3) of the
SREIS presents indicative locations of Project
infrastructure.

The revised Project Description chapter (Section 3.2) of
the SREIS details the changes to the development plan
and sequencing of the Project. This outlines the Project
development phasing and a description, and likely general
locality of major infrastructure.

Management prescriptions for potentially impacted
environmental values have been detailed in the EIS. The
SREIS will elaborate on the specific field management
protocols, site scouting and groundtruthing methodologies.

Site specific EM Plans will be prepared for the associated
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Number
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Reference

Response

EA applications to implement appropriate and relevant
mitigation and management measures for site specific
values, following finalisation of major infrastructure
locations.

S38

690

Location information has not been fully and properly addressed.

This is of concern because the EIS does not meet the basic
requirements of the Precautionary Principle. The real difficulty lies
in the absence of any ongoing environmental assessment of
approved CSG projects under either state or federal regulation.
Once a CSG project is approved, the approval is enduring and the
explorer is not required to undergo further environmental
evaluation, even if new scientific data emerges.

And a CSG assessment can’t be suspended on the basis of
inadequate environmental data.

Environmental
Framework
chapter
(Section 7) of
the EIS.

Project
Description
chapter
(Section 3.2)
of the SREIS.

The Framework Approach was developed for the impact
assessment of the Project, as per the ToR requirements.
The Framework Approach is used in this stage of the
approval process. Further and more detailed information
regarding major infrastructure locations will be presented
at the EA application stage of the approvals process.

The updated Project Description chapter (Section 3) of the
SREIS presents indicative locations of Project
infrastructure.

The revised Project Description chapter (Section 3.2) of
the SREIS details the changes to the development plan
and sequencing of the Project. This outlines the Project
development phasing and a description, and likely general
locality of major infrastructure.

Management prescriptions for potentially impacted
environmental values have been detailed in the EIS. The
SREIS will elaborate on the specific field management
protocols, site scouting and groundtruthing methodologies.

Site specific EM Plans will be prepared for the associated
EA applications to implement appropriate and relevant
mitigation and management measures for site specific
values, following finalisation of major infrastructure
locations.

S38

691

We would expect that the location of unconventional gas wells and
supporting infrastructure should be provided in order for this EIS to
be valid.

Environmental
Framework
chapter

The Framework Approach was developed for the impact
assessment of the Project, as per the ToR requirements.
The Framework Approach is used in this stage of the
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Issue

Issue / Submission Reference Response
Number Number
Refer to ToR section 3.1.2 Local context. (Section 7) of | approval process. Further and more detailed information

the EIS. regarding major infrastructure locations will be presented

Project at the EA application stage of the approvals process.

Description The Project Description chapter (Section 3) of the SREIS

chapter presents indicative locations of Project infrastructure.

(Section 3.2) | The revised Project Description chapter (Section 3.2) of

of the SREIS. | the SREIS details the changes to the development plan
and sequencing of the Project. This outlines the project
development phasing and a description, and likely general
locality of major infrastructure.
Management prescriptions for potentially impacted
environmental values have been detailed in the EIS. The
SREIS will elaborate on the specific field management
protocols, site scouting and groundtruthing methodologies.
Site specific EM Plans will be prepared for the associated
EA applications to implement appropriate and relevant
mitigation and management measures for site specific
values, following finalisation of major infrastructure
locations.

S38 692 Obviously the location of proposed unconventional gas wells and EIS The Framework Approach was developed for the impact
supporting infrastructure does need to be provided so that EIS Environmental | assessment of the Project, as per the ToR requirements.
assessment can be properly undertaken. Arrow Energy needs to Framework The Framework Approach is used in this stage of the
do what all other mining companies do and first conduct its chapter approval process. Further and more detailed information
exploration investigations to identify gas resources which are (Section 7) of | regarding major infrastructure locations will be presented
economically viable then proceed to the EIS process to see if such | the EIS. at the EA application stage of the approvals process.
locations are also socially and environmentally acceptable and Project The updated Project Description chapter (Section 3) of the
development licenses can be issued. Otherwise the public hasno | pescription SREIS presents indicative locations of Project
opportunity for access to information on which to comment. We see | chapter infrastructure.
in this EIS application just an open-ended process for Arrow (Section 3.2) | The revised Project Description chapter (Section 3.2) of
Energy with: of the SREIS.

the SREIS details the changes to the development plan
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Submission Issue L
Issue / Submission Reference Response
Number Number

e The location and final number of gas wells — unknown; and sequencing of the Project. This outlines the project

o Baseline studies to record methane emissions prior to development phasing and a description, and likely general
exploration — not conducted; locality of major infrastructure.

e How many times the wells will be mined i.e. through later Management commitmentes for poten_tlally impacted
return-fraccing (can be up to twenty times) — unknown: enwronm_ental values have been _d_eta_uled in the EIS. The

L . SREIS will elaborate on the specific field management

o Where gatherlng lines and access roads and other supporting protocols, site scouting and survey methodologies.

infrastructure will be located — unknown; . o . .
i Site specific EM Plans will be prepared for the associated

* Impacts on water supplies — unknown etc. EA applications to implement appropriate and relevant

How can the public comment on environmental and social impacts mitigation and management measures for site specific

if we have no locations for the wells and number of wells expected values, following finalisation of major infrastructure

per affected property? How can DERM and other relevant locations.

government agencies properly assess impacts?

The EIS process is clearly set by precedent. First do the

exploration and identify areas to be mined. Then when sufficient

information has been gathered apply for the EIS.

To have a legitimate assessment process the EIS should be re-

submitted after the exploration work is completed and Arrow

Energy can show where it will be going and the extent of its

impacts. This is what the coal and minerals mining companies must

do. Why should the unconventional gas mining companies be

different?

S38 693 Arrow Energy appears to be trying to circumvent the EIS process. Environmental | The Framework Approach was developed for the impact

For example the Integrated Planning Act states:

"1.2.1 Purpose of Act

The purpose of this Act is to seek to achieve ecological
sustainability by —

(a) Coordinating and integrating planning at the local, regional and
State levels; and

(b) Managing the process by which development occurs; and

Framework
chapter
(Section 7) of
the EIS.

Project
Description
chapter
(Section 3.2)

assessment of the Project, as per the ToR requirements.
The Framework Approach is used in this stage of the
approval process. Further and more detailed information
regarding major infrastructure locations will be presented
at the EA application stage of the approvals process.

The updated Project Description chapter (Section 3) of the

SREIS presents indicative locations of Project
infrastructure.
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Submission
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Issue
Number

Issue / Submission

Reference

Response

(c) Managing the effects of development on the environment
(including managing the use of premises)."

How can (a) coordinating and integrating planning at all
government levels and (b) managing the process by which
development occurs and (c) managing the effects of development
on the environment, if the location of the development (i.e. wells
and supporting infrastructure) and other impacts is not known nor
presented in the EIS?

of the SREIS.

The revised Project Description chapter (Section 3.2) of
the SREIS details the changes to the development plan
and sequencing of the Project. This outlines the project
development phasing and a description, and likely general
locality of major infrastructure.

The updated Project Description chapter (Section 3) of the
SREIS presents indicative locations of Project
infrastructure.

The revised Project Description chapter (Section 3.2) of
the SREIS details the changes to the development plan
and sequencing of the Project. This outlines the project
development phasing and a description, and likely general
locality of major infrastructure.

Management prescriptions for potentially impacted
environmental values have been detailed in the EIS. The
SREIS will elaborate on the specific field management
protocols, site scouting and groundtruthing methodologies.

Site specific EM Plans will be prepared for the associated
EA applications to implement appropriate and relevant
mitigation and management measures for site specific
values, following finalisation of major infrastructure
locations.

S38

694

Mackay Conservation Group put in a submission on the draft ToR
requesting that the location of the gas wells and supporting
infrastructure be made a part of the EIS. Capricorn Conservation
Council also made this request. This has not happened. We have
seen no good reason why this essential part of an EIS has not
been addressed. It makes the whole Arrow Energy EIS process
lack credibility.

Environmental
Framework
chapter
(Section 7) of
the EIS.

Project
Description
chapter
(Section 3.2)

The Framework Approach was developed for the impact
assessment of the Project, as per the ToR requirements.
The Framework Approach is used in this stage of the
approval process. Further and more detailed information
regarding major infrastructure locations will be presented
at the EA application stage of the approvals process.

The updated Project Description chapter (Section 3) of the
SREIS presents indicative locations of Project
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of the SREIS.

infrastructure.

The revised Project Description chapter (Section 3.2) of
the SREIS details the changes to the development plan
and sequencing of the Project. This outlines the project
development phasing and a description, and likely general
locality of major infrastructure.

Management commitments for potentially impacted
environmental values have been detailed in the EIS. The
SREIS will elaborate on the specific field management
protocols, site scouting and survey methodologies.

Site specific EM Plans will be prepared for the associated
EA applications to implement appropriate and relevant
mitigation and management measures for site specific
values, following finalisation of major infrastructure
locations.

S38

695

The public has no information on the location of the wells and
supporting infrastructure. Thus it is not fully aware of the nature of
the project and it is severely restricted in preparing a properly
informed submission. This negates the validity of this EIS.

Environmental
Framework
chapter
(Section 7) of
the EIS.

Project
Description
chapter
(Section 3.2)
of the SREIS.

The Framework Approach was developed for the impact
assessment of the Project, as per the ToR requirements.
The Framework Approach is used in this stage of the
approval process. Further and more detailed information
regarding major infrastructure locations will be presented
at the EA application stage of the approvals process.

The updated Project Description chapter (Section 3) of the
SREIS presents indicative locations of Project
infrastructure.

The revised Project Description chapter (Section 3.2) of
the SREIS details the changes to the development plan
and sequencing of the Project. This outlines the project
development phasing and a description, and likely general
locality of major infrastructure.

Management commitments for potentially impacted
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Submission Issue L
Issue / Submission Reference Response
Number Number
environmental values have been detailed in the EIS. The
SREIS will elaborate on the specific field management
protocols, site scouting and survey methodologies.
Site specific EM Plans will be prepared for the associated
EA applications to implement appropriate and relevant
mitigation and management measures for site specific
values, following finalisation of major infrastructure
locations.
S38 697 What is not discussed is how competitive gas from this project will Noted.
be in competition with the glut of shale gas from the United States
over the short to medium term.
Also there is the cautionary tale for unconventional gas
development in Queensland from the U.S. experience with shale
gas.
S38 698 A recently published report reviewing production data of over Project Need Noted.

60,000 shale gas and oil wells observes that U.S. shale gas has
been on a plateau since December 2011, and that 80 percent of
shale gas production comes from five plays, several of which are in
decline. Further, according to a recent report by the Oil and Gas
Journal, and industry publication, it is confirmed that the recovery
efficiencies of shale plays are truly dismal. It is stated:

“The recovery efficiency for the five major [shale gas] plays
averages 6.5% and ranges from 4.7% to 10%...this contrasts
significantly with recovery efficiencies of 75-80% for conventional
gas fields.”

This means a highly competitive market for Arrow Energy’s gas
production from this project. Lower prices will mean far less
revenue for the Queensland government. There is also the high
degree of risk for investors as described below. From this
perspective this gas is better off left in the ground.

chapter
(Section 3.5)
of the EIS.

There are significant economic benefits to the region and
the State which will be generated by the Project, as
presented in the Project Need chapter (Section 3.5) of the
ElS.

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-37




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission

Issue
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S38 699 Industry relies heavily on fewer business hurdles to affect their Noted.
drilling programs. Margins are simply too thin in shales and the well
performance too poor to justify investment in wells with added
regulatory and environmental costs.
This suggests that the present mining industry’s increased
pressure on the Queensland government to decrease regulatory
and environmental costs as unconventional gas resources decline
will continue, to the detriment of communities and the environment.

S53 1313 Where is drilling mud stored and managed and what is its toxicity. Project Drilling muds are typically contained in specially
Are any reports relative to this commercial in confidence? Description constructed above ground tanks or excavated pits on site

chapter during the drilling process. Drilling muds are composed of

(Section drilling fluid and the crushed rock particles generated

4.6.2) of the during the drilling process.

ElS. The drilling fluids employed by Arrow comprise generally
non-toxic and inert substances that are broadly utilised
throughout the petroleum and gas industry in Australia. In
accordance with the EA conditions, neither oil nor synthetic
based fluids are used in the drilling process.

S53 1325 Can the gas transfer infrastructure locations relative to landholders | Project The updated Project Description chapter (Section 3) of the
residents and communities be more specific, what are the Description SREIS presents indicative locations of Project
regulations for proximity to the above. chapter infrastructure.

(Section 3.2)

of the SREIS.

The revised Project Description chapter (Section 3.2) of
the SREIS details the changes to the development plan
and sequencing of the Project. This outlines the project
development phasing and a description, and likely general
locality of major infrastructure.

Mitigation measures for potentially impacted environmental
values have been detailed in the EIS. The SREIS will
elaborate on the specific field management protocols, site
scouting and survey methodologies.
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Site specific EM Plans will be prepared for the associated
EA applications to implement appropriate and relevant
mitigation and management measures for site specific
values, following finalisation of infrastructure locations.
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S17 352 The proponent has not provided adequate information in relation Air Quality The air quality impact assessment presented in the Air Quality

to the site location or density of proposed wells for any chapter chapter (Section 9) and Air Quality Technical Report
assessment human health to be undertaken. (Section 9), Air | (Appendix H) of the EIS was completed in line with QLD Air
The QPHS recommends that the proponent provides Health Quality Environmental Protection Policy, which is designed to protect
Impact Assessment based on air quality. This assessment should Technical human health. The assessment was conducted at regional
include worst case scenarios. This should include but not be Report and local scales.
limited to the locations of sensitive receivers in relation to: (Appendix H) | The Air Quality Technical Report (Appendix B) of the SREIS
« The closest extraction well and the highest density of End.Draft al incorporated all the latest changes to Arrow’s field

extraction wells surrounding sensitive receivers. Mg‘g;%lﬁinnf _de\I/eIc_)pment plan and Concelpltual QESIerf fC':f the Project,
« Emissions from evaporation ponds. o inc uding updated conceptual locations of the Project

] ) ) o an infrastructure.

* Acumulative air assessment of air emissions from other (Appendix Z, In the EIS, estimated emissions from permanent gas-fired

industries. Section

Z.4.1.3) of the
EIS

Air Quality
Technical
Report
(Appendix B,
Section 5.2) of
the SREIS

power generation for the whole Project was assessed.
However, in the SREIS, the preferred power supply option for
the Project is based on connection to electricity network. As
such, electrical power supply will significantly reduce
emissions of local air pollutants from the Project and the
number of Project related air emission sources. However,
SREIS considered a worst-case scenario, assuming that
connection to the electricity network is not achieved on time
and the Project is temporary powered locally by gas-fired
engines.

The EIS and SREIS assessments were completed based on a
number of conservative assumptions and for a number of
worst-case scenarios (see Air Quality Technical Report
(Appendix B) of the SREIS) at local and regional scales,
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including cumulative impacts of air emissions from the Project
and existing and future industry (based on the available
information). Please note that in the SREIS cumulative
assessment, emissions from 68 current and future approved
projects were assessed and ground level concentrations were
predicted for 286 sensitive receptors in the area.

The EIS localised impact assessment determined the
minimum separation distances (buffer distances) between
Project sources of air pollution and any proximate sensitive
receptors to achieve compliance with the NO> health-based
objective. These distances were reassessed in the SREIS
based on new engineering and infrastructure information;
however, it is acknowledged that upon finalising locations and
completion of the detailed design of specific facilities, further
modelling will be undertaken by Arrow.

It is important to note that the Draft Environmental
Management Plan (Appendix Z, Section Z.4.1.3) of the EIS
states: "The primary mitigation measure to avoid impacts to air
quality will be the exploration of opportunities to maximise the
distance of Project development sites from the nearest
sensitive receptors. Large separation distances are made
possible due to the typically low population density within the
Project area. Once locations are finalised, equipment
selection and design during detailed engineering will include
consideration of air quality objectives."

Arrow has a CSG water management strategy which is
informed by the EHP Coal Seam Gas Water Management
Policy. Arrow will seek to beneficially use or dispose of CSG
water in proximity to the point of treatment through one or
more of the processes described further in the Project
Description chapter (Section 3.4 and 3.5) of the SREIS.
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The evaporation of volatile compounds from the surface of
evaporation dams is expected to be negligible. However,
further consideration of potential VOC emissions from the
evaporation of brine once the detailed design has been
finalised at the Environmental Approvals stage will be
undertaken.
S18 366 Airborne particulate matter, as well as gas, fumes and odours Air Quality A comprehensive air quality impact assessment is reported in
should not cause distress to the local inhabitants. chapter —the Air Quality chapter (Section 9) and Air Quality Technical
It is recommended that landholders in the immediate vicinity of the | (Section 9 and | Report (Appendix H) of the EIS, and Air Quality Technical
Project be advised of any by-product, which is likely to affect their | 9.6.2) and Air | Report (Appendix B) of the SREIS. The assessment describes
health. Quality the air pollutants which will be released by the Project,
Technical including NO2, VOCs, CO, SO,, particulate matter and odour,
Report and includes predictive modelling or qualitative assessment of
(Appendix H) their dispersion. The modelling shows that at the regional
of the EIS scale there will be no exceedences of the standards set for
Air Quality the protection of human health as a result of air pollution from
Technical the Project.
Report The localised impact assessment determined the minimum
(Appendix B, separation distances (buffer distances) between Project
Section 5.2) of | sources of air pollution and any proximate sensitive receptors.
the SREIS These distances have been reassessed in the SREIS based

on new engineering and infrastructure information (Air Quality
Technical Report (Appendix B, Section 5.2) of the SREIS),
however it is acknowledged that upon finalising locations and
completion of the detailed design of specific facilities, further
modelling will be undertaken by Arrow.

The assessment also indicates that the only significant
odorant, which may be related to the Project, is hydrogen
sulphide emissions from gas flaring and fugitive emissions.
However, if present, hydrogen sulphide would be in trace
amounts and won'’t create a nuisance issue.
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Number Number
In the Air Quality chapter (Section 9.6.2) of the EIS, Arrow has
committed to the implementation of a quantifiable monitoring
and measuring program during operational activities. This
would provide information as to whether health based
pollutant standards are being exceeded as a result of Project
activities. Public notification of monitoring will be in
accordance with legislative guidelines.

S18 367 It is recommended that a detailed and quantifiable air monitoring Air Quality Arrow has committed to the implementation of a quantifiable
and measuring program is developed and implemented during chapter monitoring and measuring program during operational
operational activities. (Section 9.6.2) | activities [B0O30] (Commitments Summary (Appendix D) of the

of the EIS EIS).
Commitments
Summary

(Appendix D)

of the EIS

S23 412 Not meaningfully addressed in EIS: Climate Arrow considers climate change adaptation in planning and
The project proposes low grade infrastructure immunity levels chapter design, construction, operation and decommissioning phases
subject to inundation and natural disaster loss at very low (Section 8) of of the PrOject. This includes developing preVentatiVe and
thresholds with little consideration to having to renew infrastructure | the EIS responsive measures for extreme climatic events and
connections in adverse weather conditions and the re-supply of Greenhouse designing and constructing production facilities in accordance
large volumes of raw infrastructure materials and the movement Gas chapter with current Australian standards to withstand extreme
and sourcing of these components in landscapes of scarcity; i.e. (Section 6) occurrences of these events, as described in the IPCC,
road making materials. and Special Report of the Intergovernmental Panel on Climate

Greenhouse Change (IPCC). Managing the Risks of Extreme Events and
Gas Technical | Disasters to Advance Climate Change Adaptation (IPCC
Report 2012, Cambridge University Press).

(Appendix C, Arrow operates a Crisis and Emergency Management System
Section 7) of which includes a Corporate level Emergency Management
the SREIS Standard and Crisis and Emergency Management System

Description. As a major asset, operations in the Bowen Basin
are subject to the Bowen Basin Emergency Management
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Plan, which includes emergency management actions for the
management of risks from bush fires and flooding.

Arrow is committed to the following actions to mitigate the
effects of extreme weather events on the Project:

o Design to address increased intensities of storm events;

¢ Incorporate seasonal and weather forecasts for planning
Project activities;

e Consider future climate change effects in emergency
response planning; and

¢ Repair damaged infrastructure based on higher standards
to withstand local climate extremes with contingency for
climate change, where possible.

Risk management measures that will be adopted in the
development of the Project are described in the Greenhouse
Gas Technical Report (Appendix I, Section 7.7.3) of the EIS.
Furthermore, Arrow is committed to taking a cooperative
approach with government, industry and other sectors to
address adaptation to climate change.

S23

413

The EIS does not describe the extent of the particulate and gas

contamination levels beyond the petroleum tenement lease above
the existing pre-development background levels measured at the
property boundary as the proposed operations cumulative effect

will affect the health and wellbeing amenity of surrounding rural

residents and is unsustainable without long term adverse effects

on health and agricultural production.

Air Quality
chapter
(Sections 9.5.2
and 9.5.3) of
the EIS

Air Quality
Technical
Report
(Appendix B,
Section 5.2) of
the SREIS

In the EIS, atmospheric dispersion modelling was used to
predict pollutant concentrations in the region and local area.
Contour plots of the regional dispersion of these pollutants are
shown in the Air Quality chapter (Section 9.5.2) of the EIS and
localised impacts are assessed in Section 9.5.3.

In the air quality assessment, all modelled concentrations
were added to the best available conservative estimates of
background pollution at the property boundary which were
either taken from the nearest available representative
monitoring site or modelled.

The modelling shows that at a regional scale there will be no
exceedences of the standards set for the protection of human
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health as a result of air pollution from the Project. The
localised impact assessment determined the minimum
separation distance (buffer distance) between Project sources
of air pollution and any proximate sensitive receptors to
achieve compliance with the NO, health-based objective.
The buffer distances have been reassessed in the SREIS
based on new engineering and infrastructure information (Air
Quality Technical Report (Appendix B, Section 5.2) of the
SREIS), however it is acknowledged that upon finalising
locations and completion of the detailed design of specifc
facilities, further modelling will be undertaken by Arrow.

S23 414 The reduction in emissions shall be focused on industry best Air Quality It is not anticipated that particulates will be a major source of
practice by ensuring all the operational components of the project | chapter air pollution from the Project and the air quality modelling
are mapped and quantified. The EIS should clearly propose up (Section 9.6) shows that their concentrations will be below the
front a draft particulate mitigation strategy to prevent biodiversity of the EIS corresponding EPP (Air) objectives. However, the Air Quality
and agricultural production losses. chapter (Section 9.6) of the EIS provides generic mitigation

strategies for pollutant emissions including dust which will be
incorporated into the environmental management plan for the
Project.

S23 424 The EIS should clearly detail the cumulative effect of Greenhouse | Greenhouse An update to greenhouse gas emissions is provided in the
gas production of the FIFO and DIDO operational methodology of | Gas chapter Greenhouse Gas chapter (Section 6) and Greenhouse Gas
workforce residency for the project and propose local offset (Section 6) Technical Report (Appendix C) of the SREIS and quantifies
programs to deliver carbon neutral transport for the project. and the cumulative effect of Greenhouse Gas production from the

Greenhouse FIFO and DIDO of staff. These are included as additional

Gas Technical | Scope 3 emissions in the SREIS.

Report Arrow is committed to exploring options for offsetting

(Appendix C) | greenhouse gas emissions, which could be offset by investing

of the SREIS | in third party projects such as forestry that reduce emissions
below a demonstrated baseline.

S25 571 Chapters 10 and 20 of Arrow Energy's SREIS do not adequately Climate The location of the end use is irrelevant when considering the
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address requirements of the Sustainable Planning Act (2009) with | chapter impact of the Project on global climate. Project emissions,
regard to greenhouse gas emissions. The EIS and SREIS (Section 8) including Scope 3, are negligible in the context of global
assessments are incomplete and fail to address sustainable and emissions.
ecological development requirements of the Queensland Greenhouse The transition to gas fired power generation is a recognised
Government's Sustainable Planning Act (2009) (The Act) and Gas Emissions transitional step in reducing national and international GHG
permit comprehensive environmental assessment under the EPBC | chapter emissions. The Project is, therefore, consistent with the
Act. (Section 10) of | principles of sustainable development.
The Act requires holistic consideration of climate change impacts the EIS
of greenhouse gas emissions associated with the development
and operation of production wells, transportation of coal seam gas
production to end users and the combustion of gas and/or LNG.
No detail is provided in the SREIS to establish proportions of
production intended for domestic end use as gas vis-d-vis the
proportions intended for export as LNG. Without end use
information being provided no holistic assessment of ecological
sustainability of the project is possible and no assurance that the
purposes of The Act relating to climate change abatement can be
achieved is provided.

S25 572 The Chapter 20 Table 20.4 requires revision to include Climate The location of the end use is irrelevant when considering the
greenhouse gas emission information associated with ocean chapter impact of the Project on global climate. Project emissions,
transportation and end use of LNG exports for electricity (Section 8) including Scope 3, are negligible in the context of global
generation purposes to ensure that purposes of The Act are not and emissions.
compromised for reasons listed below: Greenhouse The transition to gas fired power generation is a recognised
1. Ecological sustainability is a balance that integrates protection Gas Emissions | transitional step in reducing national and international GHG
of ecological processes, economic development, and maintenance | chapter emissions. The Project is, therefore, consistent with the

of the cultural, economic, physical and social well-being of people
and communities;

2. Queensland's Sustainable Planning Act (2009) requires
consideration of ecological sustainability at local, regional, State
and National levels including the global climate change
implications;

(Section 10) of
the EIS

principles of sustainable development.
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3. Matters described in the SREIS do not include the holistic
consideration of ecological sustainability requirements set out in
item 1, and it presently fails in its purpose to protect ecological
processes.

S33 623 0.0007% of global emissions is a poor comparison. The actual Executive Actual statement reads: "The Project's predicted carbon
amount of emission when considering the context in Australia is Summary dioxide equivalent (CO;-e) emissions are 0.007% of global
quite significant. Vale requires further information on the chapter emissions (based on a 2009) baseline for the worst-case
cumulative impact to the region. (Section 6.3), operational year (2046)". Refer to the Executive Summary

Greenhouse (Section 6.3) of the EIS.
Gas chapter This was summarised from the Greenhouse Gas chapter
(Section (Section 10.4.2.1) of the EIS which states: "The aggregate
10.4.2.1)and | Scope 1 and Scope 2 emissions from the Project associated
Cumulative with the worst-case year (2046) appear to be insignificant and
Impacts represent approximately 0.007% of the global 2009 fossil fuel
chapter consumption emissions".
(Section Project emissions as a percentage of global, Australian and
31.4.2) of the Queensland totals are shown in the Executive Summary
EIS (Section 6.3, Table 9) of the EIS.
The cumulative impact from greenhouse gas emissions is
addressed in the Cumulative Impacts chapter (Section 31.4.2)
of the EIS.

S36 672 Scope 1 emissions - Fugitive emissions should include a realistic Greenhouse The methodology adopted for the assessment of fugitive
assessment based on current science and on findings in other gas | Gas Technical | emissions from the Project is described in Sections A.3.2 and
fields such as Tara in Australia and large gas fields in the USA. Report A.3.3 of the Greenhouse Gas Technical Report (Appendix I) of
Refer to http://www.bloomberg.com/news/2013-04-09/shale-gas- | (Appendix |, the EIS. For facility level production and processing the
isn-t-a-low-emissions-fuel-yet.html Sections A.3.2 | method uses the American Petroleum Institute of Greenhouse

and A.3.3) of Gas Methodologies for the Oil and Gas Industry default
the EIS emission factor modified to represent the Project site. For gas
Greenhouse transmission the National Greenhouse Accounts Factors

Gas Technical

(2011) were used. These remain the best available
assessment methods for assessing GHG emissions from
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Report Australian CSG at this time. It should also be noted that

(Appendix C, conclusions which are drawn from the assessment of

Section 8) of emissions from the extraction of shale gas cannot be applied

the SREIS to Australian CSG where the underlying strata and extraction
techniques can be very different to US shale.
Fugitive emissions have been reassessed in the SREIS based
on new engineering and infrastructure information and the
best available assessment methods (Greenhouse Gas
Technical Report (Appendix C, Section 8) of the SREIS). An
advanced approach was used in the assessment based on
the updated global warming potential (GWP) values for
methane and nitrous oxide. The updated GWP values were
published in the IPCC in the Physical Science Basis
(Cambridge, UK: Cambridge University Press, 2007). The
NGER (Measurement) Amendment Determination 2013
(Explanatory Statement) outlines the intention to adopt these
values from 2017 onwards. These values have been used to
adjust the emissions factors used in calculations.

S36 673 Greenhouse Gas emissions - Scope 1 emissions: Greenhouse The methodology adopted for the assessment of fugitive
Andrew Steer of the World Resources Institute (WRI) writing in Gas Technical | emissions from the Project is described in Section A.3.2 and
Bloomberg. http://www.bloomberg.com/news/2013-04-09/shale- Report A.3.3 of the Greenhouse Gas Technical Report (Appendix ) of
gas-isn-t-a-low-emissions-fuelyet.html (Appendix I, the EIS. For facility level production and processing the
"Methane leaks are estimated to be around two to three precent of Sections A.3.2 | method uses the_Amerlcan P_etroleum Institute of Greenhouse
total production — though there is troubling uncertainty around the and A.3.3) of Ga_s I\/_Iethodologles fqr the Oil and Gas Indus_try de_fault
total. The biggest source of emissions is from new wells. Starting the EIS emission factor modified to represent the_PrOJect site. The
up a new gas well is like popping a Champagne bottle: it releases | Greenhouse National Greenhouse and Energy Reporting (NGER) methods
gas under pressure quickly and with force. Emissions can also Gas Technical oftep refer to methqu published by th? American Petroleum
leak out through the production process, if proper safeguards are | Report Institute which provide more conservative estimates than the
not in place. (Appendix C, NGER determination. For gas transmission the National

L Section 8) of Greenhouse Accounts Factors (2011) were used. These
The EIS process should be one of assessing risk factors so that a the SREIS remain the best available assessment methods at this time.

balanced view can be prepared to enable decisions to be reached
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in the interests of the entire community. Fugitive emissions have been reassessed in the SREIS based
Risks are related to on new engineering and infrastructure information and the
1) Can technoloay be improved to stob the ‘Champagne cork?’ best available assessment methods (Greenhouse Gas
EZ; Can technologz reducz persistent I(F))sses’? Pag Technical Report (Appendix C, Section 8) of the SREIS). An
i o ’ ) advanced approach was used in the assessment based on
(3) What will be the proponents monitoring strategy? Clearly this the updated GWP values for methane and nitrous oxide. The
should be financed by the proponent in the initial agreement to updated GWP values were published in the IPCC in the
av0|q the vicissitudes of successive government in reducing Physical Science Basis (Cambridge, UK: Cambridge
funding. University Press, 2007). The NGER (Measurement)
Risk (1) should be demonstrated with a pilot study before the EIS Amendment Determination 2013 (Explanatory Statement)
is accepted and there should be a research and implementation outlines the intention to adopt these values from 2017
program for (2) and (3). onwards. These values have been used to adjust the
emissions factors used in calculations.

S36 674 Greenhouse Gas emissions - Scope 1 emissions: Greenhouse The Project is subject to international, national, state and
In the words of Steer Gas Technical | corporate greenhouse gas policies with abatement objectives
“Some companies and environmental groups, including major Report . and performancg standart_js (Greenhouse Gas Technipal
players like Shell and the Environmental Defence Fund, are (App_endlx . Repor_t (Appendix C, _Sect|_on 2) of the SREI.S)' Arro_w IS
working together to create best practices. By demonstrating that Section7 and C°mm'“ed to complyl_ng \.N'th all manda_tory |ntern_at|onal,
cost-effective technologies are available and will get more Table 6-1) of ne_lt_lone}l and state ObJeCt'V?S an_d remains committed o the
methane to its destination, other companies will hopefully decide the EIS mitigation measures descr_lbed in the Greenhouse Gas
to follow”. Greenhouse Tgchnlcal Report (Appgndlx l, Taple 6-1) of thg EIS.and thg
It is of concern to Doctors for the Environment Australia that Gas Technical g“é?at‘;z ng?]?g?ea%?f tation commitments described in Section
approvals for CSG mining are being given before these problems Report . . port. .
are solved. (Appendix C) The best available assessment methods at the time were

of the SREIS used to assess the impacts from Project greenhouse gas

This leads one to ask what is Arrow doing and what is the degree
of risk if these strategies are not successful?

emissions. The impacts have been reassessed in the SREIS
based on new engineering and infrastructure information
(Greenhouse Gas Technical Report (Appendix C) of the
SREIS).

Arrow monitors and manages well head emissions in
accordance with the Code of Practice for Coal Seam Gas Well
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Head Emissions Detection and Reporting (COP). The
requirements of well head monitoring are detailed in a formal
Leak Management Plan. Arrow has conducted a risk
assessment to identify the risks posed by leaks from well sites
and has implemented appropriate actions to reduce these
risks to as low as reasonably practicable as required under
the Petroleum and Gas (Production and Safety) Act 2004
(P&G Act) (see the Greenhouse Gas Technical Report
(Appendix C, Section 8.2.4) of the SREIS). Detected leaks are
repaired as soon as practical in line with the requirements of
Arrow’s Leak Management Plan.

S36 675 Greenhouse Gas emissions - Scope 1 emissions: Greenhouse The emissions presented in Table 10.4 of the Greenhouse
How are the fugitive emissions listed in table 10.4 derived, and are | Gas Emissions | Gas chapter (Section 10) of the EIS were estimated using the
the figures listed based on 3%? chapter methodology described in Section A.3.2 of the Greenhouse
Steer says "According to the most recent estimate from EPA, more (Section 10, Gas TechnicaI.Report (Appendix I) of the EIS. The method
than 6 million metric tons of fugitive methane leaked from U.S. Table 10.4) uses the A”.‘e”"a” Petrqleum Institute of Greenhouse .G"J?S
natural gas systems in 2011. In terms of climate impacts, that's and Methodolog!es for the Oil and Gas I_ndust_ry defauit emission
equivalent to 432 million metric tons of CO, per year over a 20 Greenhous_e fac_tor_ mo_dlfled to represent tr_u_a_PrOJect sm_a. For gas gathering
year time horizon.” Gas Technical | / distribution from wells to facilities the National Greenhouse

. - Report Accounts Factors (2011) were used.

So that the public can understand the Arrow proposal it is (Appendix | Table A3-11 of the G h Gas Technical R .

appropriate that we have the metric tons CO, that will be leaked Table A.3-11) Aa e e ?th eaéeer? oustﬁ ast. e(i SI%aH eport

per annum if all the wells are commissioned. This should be based of the EiS ( ppendix ) orthe E15 shows the estimate 4 EMISSIONS

on both best and worst case scenarios. associated with facility level fugitives from production and
Greenhouse processing in t COz-e (metric tonnes of equivalent carbon
Gas Technical | dioxide) for each year of the Project, which is consistent with
Report the ToR. “Equivalent Carbon dioxide” or “CO»-e” is a term for
(Appendix C) describing different greenhouse gases in a common unit. For
of the SREIS any quantity and type of greenhouse gas, CO;-e signifies the

amount of CO, which would have the equivalent global
warming impact.
The greenhouse gas emissions from the Project have been
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reassessed in the SREIS based on new engineering and
infrastructure information (Greenhouse Gas Technical Report
(Appendix C) of the SREIS).
Arrow monitors and manages well head emissions in
accordance with the COP. The requirements of well head
monitoring are detailed in a formal Leak Management Plan.
Arrow has conducted a risk assessment to identify the risks
posed by leaks from well sites and has implemented
appropriate actions to reduce these risks to as low as
reasonably practicable as required under the P&G Act (see
the Greenhouse Gas Technical Report (Appendix C, Section
8.2.4) of the SREIS). Detected leaks are repaired as soon as
practical in line with the requirements of Arrow’s Leak
Management Plan.

S36 676 Scope 3 emissions - These should now be included in the EIS for Greenhouse The largest scource of Scope 3 emissions, end combustion of
the following reasons. Gas Emissions | gas has been assessed as per the ToR in the Greenhouse
(1) Combustion of the mined gas at any site in the world has chapter Gas Emissions chapter (Section 10.3) of the EIS.
health impacts on Queensland and Australia as evidenced by the (Section 10.3) | The Scope 3 emissions from the Project have been
data on the frequency and severity of extreme weather events. of the EIS reassessed in the SREIS based on new engineering and
Therefore this information becomes part of the health impact Greenhouse infrastructure information (Greenhouse Gas Technical Report
assessment. Gas Technical | (Appendix C) of the SREIS). Additionally Scope 3 emissions
(2) It also becomes part of the economic assessment of the Report from DIDO and FIFO travels were assessed in the SREIS.
project, EIS being an independent assessment of the positive and (Appendix C) Furthermore, in order to be conservative in estimating the

of the SREIS Scope 3 emissions from third party infrastructure, the Scope 1

negative impacts on the Australian community as a whole.

and Scope 2 emissions associated with the worst-case
emissions scenario for the Arrow LNG Plant were used. This
worst-case scenario is defined as the use of four LNG trains
sourcing power from the national grid exclusively. These
estimates were then scaled according to the currently
expected fraction of gas supplied by the Project.

It should be noted that Scope 3 emissions associated with the
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Project are negligible in the context of global emissions

S36

677

Greenhouse Gas emissions - Scope 3 emissions:

In 8.5.4 - The expected impacts of climate change on the project
are summarised. The Scope 3 emissions of the project are listed
per annum and for the life of the project as about 420 Mt CO-e.

Thereafter these should be considered in other Sections e.g. 23,
where they are presently omitted from economic risks and in
health impact assessment risks.

Greenhouse
Gas Technical
Report
(Appendix C)
of the SREIS

The Scope 3 emissions from the Project have been
reassessed in the SREIS based on new engineering and
infrastructure information (Greenhouse Gas Technical Report
(Appendix C) of the SREIS). Additionally Scope 3 emissions
from DIDO and FIFO travels were assessed in the SREIS.
Furthermore, in order to be conservative in estimating the
Scope 3 emissions from third party infrastructure, the Scope 1
and Scope 2 emissions associated with the worst-case
emissions scenario for the Arrow LNG Plant were used. This
worst-case scenario is defined as the use of four LNG trains
sourcing power from the national grid exclusively. These
estimates were then scaled according to the currently
expected fraction of gas supplied by the Project

It should be noted that Scope 3 emissions associated with the
Project are negligible in the context of global emissions.

Similarly, It should be noted that Scope 3 emissions are non-
Project emissions, as defined in the Greenhouse Gas
Emissions chapter (Section 10.3) of the EIS. As such
consideration of potential Scope 3 emissions impacts on
economic and health risks are not within the area of influence
of the Project or scope of the EIS assessment.

S38

696

It is incumbent on Arrow Energy to prove that its greenhouse gas
emissions across the full life cycle of the unconventional gas it
proposes to mine are actually less than those of coal.

This will mean baseline monitoring of pre-mining methane gas
levels across all of its exploration and mined sites, as well as

Greenhouse
Gas Emissions
chapter
(Section 10) of
the EIS

The EIS has assessed greenhouse gas emissions in
accordance with the Project ToR in the Greenhouse Gas
Emissions chapter (Section 10) of the EIS.

The greenhouse gas emissions from the Project have been
reassessed in the SREIS based on new engineering and

monitoring for the life of the wells and following closure. Greenhouse infrastructure information (Greenhouse Gas Technical Report
Gas Technical | (Appendix C, Section 7) of the SREIS).
Report Arrow is committed to the ongoing assessment of Project’s
(Appendix C,
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Section 7) of
the SREIS

emissions, energy consumption and production through
schemes which include:

¢ National Greenhouse Emissions Reporting System; and
e Energy Efficiency Opportunities (as amended).

Arrow monitors and manages well head emissions in
accordance with the COP. The requirements of well head
monitoring are detailed in a formal Leak Management Plan.
Arrow has conducted a risk assessment to identify the risks
posed by leaks from well sites and has implemented
appropriate actions to reduce these risks to as low as
reasonably practicable as required under the P&G Act (see
the Greenhouse Gas Technical Report (Appendix C, Section
8.2.4) of the SREIS). Detected leaks are repaired as soon as
practical in line with the requirements of Arrow’s Leak
Management Plan.

S38

700

The contention that unconventional gas is a transition fuel to
renewable is now in doubt, as leakage from unconventional gas
wells is now acknowledged to be higher than the industry has
previously estimated. Possibly up to eight per cent rather than the
industry estimate of 0.12 per cent. This means that in many cases
greenhouse gas emissions may be as high as those from coal
when the full life cycle of these fossil fuels is taken into account.
Unconventional gas may be of little use as a transition fuel to
renewable energy sources to lower greenhouse gas emissions
when its full cycle emissions are considered. Arrow Energy will be
adding to rather than causing a decrease in global greenhouse
warming as claimed in the EIS. This means they will be
contributing to the demise of the Great Barrier Reef through
increase ocean temperatures caused by the anthropogenic
contributions to global warming.

Greenhouse
Gas Emissions
chapter
(Section 10) of
the EIS
Greenhouse
Gas Technical
Report
(Appendix C)
of the SREIS

Arrow monitors and manages well head emissions in
accordance with the COP. The requirements of well head
monitoring are detailed in a formal Leak Management Plan.
Arrow has conducted a risk assessment to identify the risks
posed by leaks from well sites and has implemented
appropriate actions to reduce these risks to as low as
reasonably practicable as required under the P&G Act (see
the Greenhouse Gas Technical Report (Appendix C, Section
8.2.4) of the SREIS). Detected leaks are repaired as soon as
practical in line with the requirements of Arrow’s Leak
Management Plan.
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S53 1320 CSG produce water management: Draft Representative baseline pollutant levels will be determined

How extensive are the baseline studies to these specific areas and | Environmental | prior to ongoing monitoring as per the mitigation and

do they include air quality monitoring prior to any CSG activity to Management monitoring ouFImed in the Draft Environmental Management

draw a Comparison_ Plan Plan (Appendlx Z) of the EIS.
(Appendix Z)
of the EIS

go further
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S10 151 In the 3rd paragraph 4th sentence reference is made to "...a depth | Groundwater The description of Quaternary alluvial aquifers in Section
below...." without describing that depth or the depth of alluvium in chapter (Section | 14.4.2.1 of the Groundwater chapter (Section 14) of the
the area. 14.4.2.1) of the EIS incorporates findings from a report prepared by JBT
EIS Consulting in 2010, which includes discussion on the depth

of the alluvium, and the saturated thickness of the alluvium.

The JBT Consulting report documents the groundwater
impact assessment for the Grosvenor Coal Project EIS,
which is located to the north of Moranbah, and within
Arrow’s Moranbah Gas Project.

The JBT Consulting (2010) report provides results of a
ground penetrating radar (GPR) investigation along the
Isaac River which runs through the central portion of the
proposed Grosvenor underground mine location.

Findings of the GPR survey indicated that the sand
thickness within the stream bed of the reach of the Isaac
River investigated ranged from approximately 1.5 to 3.0
meters (m). A clay layer was identified beneath the sand
horizon, and was interpreted to potentially impede
downward drainage of water stored in the Quaternary
alluvium. Test pits were excavated within the Isaac River
channel to facilitate the completion of the GPR survey, and
most of the test pits were reported to be dry, or only damp
in the base layer (JBT Consulting, 2010).

The results of the GPR survey were compared with
information from exploration drilling data collected from
within the Grosvenor mining lease. The drilling data also
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supported the observation that in most locations, the basal
sands of the Isaac River are dry, and groundwater is
located adjacent to the Isaac River in older formations (e.g.
Tertiary sediments) at depths greater than the depth of the
basal sands (i.e. deeper than 3 m). Groundwater within the
alluvium associated with the Isaac River occurs in
discontinuous lenses and typically in the basal sands. The
information presented in the EIS conceptualises the
relationship between the thickness of the alluvium and the
depth to the watertable. The relative depths as can be used
to understand the likelihood of surface water and
groundwater interaction without presenting detail on the
actual depths.

S10

152

In the 3rd paragraph 1st sentence reference is made to the
confining units having "...very low vertical hydraulic conductivity" in
their current state. No reference is made to their vertical hydraulic
conductivity post hydraulic stimulation. Recent investigations in
Western Australia have shown that hydraulic stimulation of shale
seams has resulted in strata disturbance up to 1,000 m distant
from the point of disturbance, both horizontally and vertically.

Groundwater
chapter (Section
14.4.2.6) of the
EIS

Fractures caused by hydraulic stimulation propagate in a
direction perpendicular to the least principal stress. In the
Bowen Basin, the least principal stress is vertical,
consistent with the compressive stress state. Hence,
fractures in this Basin will propagate in a horizontal plane.

In addition, the target formations for hydraulic stimulation in
the Bowen Basin are coal seams which are of much lower
density and strength than surrounding competent rock such
as sandstone and shale that form the inter-burden and
confining layers. Because of the relative weakness of the
coal and shallow depth (compared with typical shale gas
targets, such as in WA) relatively low pressures are
required to generate fractures in this material, and fractures
are typically bounded by weaker contact planes between
the coal seam and other rock types, thereby reducing the
risk of out of zone fracturing.

To better understand the behaviour of hydraulic stimulation
in the coals of the Bowen Basin, microseismic mapping
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was undertaken for Arrow by Pinnacle Services in
November and December 2012 during the hydraulic
fracture stimulation of vertical coal seam gas wells located
near Moranbah in the Bowen Basin. The objectives of the
fracture microseismic mapping included measuring the
fracture geometry, determining the relative degree of
induced fracture complexity, and monitoring the project in
real time for out-of-zone fracture height growth. The
average fracture extent from the well for stages that
injected water was approximately 65 m horizontally,
although greater extents are possible. Most fractures were
contained within their target interval, and the maximum
vertical extent measured was 32 m. Hence, vertical
hydraulic conductivity in the overlying and underlying
formations is not likely to be affected by the hydraulic
stimulation.

Finally, it is noted that Western Australian shale formations
are unlikely to be directly comparable to formations in the
Bowen Basin, and the behaviour of shale gas or tight gas
formations when hydraulically stimulated is related to basin
lithology and structure, which will differ from the Bowen
Basin.

S10

153

In the 3rd paragraph 2nd sentence reference is made to the "entire

Blackwater Group" being confined from above by the Rewan
Formation when this is not so, as Figure 14.3 shows.

Groundwater
chapter (Section
14.4.2.1) of the
EIS

Groundwater
chapter (Section
7) and
Groundwater
Technical

As presented in Groundwater Technical Report (Appendix
E) and Groundwater chapter (Section 7) of the SREIS, the
Rewan Formation is present across the majority of the
study area, however is noted to be absent in the following
general areas:

e Western parts of ATP742, ATP1103 and ATP1031;

e Most of ATP749 and ATP759;

e Northern parts of ATP1031; and
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Report
(Appendix E) of
the SREIS

e Small parts of part of ATP1025 to the north and north
west.

Figure 14-3 in the EIS correctly reflects that the Rewan
Formation is absent in some areas of the Project area.

The groundwater model developed for the EIS takes into
consideration the extent of the Rewan Formation and,
therefore the areas where this formation is absent have
been represented in the geological model used to construct
the groundwater model.

S10

154

In the 1st paragraph 2nd last sentence recharge estimated for the
GAB are described as being 0.5 to 28.2 mm/a. The average figure

of 2 mm/a has been settled upon by leading GAB hydrogeologists.

This low figure is supported by the text in Sections 14.8.2.4 to
14.8.2.6 and should be adopted in the modelling of impacts.

Groundwater
chapter (Section
14.4.4) of the
EIS

The range of recharge rates considered in the EIS (0.5 to
28.2 mm/a) are rates established by Cook et al (2006) for
the Great Artesian Basin (GAB). This is an appropriate
reference.

The range of recharge rates applied in the regional
numerical model are dependent on geology specific to the
Bowen Basin and ranged from 0.2 mm/a to 13 mm/a which
is predominately within the range of Cook et al (2006).
Higher rates are applied in the model for river drainages
and lower rates at outcrops of Triassic and Permian
geology. The model is well calibrated based on the adopted
values, and this confirms that they are appropriate.

The values are consistent with the qualitative descriptions

in the Groundwater chapter (Sections 14.8.2.4 to 14.8.2.6)
of the EIS.

S10

155

Table 14.8 and Figure 14.7 show significant zones (40% of the
Project area) have not been assessed for groundwater quality,
although suppositions have been made.

Groundwater
chapter (Section
14.5.1.4) of the
EIS

Collation and assessment of additional groundwater quality
information has been undertaken since the release of the
ElS.

The Groundwater Technical Report (Appendix E, Section
5.4) of the SREIS presents the results of this assessment,
including water quality information that supports the
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inferences made regarding groundwater quality in areas of
limited data presented in the EIS.

Based on the additional desktop sources incorporated into
the SREIS assessment of groundwater quality, there is
sufficient spatial distribution to provide a regional overview
of water quality across the geological formations present
within the study area, as demonstrated in Ausenco-
Norwest (2013a) and Worley Parsons (2012).

The regional understanding of groundwater quality within
aquifers across the study area will be continually improved
and updated as additional information becomes available
from groundwater monitoring events and baseline
assessments required to be completed by Arrow.

As presented in Commitment B245 of the SREIS Arrow will
establish baseline groundwater quality data within the
Project area that will enable future comparison, including
during and after completion of project activities.

S10

156

In the last paragraph reference is made to the unknown connection

between the Quaternary/ Tertiary aquifers and the underlying
Triassic/ Permian strata aquifers.

Groundwater
chapter (Section
14.5.2.1) of the
EIS

While the EIS acknowledged that limited data is available in
relation to the interactions of groundwater between the
shallow groundwater system and underlying aquifers,
certain assumptions were made in the EIS to account for
this uncertainty.

Numerical groundwater modelling completed as part of the
EIS predicted the groundwater level response in aquifers
within the model domain as a result of coal seam gas
extraction from the target coal seams. The model takes into
consideration the extent of the confining layers above the
target coal seams, therefore the areas where these
formations are absent have been represented in the
geological model used to construct the groundwater model.
However, as a conservative measure, an assessment of
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areas where the Rewan Formation is absent has been
conducted in the SREIS. The results of this assessment
are presented in the Groundwater Technical Report
(Appendix E) and Groundwater chapter (Section 7) of the
SREIS. Sliwa (2011) reviewed the solid geology mapping
with respect to the distribution of Triassic rocks. The review
provided a revised extent of the Rewan Formation, and
showed that overall the Rewan Formation extent is more
extensive than in the earlier conceptualisation of the model
region geology. The implication of this from a modelling
perspective is that in these areas groundwater drawdown in
overlying formations such as the shallow alluvium is likely
to be overstated rather than understated, therefore
providing for a conservative impact assessment.

Further studies will be completed to improve the
understanding of the level of connectivity between these
groundwater systems, presented in Commitment B245.
This commitment explains that Arrow will define and
undertake a program of aquifer testing in dedicated
groundwater monitoring wells to reduce areas of
uncertainty, aim to quantify aquifer properties, areas of
potential interconnection and groundwater velocities.

The findings of these investigative programs will provide
the basis for on-going conceptual model refinement.

S10

157

In the 2nd paragraph 1st sentence connectivity between the
streams and the alluvium is described as being "moderate to high".
This together with the reference in Section 14.4.2.1 third paragraph
4th sentence which indicated the base-flow to the Isaac River is
not significant indicates that water is transferring to underlying
aquifers, at least in some reaches along the Isaac and other
streams where the Rewan formation is not present.

Groundwater
chapter (Section
14.5.2.3) of the
EIS

As described in the Groundwater chapter (Section 14.5.2.3)
of the EIS, watercourses within the study area may be
gaining (watercourse receives groundwater discharge),
losing (surface water loss to groundwater) or a combination
of both. There is seasonal variation in where this occurs.
Many watercourses are ephemeral (do not flow year
round), and the interaction between groundwater and
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surface water will depend on the relationship between
groundwater elevation and stream bed depth. During peak
stream flow events it is unlikely that groundwater will
discharge to watercourses as the surface water level is
typically above groundwater elevation, therefore surface
water will migrate to groundwater (SKM, 2009a).

The majority of the watercourses in the Project area are
understood to be losing watercourses, as supported by the
findings of the JBT Consulting (2010) study (as presented
in the Groundwater chapter (Section 14.4.2.1) of the EIS).
In this investigation the results of a ground penetrating
radar (GPR) survey conducted in the Isaac River were
compared with information from exploration drilling data
collected from within the Grosvenor mining lease. The
Grosvenor Coal Project is located to the north of
Moranbah, within Arrow’s Moranbah Gas Project. The
drilling data also supported the observation that in most
locations, the basal sands of the Isaac River investigated
are dry, indicative of a losing system where the surface
water body is disconnected from underlying aquifers. This
interpretation is also supported by the SKM (2009a) study.

The Groundwater chapter (Section 14.5.2.3) of the EIS
explains that for the perennial reaches of the watercourses
located to the east of the project area, along with eastern
side of the Isaac-Connors catchment, where the systems
receive higher average rainfall, surface water flow provides
enhanced recharge to the shallow groundwater systems in
these downstream (eastern) reaches. Following high
rainfall events and periods of enhanced recharge,
groundwater baseflow is likely along some stream reaches
and in some areas, occurs year-round (SKM, 2009a).
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Therefore, these sections in the EIS are characterising the
surface water and groundwater interactions in two different
regions within the study area.

S10 158 In the sections under "Area between Phillips Ck and Sawmill Ck" Groundwater A number of bores recorded in the Department of Natural
and "Glenden Area" which occupy significant parts of the Project chapter (Section | Resources and Mines Groundwater Database (NRM
area, reference is made to how these areas "remain unmapped" 14.5.3.1) of the GWDB) are located across the study area, typically
and "chemistry data are too limited to provide a reliable EIS however, they do not have water quality data associated
description”. There are many stock bored to NW, W and SW of with their record, or the records were considered unreliable
Glenden as shown in Figure 14-16a which should be investigated. due to incomplete well construction records. Where this

was the case, the water quality records were not used to
characterise groundwater quality nor included in the
assessment presented in the EIS.

Available water quality information sourced from NRM, as
well as from Arrow, has been collated in a study completed
since the release of the EIS. This study is described in the
Groundwater Technical Report (Appendix E, Section 5.4) of
the SREIS and represents the most current collation and
assessment of available groundwater quality information
across the Project area.

In addition, Worley Parsons (2012) completed a study that
collated basin-wide groundwater quality data and provided
additional information to supplement data specific to the
Project area, which has also been used to inform the
SREIS.

Based on the additional desktop sources incorporated into
the SREIS assessment of groundwater quality, there is
sufficient spatial distribution to provide a regional overview
of water quality across the geological formations present
within the study area.

The regional understanding of groundwater quality within
aquifers across the study area will be continually improved
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and updated as additional information becomes available
from baseline monitoring events and baseline assessments
required to be completed by Arrow.

As presented in Commitment B245, Arrow will establish
baseline groundwater quality data within significant aquifers
in the Project area to enable future comparison, including
during and after completion of project activities.

S10

159

In the last paragraph reference is made to the "limited area of
influence" which may be true where the Rewan formation exists
depending on the level of hydraulic stimulation which can cause
disturbance for significant distances from the point of disturbance,
both horizontally and vertically.

Groundwater
chapter (Section
14.7.2.2) of the
EIS

With respect to the areas where the Rewan Formation
exists, an assessment has been conducted in the SREIS.
Sliwa (2011) reviewed the distribution of Triassic rocks and
provided a revised extent of the Rewan Formation, and
showed that overall the Rewan Formation extent is more
extensive than in the earlier conceptualisation of the model
region geology.

To better understand the behaviour of hydraulic stimulation
in the coals of the Bowen Basin, microseismic mapping
was undertaken for Arrow by Pinnacle Services in
November and December 2012 during the hydraulic
fracture stimulation of vertical coal seam gas wells located
near Moranbah in the Bowen Basin. The average fracture
extent from the well stages that injected water was
approximately 65 m horizontally. Vertical growth of
fractures in almost all cases was within +/- 10 m of the
target level, with a small percentage between 10 and 20 m.
The maximum vertical extent measured was 32 m. Hence,
vertical hydraulic conductivity in overlying and underlying
formations is not likely to be affected by the hydraulic
stimulation.

The assertion that hydraulic stimulation can cause
disturbance for significant distances from the location of the
stimulation event both horizontally and vertically not
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supported by the findings of this assessment. The extent of
vertical and horizontal fractures resulting from hydraulic
stimulation events is limited.

As described in the Groundwater and Geology Technical
Report (Appendix L, Appendix G) in the EIS, Arrow
conducts a comprehensive risk assessment prior to every
hydraulic fracturing event. The risk assessment considers
site specific conditions, including (but not limited to)
hydraulic properties (porosity, permeability, hydraulic
conductivity, faulting and fracture propensity) of the coal
seams, interburden and overburden units, location and
characteristics of naturally occurring faults, seismic history
of the region and proximity of underlying and overlying
aquifers.

S10

160

In the 1st paragraph 2nd last sentence the pressure disturbances
are described as being mostly contained by low permeability and

the Rewan formation. The disturbances would only have the
opportunity of being somewhat contained where the Rewan
formation exists

Groundwater
chapter (Section
14.7.3.2) of the
EIS

The section referred to presents a qualitative evaluation.
However, impacts were quantitatively predicted by the
groundwater model.

The numerical groundwater modelling completed as part of
the EIS predicted the groundwater level response in
aquifers within the model domain as a result of coal seam
gas extraction from the target coal seams. The model takes
into consideration the extent of the confining layers above
the target coal seams, therefore the areas where these
formations are absent have been represented in the
geological model used to construct the groundwater model.

However, as a conservative measure, an assessment of
areas where the Rewan Formation is absent has been
conducted for the SREIS. The results of this assessment
are presented in the Groundwater Technical Report
(Appendix E) and Groundwater chapter (Section 7) of the
SREIS. Sliwa (2011) reviewed the solid geology mapping
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with respect to the distribution of Triassic rocks.

The review provided a revised extent of the Rewan
Formation, and showed that overall the Rewan Formation
extent is more extensive than in the earlier
conceptualisation of the model region geology.

The implication of this from a modelling perspective is that
in these areas groundwater drawdown in overlying
formations such as the shallow alluvium is likely to be
overstated rather than understated, therefore providing for
a conservative impact assessment.

S10

161

The 1st sentence refers to the drawdown being limited in
magnitude and extent, however should any hydraulic stimulation
occur close to the edge of the Rewan formation or any area where
the Rewan formation is not present then the drawdown within the
shallow aquifers could be significant thereby impacting
downstream users' water security.

Groundwater
chapter (Section
14.7.3.3.1) of
the EIS

When conducting hydraulic stimulation, the target formation
is the coal seams within the Late Permian strata. These
targets are at depth and significantly disconnected from
surface processes as a result of layered heterogeneity
(Freeze and Cherry, 1979) and also due to the presence of
physical confining layers, such as the Triassic Rewan
Formation.

Confining units or shallow formation sub-crop are not the
intended subject of hydraulic stimulation. In coal seam gas
developments, the target coal seams for hydraulic
stimulation in the Bowen Basin are of much lower strength
than surrounding competent formations such as sandstone
and shale that form the confining layers. Because of the
relative weakness of the coal, lower pressures are required
to generate fractures, and this reduces risks of out of zone
fracturing. This is supported by the work conducted by
Pinnacle (2013) and discussed in the Groundwater
Technical Report (Appendix E, Section 9) of the SREIS.
As required under the current Guideline on Application
Requirements for Petroleum Activities (EHP, 2013a), an
assessment of the location of other aquifers, including
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shallow aquifers, is carried out. Where identified, these are
considered as part of the assessment and a review of
geological aspects including the vertical separation and
location of aquifers is made.

Since completion of the EIS, further review and
assessment of areas where the Rewan Formation is absent
has been conducted for the SREIS. The results of this
assessment are discussed in the Groundwater Technical
Report (Appendix E, Section 5) of the SREIS. The review
provided a revised extent of the Rewan Formation, and
showed that overall the Rewan Formation extent is more
extensive than in the earlier conceptualisation of the model
region geology.

In addition, it is considered that in general, areas where the
Rewan Formation does not exist are not only much more
limited than previously understood (Sliwa, 2011), but will
also correlate with areas where the coal seams are
expected to be un-prospective, due to shallow depths. In
these areas hydraulic stimulation is unlikely to be
conducted because of the absence of gas or where gas is
present shalower weathered coals having higher
permeability and not requiring stimulation.

S10

162

The 1st sentence refers to the induced groundwater pressure
gradients and flows being towards the coal seams. Initially
however following any hydraulic stimulation there would be
potential for groundwater movement to occur vertically upwards
which could impact the overlying strata aquifers due to the high
pressures within the coal seams, particularly where the Rewan
formation does not exist.

Additionally there could be potential for downward movement to
the Back Creek Group which is at a lower pressure than the

Groundwater
chapter (Section
14.7.5.2) of the
EIS

The potential for groundwater movement to occur vertically
upwards and impact the overlying strata aquifers, or
downward to the Back Creek Group, due to high pressures
within the coal seams is unlikely due to the following:

e The equilibrium condition is that groundwater pressures
in the Blackwater Group will be similar to groundwater
pressures in overlying and underlying formations.
Hence, there should be no significant vertical hydraulic
gradient between the formations that would drive flow.

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-66




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission
Number

Issue
Number

Submission / Issue

Reference

Response

aquifers within the overlying target Blackwater Group. Although
sometimes described as having poor quality groundwater there are
a significant number of bores located in the Back Creek Group.
Tight controls need to be stipulated on any hydraulic stimulating
that is to occur.

e The hydraulic stimulation process results in brief
transient pressures that do not remain in the target
formation. Hence, these do not create a long term,
large pressure differential.

e Confining units are not subject to hydraulic stimulation.
In coal seam gas developments, the target formations
for hydraulic stimulation in the Bowen Basin are coal
seams which are of much lower strength than
surrounding competent formations such as sandstone
and shale that form the confining layers. Because of the
relative weakness of the coal, much lower fracturing
pressures are required, and this reduces risks of out of
zone fracturing.

e The review of information in Sliwa (2011) provided a
revised extent of the Rewan Formation, and showed
that overall the Rewan Formation extent is more
extensive than in the earlier conceptualisation of the
model region geology.

For the above reasons, there is unlikely to be a water
quality impact to either the Rewan Formation or Back
Creek Group aquifers associated with the hydraulic

stimulation of the Blackwater Group target formation.

S10

163

In the 2nd paragraph, 2nd sentence reference is made to impacts
to the groundwater system being reversible. Section 14.7.5.1
refers to recovery taking thousands of years.

Groundwater
chapter (Section
14.8.4.2) of the
EIS

Over time, groundwater systems can reach equilibrium, as
described in the Groundwater chapter (Section 14.7.5.1) of
the EIS.

Groundwater systems recover through natural recharge
processes over time. The timeframe for recovery is
dependent on the recharge mechanisms associated with
each aquifer, i.e., deeper confined aquifers will generally
have slower recharge rates compared with shallow,
unconfined aquifers which can be recharged through direct
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surface infiltration.

S10

164

Mitigation measures do not include monitoring. Monitoring only
enables an assessment of the effectiveness of true mitigation
measures as correctly described in the 1 51 paragraph of Section
14.9.

Groundwater
chapter (Section
14.8.5, Table
14-17) of the
EIS

Noted. The EIS acknowledges that monitoring forms part of
the overall mitigation framework for groundwater, and that
monitoring is conducted to ensure the effectiveness of
mitigation measures. Monitoring programs are conducted
to provide an early warning system to identify where
groundwater protection objectives may be approaching
trigger values and where additional controls may be
required.

The monitoring program defined for groundwater does not
replace the active mitigation measures identified in EIS,
associated with fulfilment of make good obligations as a
measure for managing the impacts of groundwater
drawdown resulting from coal seam gas extraction. The
EIS also detailed Arrow's mitigation measures associated
with potential impacts on groundwater resources from
dams, including appropriate dam construction, design and
monitoring requirements (Commitment B255) and the
installation of groundwater monitoring bores as a leak
detection measure (Commitment B256).

S10

166

No information regarding potential implications to take of water for
the project may affect water access and water security of other
water users in the area.

Groundwater
chapter (Section
14) and Surface
Water chapter
(Section 15) of
the EIS

The Groundwater chapter (Section 14.5.4) of the EIS
identifies the other known groundwater users in the Project
area and surrounds. The overall sensitivity rankings applied
to the groundwater systems consider the use of the
groundwater in each system to support consumptive and
productive uses.

The Groundwater chapter (Section 14.7) of the EIS
identifies the potential impacts of the Project on
groundwater values, with a summary provided in Table 14-
18. These sections identify the potential for project
activities to impact on groundwater supplies to third-party
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users. Further assessment of the potential impact to
existing users is presented in the Groundwater Technical
Report (Appendix E, Section 8) of the SREIS.

Under the Water Act 2000 (QId) (Water Act) Arrow will be
required to implement make good measures where third-
party bores are found to be impaired by coal seam gas
activities, through the completion of a bore assessment. It
is acknowledged that impacts are likely to persist over time,
as predicted by groundwater models. The make good
measures to be put in place accounts for this, in that the
obligation persists, and therefore the make good measures
should continue to be effective over the longer term. This
ensures a secure supply of water over the term of impaired
capacity in the third-party bore.

The make good measures to be will be negotiated between
Arrow and the bore owner depending on the specific
situation and may include:

* Modifying the pumping infrastructure of the bore.
e Modifying or deepening the bore.

¢ Installing a new bore into the same aquifer.

¢ Installing a new bore into another aquifer.

e Supplying an alternative source of water.

e Monetary compensation (considerate of the use of the
bore).

Arrow does not intend to take, divert, or store significant

volumes of surface water as part of the project activities,

however small volumes of surface water may be taken to
support well drilling or dust suppression in some parts of
the field.
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S10

167

In Figure 7.1 the Storage Inflow for the transient mass balance
needs to be corrected in accordance with the issue specified
above for Section 14.4.4

Groundwater
Model Technical
Report
(Appendix M) of
the EIS

The range of recharge rates considered in the EIS (0.5 to
28.2 mm/a) are rates established by Cook et al (2006) for
the Great Artesian Basin (GAB). This is an appropriate
reference.

The range of recharge rates applied in the regional
numerical model are dependent on geology specific to the
Bowen Basin and ranged from 0.2 mm/a to 13 mm/a which
is predominately within the range of Cook et al (2006).
Higher rates are applied in the model for river drainages
and lower rates at outcrops of Triassic and Permian
geology. The model is well calibrated based on the adopted
values, and this confirms that they are appropriate.

The values are consistent with the qualitative descriptions

in the Groundwater chapter (Sections 14.8.2.4 to 14.8.2.6)
of the EIS.

S14

294

In general adequate details are not presented in the monitoring
program in relation to the number of bores and bore locations. It
appears that the locations of some monitoring wells will be
finalised after the CSG production layout is finalised. Further
clarification is needed.

The following specific proposals are supported:

Structured database to host groundwater data
Arrangements for monitoring reporting
The objectives of the groundwater monitoring network

Groundwater
chapter (Section
14.9.5) of the
EIS

Groundwater monitoring networks will be designed in
consideration of the eventual production well field layout,
once confirmed, as well as the location of landholder water
bores or springs that may be impacted by the action.
However, the general layout of associated monitoring
networks are likely to be similar to existing installations and
the location and management of the associated monitoring
network will be subject to an approved UWIR. Chapter 3
(Project Description) of the SREIS presents the refined field
development plan for the Project which outlines the
drainage areas to be developed across the Project area,
and when they are expected to be brought into production.
Under the Water Act 2000 (QId) (Water Act), Arrow is
required to prepare Underground Water Impact Reports
(UWIR) for operations within their tenures. In these UWIRs,
a water monitoring strategy is required where material
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impacts on groundwater are expected, based on model
drawdown predictions, water production volumes,
geological conditions and the location of sensitive
receptors. Where a water monitoring strategy is prepared, it
contains detailed information on the location of the
monitoring bore network, target aquifers and bore
construction requirements, frequency of monitoring events,
and the parameter suites included in the monitoring events.
UWIRs prepared by Arrow are available on their website.

The UWIRs prepared by Arrow, including the water
monitoring strategy, are required to be released for public
consultation. Comments submitted are summarised and
addressed as appropriate before being provided to EHP.
Each UWIR is submitted to EHP for approval.

S14

295

No reference has been made to any specific groundwater
management instruments such as Water Resource Plans and
Resource Operation Plans made under the Water Act 2000.

Groundwater
chapter (Section
14.9.5.2) of the
EIS

Groundwater

chapter (Section
7) of the SREIS)

The Groundwater chapter (Section 14.2) of the EIS
acknowledges the relevance of the water resource plans
for the Great Artesian Basin, Fitzroy and Burdekin Basins
to the groundwater legislative framework.

The Groundwater chapter (Section 7) of the SREIS
contains an updated legislative section relative to
groundwater.

S14

296

“The monitoring program may use nested standpipes”.

Problems have been encountered previously with the installation of
more than one standpipe in a single hole.

Groundwater
chapter (Section
14.9.5.3) of the
EIS

Arrow does not install nested standpipes with multiple
standpipes in a single hole. All monitoring bores will be
constructed in accordance with the Minimum Construction
Requirements for Water Bores in Australia (NUDLC, 2012),
the minimum standards for the construction and
reconditioning of water bores that intersect the sediments
of artesian basins in Queensland (NRM, 2013a)
(Commitment B250), or the Code of Practice for
Constructing and Abandoning Coal Seam Gas Wells in
Queensland (NRM, 2013), which also has provision for
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monitoring and observation bores.
S14 297 The following points are made in relation to the statements Groundwater Section 14.9.5.4 (Groundwater chapter) of the EIS relates

provided in this section:

It appears that the locations of some monitoring wells will be
finalised after the CSG production layout is finalised.

Monitoring will be conducted in compliance with relevant
standards but no details of these standards have been
provided.

Whilst the seepage monitoring strategy is satisfactory it is
unclear if the proposed site impact monitoring extends to
monitoring of groundwater as well.

Regular monitoring of groundwater levels, EC, pH, TDS, major
cations and anions will be undertaken, but no comments on
specific target contaminants have been provided.

chapter (Section
14.9.5.4) of the
EIS

Supplementary
Groundwater
Assessment
(Appendix E) of
the SREIS

to groundwater monitoring related to potential impacts to
groundwater values from surface infrastructure (e.g.,
seepage from dams). Therefore, the location of bores that
make up these groundwater monitoring networks cannot be
identified until the location of surface infrastructure is
finalised.

As part of an Environmental Authority or an amendment
application, Arrow will be required to identify the location of
surface infrastructure, and accordingly, additional
information on the location of the site impact groundwater
monitoring network, the parameters to be monitored and
the appropriate frequency and method of monitoring.
Table 14-20 outlines the initial site impact monitoring
strategy, but it is noted that this strategy will be further
refined as the location of project infrastructure is finalised,
as detailed in Commitment B256, which states that the
number of monitoring bores and their location will take into
account site-specific hydrogeology, preferential pathways,
and potential receptors of impacts. Therefore the list of
parameters included in Table 14-20 reflects the initial
monitoring strategy which is likely to be revised as the
project progresses and site-specific conditions are
identified.

It is acknowledged in Section 14.9.5.2 of the EIS that Arrow
is required to meet the requirements of certain standards
as part of their groundwater monitoring program, including
the AS/NZ 5667.11 (1998), Water Quality Sampling —
Guidance on Sampling of Groundwater.

In conjunction with the site impact groundwater monitoring
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network associated with seepage from surface
infrastructure, Arrow will design a regional groundwater
monitoring network. The regional groundwater monitoring
network will monitor the effects of coal seam gas extraction
on groundwater systems. This information is contained in
Section 14.9.5.3 of the EIS.
Since the release of the EIS, additional information on the
regional monitoring strategy is presented in the
Supplementary Groundwater Assessment (Appendix E,
Section 9.3.4) of the SREIS.

S14 298 The aquifer to be monitored is the Blackwater Group at Target Groundwater Table 14-20 in the EIS, and commitment B245 reflect that
CSG depths. Monitoring in the formations above and below the chapter (Table Arrow will implement a groundwater monitoring program
target CSG formations is also required. 14-20) of the that includes a representative suite of bores in the shallow,

EIS intermediate, coal seams and deep aquifers.

S14 299 The following points are made in relation to the statements Groundwater The target formations for hydraulic stimulation in the Bowen

provided in this section: chapter (Section | Basin are coal seams which are of much lower strength
14.10.1 and than surrounding competent rock such as sandstone and

Installation of dam liners is supported as good practice

The statement “Hydraulic stimulation is found to have a low
potential impact of causing increased interconnection and
blending groundwater within the Permian aquitards above and
below the coal seams” has not been supported with any factual

data/information.

The statement “Arrow will however undertake groundwater
monitoring before and after hydraulic stimulation” is supported,
however no details of proposed monitoring have been

provided.

Table 14-16) of
the EIS

Supplementary
Groundwater
Assessment
(Appendix E) of
the SREIS

shale that form the inter-burden and confining layers.
Because of the relative weakness of the coal, relatively low
pressures are required to generate fractures in this
material, and fractures are typically bounded by weaker
contact planes between the coal seam and other rock
types, thereby reducing the risk of out of zone fracturing.

To better understand the behaviour of hydraulic stimulation
in the coals of the Bowen Basin, microseismic mapping
was undertaken for Arrow by Pinnacle Services in
November and December 2012 during the hydraulic
fracture stimulation of vertical coal seam gas wells located
near Moranbah in the Bowen Basin. The objectives of the
fracture microseismic mapping included measuring the
fracture geometry, determining the relative degree of

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-73




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission
Number

Issue
Number

Submission / Issue

Reference

Response

induced fracture complexity, and monitoring the project in
real time for out-of-zone fracture height growth. The
average fracture extent from well stages that injected water
was approximately 65 m horizontally. Vertical growth of
fractures in almost all cases was within +/- 10 m of the
target level, with a small percentage between 10 and 20 m.
The maximum vertical extent measured was 32 m. Hence,
this evaluation demonstrated that vertical hydraulic
conductivity of the overlying and underlying formations is
not likely to be affected by the hydraulic stimulation.

The Supplementary Groundwater Assessment (Appendix
E, Section 9) presents an outline of the mitigation and
monitoring measures that will be adopted for hydraulic
stimulation, which includes a requirement for an
assessment of each hydraulic stimulation campaign as part
of the application for an Environmental Authority under the
EP Act (1994) and consistent with Commitments B646 and
B644. Arrow is committed to the development of impact
and monitoring programs for each hydraulic stimulation
campaign carried out in relation to the Project as required
by relevant current legislation, consistent with Commitment
B644.

S14

300

“Table 14-19 provides an assessment of groundwater impacts
resulting from certain activities. For the water quality
impacts/deterioration resulting from well installation,

hydraulic stimulation and sub-surface activities the statement that
“Incomplete or incorrect monitoring well installation results in
interconnection of aquifers and consequent cross contamination” is
made, however no details of procedures to ensure that the fraccing
bores are correctly designed and operated has been provided.

Groundwater
chapter (Table
14-19) of the
EIS

Supplementary
Groundwater
Assessment
(Appendix E,
Section 9.3.8) of

All coal seam gas production wells will be designed and
installed in accordance with the code of practice for
constructing and abandoning coal seam gas wells in
Queensland (NRM, 2013a) consistent with Commitment
B249.

Where Arrow proposes a hydraulic stimulation event, an
environmental authority (EA) must be granted by EHP
under the Environmental Protection 1994 (Qld) Act (EP
Act) prior to commencement. A range of information must
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the SREIS

be provided by Arrow to EHP as part of the EA application
in relation to hydraulic stimulation. The required information
is outlined in the Guideline on Application Requirements for
Petroleum Activities (EHP, 2013a). These requirements are
summarised in the Supplementary Groundwater
Assessment (Appendix E, Section 9.3.8) of the SREIS, with
the main requirement set out in the current Guideline on
Application Requirements for Petroleum Activities including
a risk assessment. Arrow is already completing these risk
assessments for current operations where hydraulic
stimulation activities are conducted. In these areas EA
conditions issued from EHP are in place to control potential
impacts related to hydraulic stimulation events.

Arrow will design all hydraulic stimulation wells and events

in accordance with relevant requirements of the EP Act and
P&G Act, consistent with Commitment B646.

S14

301

It is unclear if the Queensland Water Commission/Office of

Groundwater Impact Assessment are involved at this stage and

who will be the governing authority responsible for long term
management.

Groundwater
chapter (Section
14.10.4) of the
EIS

In areas of concentrated petroleum development, the
impacts on groundwater caused by extraction activities
conducted by individual proponents can overlap. The
Queensland government may declare these areas to be
Cumulative Management Areas (CMAs). A CMA was
declared for the Surat Basin and the southern area of the
Bowen Basin on 18 March 2011. The Surat CMA includes
ATP 1025, which is the southern-most tenement within the
Bowen Gas Project area. The remainder of the Bowen Gas
Project area does not fall within a CMA.

However, while a CMA has not been declared across the
majority of the Bowen Gas Project area, Arrow is required
under the Water Act 2000 (QId) (Water Act) to prepare
Underground Water Impact Reports (UWIR) for operations
within their tenures.
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The UWIRs prepared by Arrow are required to be released
for public consultation. Comments submitted are
summarised and addressed as appropriate before being
provided to EHP. Each UWIR is submitted to EHP for
approval. EHP may engage the Office of Groundwater
Impact Assessment (OGIA) to provide advice on the
adequacy of the UWIRs.

The role of the OGIA includes a requirement to monitor the
development of the petroleum and gas industry in relation
to the potential impacts of water extraction. The OGIA will
identify the need to declare any additional CMAs within
Queensland.

S21

388

The EIS suggests that groundwater impacts will be minimal due to
the Arrow BGP and that a monitoring network will be installed to
validate and improve model predictions. This is commended
however the EIS notes that the cumulative impacts likely to result
from the development of Arrow's fields at the same time as other
major projects such as Santos GLNG and Curtis LNG projects as
well as mines were not able to be determined.

Groundwater
chapter (Section
14), Surface
Water chapter
(Section 15) and
Cumulative
Impacts chapter
(Section 31) of
the EIS

Supplementary
Groundwater
Assessment
(Appendix E) of
the SREIS

The assessment of potential cumulative impacts on
groundwater values presented in the Cumulative Impacts
chapter (Section 31) of the EIS considered a number of
contributing future developments. The Gladstone Liquefied
Natural Gas (GLNG) and Queensland Curtis LNG
(QCLNG) projects were not included in this assessment
because the gas fields for these projects are located within
the Surat Basin, and therefore do not have a spatial
overlap with the Bowen Gas Project area.

A lack of suitable data in the public domain limited a full
assessment of potential cumulative impacts resulting from
the operation of the Bowen Gas Project in conjunction with
the existing mining industry.

The Supplementary Groundwater Assessment (Appendix
E, Section 8.3) of the SREIS presents an updated
assessment of cumulative impacts associated with
groundwater. While suitable available data from existing
mines remains limited, a qualitative discussion on the
significance of potential cumulative impacts is presented.
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S23 404 Not meaningfully addressed in EIS: Groundwater Noted. Results of all specialist studies conducted to assess
Any comprehensive master planning of the region dealing with all chapter (Section | potential project impacts in the Project area are presented
aspects of the proposal (including resilient infrastructure) and the | 14) of the EIS in the EIS.
associated impacts of irreversible change in the locality from de Commitments Arrow has made a number of commitments which seek to
watering and lack of meaningful science on the potential impacts. Update protect environmental and socioeconomic values identified
(Appendix O) of | within the Project area. A number of these commitments
the SREIS are expected to become conditions of approval. A full list of
these commitments is provided in the Commitments
Update (Appendix O) of the SREIS.
Detailed information on the mitigation measures to reduce
impacts will be provided in statutory information
requirements provided in accordance with the EHP
Guideline 'Application requirements for petroleum activities’
(EHP, 2013a) to accompany environmental authority (EA)
or EA amendment application(s).
S23 422 The assessment should seriously address the process of securing | Groundwater While Arrow is authorised under the Petroleum and Gas

and allocating significant additional water resources to the locality
that does not compromise the existing rural industry uses. To avoid
an integrated strategy which does not clearly contain long term
flooding or drought modelling is unacceptable to Isaac Regional
Council and will destroy the local economy which is highly reliant
on the unique ground water sources to sustain operations. The
proposal is now located within the amalgamated Local
Government Area of Isaac Regional Council and the presentation
of the project in a light of isolation does not reflect the guiding
intent of the integration process of the local industries and
communities.

The EIS report should accurately and unequivocally address and
identify sources of ensuring that sufficient water is available of
ordinary operations of the proposed gas field operations under
drought conditions and the forecast changing climate conditions of

chapter (Section
14), Surface
Water chapter
(Section 15),
and
Groundwater
Model Technical
Report
(Appendix M)of
the EIS
Supplementary
Groundwater
Assessment
(Appendix E) of
the SREIS

(Production and Safety) Act 2004 and Petroleum Act 1923
to take or interfere with groundwater in the process of
exploration for, and production of coal seam gas, the Water
Act 2000 (QId) (Water Act) requires Arrow to manage any
impacts caused as a result of these activities on
groundwater values. These requirements include a
responsibility to make good any impairment of private bore
groundwater supplies.

Based on the modelling presented in the Groundwater
Model Technical Report (Appendix M) of the EIS and the
supplementary groundwater assessment presented in the
Supplementary Groundwater Assessment (Appendix E) of
the SREIS, as well as Arrow's baseline assessments
completed to date, there are a very limited number of
existing bores that will potentially experience groundwater

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-77




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission
Number

Issue
Number

Submission / Issue

Reference

Response

a drying Central Queensland Region.

drawdown greater than the bore trigger threshold. For
instance, there are only two registered bores that are
registered as screening the shallow groundwater system
(i.e alluvium) that coincide with areas of groundwater
drawdown greater than 2 m. Climatic variation and/or
climate change will affect the water table in the shallow
groundwater system. As expected, a reduction in rainfall
due to a drought will reduce recharge to these shallow
aquifers and therefore the water table will drop. The
magnitude of this drop will largely be a function of the
climate (rainfall versus evapotranspiration) and non-coal
seam gas extraction. Modelling completed for the EIS
shows that drawdown in the shallow groundwater system
as a function of coal seam gas extraction is limited. The
lowering of groundwater levels as a result of natural
drought conditions is likely to be greater than the predicted
drawdown as a result of coal seam gas extraction activities.

In the event that the third-party bore is found to have
impaired capacity due to coal seam gas extraction
activities, Arrow is required to implement make good
measures to account for this. This ensures a secure supply
of water over the term of impaired capacity in the third-
party bore. Arrow is required by law to fulfil these
obligations.

The make good measures to be implemented will be
negotiated between Arrow and the bore owner depending
on the specific situation and may include:

e Modifying the pumping infrastructure of the bore.
e Modifying or deepening the bore.
e Installing a new bore into the same aquifer.
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¢ Installing a new bore into another aquifer.
e Supplying an alternative source of water.

e Monetary compensation (considerate of the use of the
bore).

In times of drought, deeper groundwater systems are less
likely to be affected, as they are recharged by different
mechanisms over significantly longer time scales
independent of decadal drought/flood climatic events. In
comparison, shallow systems are commonly directly
recharged by surface infiltration. Therefore, if a shallow
third-party bore is found to be impaired by coal seam gas
activities, the make good options available include
accessing another aquifer that is less likely to be drought
affected, provided it can supply groundwater of a suitable
quality for the intended use.

S23

423

The EIS should specifically establish a detailed analysis of
managing and protecting aquifers in the area. The present
document does not reflect the on-going sustainable management
of this finite water resource. Dewatering of the gas well operations
will impact significantly on the local hydrology near and around the
site for a considerable intergenerational time period. Limited
information is available on the interaction between the perched
riparian water sources and the long term at depth aquifers. Given
the extensive de-watering to occur, more reliable analysis needs to
be undertaken on the effects this will have on the surface and
perched water tables before final comments can be provided in this
specific area. This area of concern is one of Council's highest
priorities as it has the potential to ruin intergenerational sustainable
agriculture in the region within the project life of 40 years.

Groundwater
chapter (Section
14) of the EIS

Supplementary
Groundwater
Assessment
(Appendix E) of
the SREIS

Where groundwater is perched it will be hydraulically
disconnected from the underlying aquifers and therefore
will not be influenced by drawdown in underlying aquifers.
The groundwater impact assessment prepared for the EIS
presents a robust framework for the protection of
groundwater values potentially impacted by the project.
The framework incorporates legislative requirements of the
Environmental Protection Act 1994 (QId) (EP Act),
Environmental Protection (Water) Policy 2009 (EPP Water)
and the Water Act 2000 (QId) (Water Act).

The results of the groundwater impact assessment
presented in the EIS show that following the
implementation of mitigation measures the residual impacts
to groundwater resources are low to very low. This includes
potential impacts to shallow groundwater resources.
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The Project will require a site-specific environmental
authority under the EP Act. The preparation of an EIS is the
preliminary assessment process for identifying potential
impacts and mitigation measures for resource activities.

While Arrow is authorised under the Petroleum and Gas
(Production and Safety) Act 2004 (P&G Act) and Petroleum
Act 1923 to take or interfere with groundwater in the
process of exploration for, and production of coal seam
gas, the Water Act requires Arrow to manage any impacts
caused as a result of these activities on groundwater
values. These underground water obligations include a
responsibility to undertake baseline assessments (to
identify the presence of existing groundwater bores),
prepare (and comply with) underground water impact
reports (including predictions of areas in each aquifer when
drawdown impacts are likely to occur), undertake
groundwater modelling (to verify groundwater modelling),
and make good any impairment of private bore
groundwater supplies. These make good obligations are
required under the Water Act for both impaired
groundwater supply and quality as a result of coal seam
gas activities.

The Water Act defines bore trigger threshold values for
consolidated aquifers (5 metres (m)) and unconsolidated
aquifers (2 m). The Water Act also defines trigger threshold
for springs (0.2 m). Bore trigger threshold values are used
to determine the point at which investigation is required to
determine whether monitoring or intervention may be
required to maintain groundwater supply or groundwater
quality in line with current uses. The threshold values do
not represent drawdown values that impact on the
sustainable use of an aquifer, and instead provide an early
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warning system that triggers investigation by responsible
tenure holders.

While the EIS acknowledged that limited data is available in
relation to the interactions of groundwater between the
shallow groundwater system and underlying aquifers,
certain assumptions were made in the EIS to account for
this uncertainty.

Numerical groundwater modelling completed as part of the
EIS predicted the groundwater level response in aquifers
within the model domain as a result of coal seam gas
extraction from the target coal seams.

In some instances, limited data sets were available during
the preparation of the regional groundwater model. In these
cases, the groundwater model adopted the more
conservative values to ensure that the impacts predicted by
the model presented the worst-case, and therefore did not
under-represent the potential impacts to groundwater
values.

As an example, the predicted groundwater drawdowns
presented in the EIS that form the basis of the impact
assessment for the shallow groundwater system are based
on the predicted drawdown for the groundwater model
Layer 3, which is actually more representative of the
underlying Triassic or ‘intermediate’ groundwater system.
This was done because effectively no drawdown was
predicted in Layer 1 of the groundwater model, therefore to
provide a worst-case scenario of potential areas of impact
to the watertable aquifers, predicted drawdown from Layer
3 was adopted.

As such, the review of the impact assessment presented in
Supplementary Groundwater Assessment (Appendix E,
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Section 8) of the SREIS for the shallow groundwater
system uses a more widespread groundwater drawdown
profile to identify potential impacts on existing groundwater
users and potentially groundwater dependent ecosystems
in the overlying alluvial, sedimentary and basaltic aquifers.
S23 464 Socio-economic and cumulative: Project When conducting hydraulic stimulation, the target formation
Will there be verification of cement integrity through available Description is the coal seams within the Late Permian strata. The coal
public data of all oilfield wells within a certain radius of the well to | chapter (Section | seams targeted during hydraulic stimulation events in the
be fractured? (as per Alberta, Canada regulations) 4) of the EIS Bowen Basin are of much lower strength than surrounding
Supplementary competent formations such as sandstone and shale that
Groundwater form the confining layers. Because of the relative weakness
Assessment of the coal, lower pressures are required to generate
(Appendix E) of | fractures, and this reduces risks of out of zone fracturing.
the SREIS This is supported by the work conducted by Pinnacle

(2013) and discussed in the Supplementary Groundwater
Assessment (Appendix E, Section 9) of the SREIS.

As required under the current Guideline on Application
Requirements for Petroleum Activities (EHP, 2013a), an
assessment of the location of other features in the vicinity
of the stimulation event, including other coal seam gas
wells or third-party boresis carried out. Where present,
these are considered as part of the assessment and a
review of geological aspects including the vertical and
horizontal separation and location of aquifers is made.

Following the installation of all coal seam gas production
wells, Arrow will conduct periodic integrity checks to ensure
the integrity of well construction (Commitment B285).
These integrity checks will be conducted on all wells,
regardless of whether it is in the vicinity of a hydraulically
fractured well or not.
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S23 487 Natural Resource and Stock Route Impacts: Contaminated The Waste Management chapter (Section 28) of the EIS

Contamination of water supplies, aquifer. What measures will be
taken to minimise the risk of contamination and what processes
will occur if contamination occurs or removal of overly substantial
amounts of water occurs?

Land chapter
(Section 11),
Groundwater
chapter (Section
14) and Waste
Management
chapter (Section
28) of the EIS

contains commitments in relation to protection of
groundwater values from contamination. In addition,
mitigation measures have been developed to reduce the
risk of groundwater contamination which include siting of
surface infrastructure (i.e. dams and storage of other
potential contaminating material) that takes into
consideration the local environment to minimise risk to the
environment, construction of infrastructure in accordance
with relevant guidelines, standards and legislative controls,
implementation of bunding and lining to prevent release of
potential spills or leaks to the environment, adherence to
quality control and assurance procedures and monitoring of
groundwater levels and quality to identify potential impact
and the need for further mitigation measures where
required. These measures are consistent with
Commitments B178, B255, B256, B353 and B398.

The Contaminated Land chapter (Section 11) of the EIS
contains commitments in relation to management of any
existing contaminated land and/or groundwater in the
Project area. Disturbance of these areas without
appropriate planning and investigation can result in
contamination of surrounding areas.

Under the Environmental Protection Act 1994 (QId) (EP
Act), Arrow is legally required to remediate any
contamination caused by project activities. Remediation
goals include identifying proposed future land uses and will
be determined as part of a Remediation Action Plan (RAP)
which would be developed should land contamination
occur. A validation sampling program will be conducted to
confirm the site has been successfully remediated
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according to the objectives identified in the RAP.

Just as Arrow is required to make good on impaired
groundwater supply due to coal seam gas water activities,
they are also obligated under the Water Act 2000 (QId)
(Water Act) to make good if the water quality is impaired as
a result of coal seam gas activities.

S23

505

Natural Resource and Stock Route Impacts:

Effects of the release of groundwater into the general
environment?

Groundwater
chapter (Section
14) of the EIS

Project
Description
(Section 3), the
Surface Water
chapter (Section
8), Hydrology
and
Geomorphology
chapter (Section
9), Aquatic
ecology chapter
(Section 10),
and Coal Seam
Gas and Salt
Management
Strategy
(Appendix D) of
the SREIS

The potential impact of leaks and spills of groundwater to
the receiving environment at the surface is identified in the
Groundwater chapter (Section 14.7.2.1) of the EIS. Where
groundwater is stored in dams, mitigation measures have
been developed to reduce the potential for release of
stored water to the environment. This includes
commitments to design and construct new dams in
accordance with the most recent version of the Manual for
Assessing Consequence Categories and Hydraulic
Performance of Structures (EHP, 2013b), and construction
of dams in accordance with DERM requirements
(Commitment B255). In addition, the potential for release of
groundwater to the general environment through the drilling
and construction of production wells is managed through
the commitment to install production wells in accordance
with the Code of Practice for Constructing and Abandoning
CSG wells in Queensland (NRM, 2013a) (Commitment
B249). All monitoring bores will be constructed in
accordance with the Minimum Construction Requirements
for Water Bores in Australia (NUDLC, 2012) or the
minimum standards for the construction and reconditioning
of water bores that intersect the sediments of artesian
basins of Queensland or the Code of Practice for
Constructing and Abandoning CSG wells in Queensland
(NRM, 2013a) (Commitment B250). These require
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management of groundwater at the surface to ensure that it
is contained and prevented from migrating uncontrolled
away from the well head.

Since the release of the EIS, the second edition of the code
of practice was released in November 2013 (NRM, 2013a).
Arrow is committed to meeting the requirements in the
revised code of practice, as detailed in commitment B249.

Similarly, the third edition of the Minimum Construction
Requirements for Water Bores in Australia was released in
February 2012 (NUDLC, 2012). Arrow is committed to
meeting the requirements in this revised document, as
detailed in commitment B250.

Once the production bore or monitoring well is constructed,
application of Arrow’'s well integrity program ensures that
no leaks of groundwater are occurring at the surface at the
wellhead or from connections to the gathering lines.

Once the groundwater reaches the surface, it is then
managed as coal seam gas water. Arrow’s Coal Seam Gas
and Salt Management Strategy is presented in Appendix D
of the SREIS, and the management options carried forward
are discussed in Project Description (Section 3) of the
SREIS. Detailed assessments of discharge of coal seam
gas water to watercourses are contained in the Surface
Water chapter (Section 8), Hydrology and Geomorphology
chapter (Section 9) and Aquatic ecology chapter (Section
10) of the SREIS.

S23

560

How will Arrow Energy's manage water supply (including bore,
springs, aquifers, dams) in the event of water contamination
scenario over the longer term?

Groundwater
chapter (Section
14) of the EIS

Two processes have the potential to impact groundwater
supply; contamination of groundwater resources and a
reduction in groundwater level.

With regards to the potential for contamination, the
potential indirect impact on groundwater quality as a result
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of coal seam gas extraction causing induced flow and
changes in groundwater quality is identified in the
Groundwater Chapter (Section 14, Table 14-18) of the EIS.
The magnitude of that potential impact is identified in the
EIS and the SREIS as very low, given that when coal seam
gas and water are extracted from the target coal seams, a
pressure gradient will be generated such that groundwater
in overlying and underlying aquifers will migrate towards
the lower pressure target coal seams in the Blackwater
Group at various rates determined by aquifer and aquitard
parameters. The pressure gradients are not conducive to
movement of poorer quality groundwater in the Blackwater
Group into surrounding aquifers with generally better water
quality. In addition, the Rewan Formation behaves as an
aquitard, and overlies the Blackwater Group in most
locations, limiting the movement of groundwater into the
overlying intermediate and shallow groundwater systems.
Similarly the interburden between the target coal seams
consists of low permeability shale, mudstone and siltstone,
which also restricts the migration of groundwater. The
significance of potential impacts to groundwater quality
presented in the EIS is based on this process.

The potential for groundwater quality to be impacted by the
use of drilling muds etc. is manageable through the
implementation of standard controls associated with
appropriate drilling techniques and surface storage of
chemicals and fuels (e.g., Commitments B168, B178, B249
and B250). The potential for groundwater to be
contaminated through surface storage of chemicals and
storage of liquids in dams is managed through
commitments relating to siting of surface infrastructure (i.e.
dams and storage of other potential contaminating
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material) that takes into consideration the local
environment to minimise risk to the environment,
construction of infrastructure in accordance with relevant
guidelines, standards and legislative controls,
implementation of bunding and lining to prevent release of
potential spills or leaks to the environment, adherence to
quality control and assurance procedures and monitoring of
groundwater levels and quality to identify potential impact
and the need for further mitigation measures where
required. These measures are consistent with
Commitments B178, B255, B353, B256 and B398.

In the event that Arrow’s coal seam gas activities do cause
alteration of groundwater quality and the inability of that
groundwater to support an existing use at a third-party
bore, or an ecological community present at a spring or
groundwater-dependent ecosystem, Arrow is obligated
under the Water Act 2000 (Qld) (Water Act) to implement
make good measures. Where an existing groundwater bore
is potentially impacted by the exercise of underground
water rights associated with petroleum activities, Arrow
must enter into a Make Good Agreement with the bore
owner, which includes definition of make good measures
should impact actually occur. These measure outline how
Arrow will ensure the bore owner has access to a
reasonable quantity and quality of water.

Just as Arrow is required to make good on impaired
groundwater supply due to coal seam gas water activities,
they are also obligated under the Water Act to make good if
the water quality is impaired as a result of coal seam gas
activities.

S23

561

How will water sources be monitored for sustainability?

Groundwater

The Water Act 2000 (QId) (Water Act) defines bore trigger

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-87




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission Issue Submission / Issue Reference Response
Number Number

chapter (Section | threshold values for consolidated aquifers (5 metres (m))
14) of the EIS and unconsolidated aquifers (2 m). The Water Act also
defines trigger threshold for springs (0.2 m).

Bore trigger threshold values are used to determine the
point at which investigation is required to determine
whether monitoring or intervention may be required to
maintain groundwater supply or groundwater quality in line
with current uses. The threshold values do not represent
drawdown values that impact on the sustainable use of an
aquifer, and instead provide an early warning system that
triggers investigation by responsible tenure holders.

The Underground Water Impact Reports (UWIR) prepared
by Arrow identify areas of aquifers where drawdown in
excess of the bore trigger thresholds (2 m for an
unconsolidated aquifer and 5 m for a consolidated aquifer)
within the next three years (this area is identified as the
Immediately Affected Area (IAA)) may occur as a result of
coal seam gas extraction. Arrow must establish make good
agreements with bore owners within these areas.

Drawdowns of 2 m for unconsolidated aquifers and 5 m for
consolidated aquifers may have no effect on the capacity of
the bore. Bore-specific characteristics drive the
requirement for individual bores with the potential to be
impacted to be investigated as part of a bore assessment.

In the event that the third-party bore is found to have
impaired capacity due to coal seam gas extraction
activities, Arrow is required to implement make good
measures to account for this. This ensures a secure supply
of water over the term of impaired capacity in the third-
party bore. Arrow is required by law to fulfil these
obligations.
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The make good measures to be implemented will be
negotiated between Arrow and the bore owner depending
on the specific situation and may include:

¢ Modifying the pumping infrastructure of the bore.
¢ Modifying or deepening the bore.

¢ Installing a new bore into the same aquifer.

¢ Installing a new bore into another aquifer.

e Supplying an alternative source of water.

e Monetary compensation (considerate of the use of the
bore).

In addition, the Water Act defines the requirement for a
Water Monitoring Strategy (WMS) that will provide for the
collection and assessment of suitable groundwater level
and quality data on a regional scale whereby groundwater
baseline conditions will be established and the potential for
on-going impacts to groundwater as a result of extraction of
groundwater associated with petroleum activities is
routinely assessed. Arrow is committed to the
establishment of a regional monitoring network and routine
assessment of the data against baseline conditions, as
presented in Commitments B242 and B245.

S32

612

Although some elements of the TOR have been addressed, the
EIS in its current form describes the area that may be influenced
by land subsidence due to coal seam depressurisation as the
entire project area. Section 4.2.2 of the TOR requires that the EIS
identifies potential impacts to existing infrastructure. SunWater
considers water pipelines as existing infrastructure as it belongs to
the same class as provided for in the section 4.2.2 of the TOR.

Geology chapter
(Section 13.5) of
the EIS

Groundwater
chapter (Section
7), Hydrology
and
Geomorphology
chapter (Section

The EIS identified two forms of potential subsidence. One
form is related to localised differential settlement
associated with ground disturbance activities such as
underground gathering line installations and the potential
for the surface to subside post-installation if backfilling
works are not conducted appropriately.

The other form of potential subsidence is caused by coal

seam gas extraction and depressurisation of the target coal
seams.

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-89




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission Issue Submission / Issue Reference Response
Number Number
9), Arrow acknowledges that existing infrastructure within the
Supplementary Project area must be protected from impacts resulting from
Groundwater project activities. In the event that existing infrastructure is
Assessment impacted during the construction of a pipeline, for example,

(Appendix E)
and
Supplementary
Hydrology
Assessment
(Appendix G) of
the SREIS

Arrow will repair or replace the existing infrastructure as
required (Commitment B594).

Localised subsidence caused by installation of
underground gathering lines will be managed through a
series of commitments to ensure that disturbed areas are
reinstated to preconstruction levels (Commitment B233)
and monitored to determine the status of signposting
subsidence (Commitment B536). Once Arrow’s
underground infrastructure is no longer required, the
infrastructure will be filled with an inert substance to
prevent subsidence (where applicable) (Commitment
B604).

Land subsidence due to coal seam depressurisation is
acknowledged in the Geology chapter (Section 13.5) of the
EIS as a potential impact associated with the project.
Section 13.5.3 describes the mechanisms of land
subsidence as a function of coal seam gas extraction. The
EIS explains that the risk to infrastructure associated with
potential regional scale subsidence across a basin is lower
than for localised subsidence related to ground disturbance
works. This is primarily because subsidence at a local
scale is more likely to result in a differential in the rate of
subsidence than ground movement at a regional scale due
to groundwater extraction.

At the time of the EIS, the discussion on subsidence
referred to literature available for similar sites in the Powder
River Basin, Wyoming USA and in the San Juan Basin of
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Colorado and New Mexico. No local examples were
available. As part of the SREIS, a desktop assessment of
additional information available since the EIS has been
undertaken and included in the Groundwater chapter
(Section 7) and Hydrology and Geomorphology chapter
(Section 9) of the SREIS.

The desktop study presents the results of a baseline
surface deformation study conducted by Altamira on behalf
of Arrow over the Moranbah Gas Project area. The
information has been used to expand on the description
provided in the EIS that subsidence as a result of coal
seam gas extraction is unlikely to occur in the region. The
results of the baseline monitoring show that ground
movement across the Moranbah Gas Project is within the
range of natural ground movement associated with shrink
and swell properties of soil.

The Groundwater chapter (Section 7) and Hydrology and
Geomorphology chapter (Section 9) of the SREIS provide
updates on the data being collected to assist with
understanding the potential for subsidence associated with
project activities. The supplementary groundwater
assessment (Appendix E) of the SREIS concludes that the
magnitude of impact resulting from coal seam
depressurisation that may cause physical effects due to
subsidence is very low. In addition, the supplementary
hydrology assessment (Appendix G) of the SREIS
concludes that the impacts of subsidence on the surface
water environments respectively is negligible.

If available, Arrow will review information available from the
Office of Water Science (a group within Department of the
Environment) in relation to subsidence to inform its
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understanding of potential impacts.

S32

616

Water:

SunWater's pipeline infrastructure in the Bowen Gas Project
production area includes high pressure water lines which will not
withstand any differential subsidence. Several pipelines are
designed to transport bulk water via gravity, so any subsidence
could impact on the capacity of the line to transport water and
SunWater's ability to supply water to industrial, urban and
agricultural customers in the project area.

Geology chapter
(Section 13.5)
and
Groundwater
chapter (Section
14) of the EIS

Land subsidence due to coal seam depressurisation is
acknowledged in the Geology chapter (Section 13.5) of the
EIS as a potential impact associated with the project. EIS
Section 13.5.3 describes the mechanisms of land
subsidence as a function of coal seam gas extraction. The
EIS explains that the risk to infrastructure associated with
potential regional scale subsidence across a basin is lower
than for localised subsidence related to ground disturbance
works. This is primarily because subsidence at a local
scale is more likely to result in a differential in the rate of
subsidence than ground movement at a regional scale due
to groundwater extraction. The results of the baseline
monitoring also show that ground movement across the
Moranbah Gas Project is within the range of natural ground
movement associated with shrink and swell properties of
soil.

Arrow acknowledges that existing infrastructure within the
Project area must be protected from impacts resulting from
project activities. Localised subsidence caused by
installation of underground gathering lines will be managed
through a series of commitments to ensure that disturbed
areas are reinstated to preconstruction levels (Commitment
B233) and monitored to determine the status of signposting
subsidence (Commitment B536). Once Arrow’s
underground infrastructure is no longer required, the
infrastructure will be filled with an inert substance to
prevent subsidence (where applicable) (Commitment
B604).

S33

630

Vale is unsure what impact the fraccing chemicals will have on

Geology chapter

Hydraulic fracture stimulation is not expected to impact on
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coal quality.

Table 3-1 and 3-2 of Appendix G (Hydraulic Simulation Risk
Assessment) show some fraccing compounds containing sulphur
(e.g. sodium sulphate, sodium sulphide and sodium thiosulphate)
and phosphorous (tetrakish phosphonium sulphate).

(Section 13) and
Groundwater
and Geology
Technical
Report
(Appendix L) of
the EIS
Supplementary
Groundwater
Assessment
(Appendix E) of
the SREIS

Vale coal operations, and compounds are not expected to
migrate to Vale target coals.

Hydraulic fracture stimulation is undertaken to stimulate
wells in coal targets that are located at depth, typically 350
m to 750 m below surface, and only within Arrow’s tenure.
Accordingly, Vale’s tenements will not be impacted
because these wells are at distance from Vale operations.

In addition, the extent of fracturing due to well stimulation is
limited. Microseismic mapping was undertaken for Arrow by
Pinnacle Services in November and December 2012 during
the hydraulic fracture stimulation of vertical coal seam gas
wells located near Moranbah in the Bowen Basin. The
objectives of the fracture microseismic mapping included
measuring the fracture geometry (height, length, width, and
azimuth), determining the relative degree of induced
fracture complexity, and monitoring the project in real time
for out-of-zone fracture height growth. The average fracture
extent from well stages that injected water was
approximately 65 m horizontally.

Hydraulic fracturing activities are customised for each well
to ensure that out of zone fracturing does not occur.

The Groundwater and Geology Technical Report (Appendix
L, Appendix G) of the EIS contained a hydraulic stimulation
risk assessment. Included in this document was a mass
balance of the fluid mixture, indicating that in most cases,
less than 6 megalitres (ML) of hydraulic stimulation fluids
are required in each well.

The mass balance presented in the Groundwater and
Geology Technical Report (Appendix L, Appendix G) of the
EIS concluded that the 18% to 32% of hydraulic stimulation
fluids remaining in the formation, or not accounted for in the
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volume of flow back material, would be subject to other
sub-surface mass loss mechanisms including:

e Natural biodegradation.

e Enhanced biodegradation (through the use of acetic
acid or enzymes injected in to the well during the
stimulation process).

e Entrapment and sorption on the coal.

Following hydraulic stimulation, pumping is commenced in
the production well, causing depressurisation of the coal
seams. This captures the remaining hydraulic stimulation
fluids, preventing migration of chemicals away from the
zone of hydraulic stimulation. The risk assessment
concluded that the maximum travel distance of hydraulic
stimulation fluids within the target coal seams is within the
capture radius of the well during pumping.

Based on this information, chemicals used by Arrow in
hydraulic stimulation activities are not expected to migrate
significantly from the location of hydraulic stimulation.

Where Arrow proposes a hydraulic stimulation event, an
environmental authority (EA) must be granted by EHP
under the Environmental Protection 1994 (Qld) Act (EP
Act) prior to commencement. A range of information must
be provided by Arrow to EHP as part of the EA application
in relation to hydraulic stimulation. The required information
is outlined in the Guideline on Application Requirements for
Petroleum Activities (EHP, 2013a). These requirements are
summarised in the Supplementary Groundwater
Assessment (Appendix E, Section 9.3.8) of the SREIS, with
the main requirement set out in the current Guideline on
Application Requirements for Petroleum Activities including
a risk assessment and monitoring program. Arrow is

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-94




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission
Number

Issue
Number

Submission / Issue

Reference

Response

already completing these risk assessments for current
operations where hydraulic stimulation activities are
conducted. In these areas EA conditions issued from EHP
are in place to control potential impacts related to hydraulic
stimulation events.

Arrow will design all hydraulic stimulation wells and events

in accordance with relevant requirements of the EP Act and
P&G Act, consistent with Commitment B646.

S33

631

It is likely that Fraccing will affect the geotechnical behaviour of
both the coal, roof and floor, and therefore may contribute to
mining issues.

E.g., for a board and pillar operation, will fraccing reduce the
potential pillar strength? What will happen to the strength of the
roof and the track ability of the floor? What impacts from a
geotechnical perspective will this have to future longwall mining?

Geology chapter
(Section 13) of
the EIS

Hydraulic fracture stimulation is not expected to impact on
Vale coal operations. ACARP (2007) report that production
scale hydraulic fracture stimulations do not adversely
impact on the future safe and efficient coal mining, and in
most cases offer benefits due to the reduction in gas
related delays.

Hydraulic fracture stimulation is undertaken to stimulate
wells in coal targets that are located at depth, typically 350
m to 750 m below surface, and only within Arrow’s tenure.
Accordingly, Vale's tenements will not be impacted
because these wells are at distance from Vale operations.

In addition, the extent of fracturing due to well stimulation is
limited. Microseismic mapping was undertaken for Arrow by
Pinnacle Services in November and December 2012 during
the hydraulic fracture stimulation of vertical coal seam gas
wells located near Moranbah in the Bowen Basin. The
objectives of the fracture microseismic mapping included
measuring the fracture geometry (height, length, width, and
azimuth), determining the relative degree of induced
fracture complexity, and monitoring the project in real time
for out-of-zone fracture height growth. The average fracture
extent from well stages half-length for stages that injected
water was approximately 65 m horizontally.
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S33

632

Will the draw-down of the water table/aquifer coupled with the
increase in permeability in the coal seams increase the rate of
oxidation of the exposed coal?

Geology chapter
(Section 13) and
Groundwater
and Geology
Technical
Report
(Appendix L,
Section 8) of the
EIS.

It is unlikely that any material impact to coal formations due
to oxidation will occur.

Impacts caused by groundwater drawdown have been
assessed by numerical groundwater modelling. This
modelling predicts the drawdown due to coal seam gas
activities, and the impacts are discussed in the
Groundwater and Geology Technical Report (Appendix L,
Section 8) of the EIS.

The modelling indicates that only a very small extent of
drawdown will occur in the shallow groundwater system,
based on the extent of 2 m drawdown impacts presented
(refer Figures 8-2 and 8-3 of the abovementioned report).

In addition, these identified impacts are very conservative,
because the results adopted for the assessment of shallow
groundwater system drawdown are based on Layer 3 of the
groundwater model (mainly the Clematis Sandstone) rather
than Layer 1 of the groundwater model (mainly surficial
alluvial material). As a result, the data used to represent
the drawdown in the shallow system (and therefore the
associated assessment of impacts) is actually based on the
drawdown associated with a deeper groundwater system,
where greater drawdown would be expected.

In addition the modelling was based on a total groundwater
take of 274 GL over the project life, and this has since been
reduced to 153 GL.

S33

633

Vale suggests that Arrow should have a plan in place to map all

wells (including failed wells) to ensure that no future mining

hazards are created, this should include the survey of all lateral

components of the wells.

Geology chapter
(Section 13) and
Land Use and
Tenure chapter
(Section 19.4.3)

The EIS reflects Arrow’s commitment to install
production wells in accordance with the Code of Practice
for Constructing and Abandoning CSG wells in
Queensland (NRM, 2013a) (Commitment B249). All
monitoring bores will be constructed in accordance with
the Minimum Construction Requirements for Water
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of the EIS

Bores in Australia (NUDLC, 2012), the Code of Practice
for Constructing and Abandoning CSG wells in
Queensland (NRM, 2013a) or the minimum standards
for the construction and reconditioning of water bores
that intersect the sediments of artesian basins in
Queensland (Commitment B250).

Since the release of the EIS, the second edition of the
code of practice was released in November 2013 (NRM,
2013a). Arrow is committed to meeting the requirements
in the revised code of practice, as detailed in
commitment B249.

Similarly, the third edition of the Minimum Construction
Requirements for Water Bores in Australia was released
in February 2012 (NUDLC, 2012)Arrow is committed to
meeting the requirements in this revised document, as
detailed in commitment B250.

During operation, Arrow will conduct periodic well
integrity checks to ensure the integrity of well
construction as per commitment B285.

In areas of overlapping tenure, the location of Arrow
infrastructure will be discussed with other proponents as
part of a co-development agreement. Details of a co-
development agreement are described in the Land Use
and Tenure chapter (Section 19.4.3) of the EIS. The co-
development agreement will be generated in
consultation with the relevant proponent and will include
safety and hazard management considerations.

S33

634

Rehabilitation of wells (i.e. correct grouting) will need to be

monitored to ensure that no future mining hazards are created.

Geology chapter
(Section 13) and
Decommissionin
g and

The EIS reflects Arrow's commitment to install and

abandon all production wells in accordance with the Code
of Practice for Constructing and Abandoning CSG wells in
Queensland (NRM, 2013a) (Commitment B249). Since the
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Rehabilitation release of the EIS, the second edition of the code of
chapter (Section | practice was released in November 2013 (NRM, 2013a).
29.6.3.1) of the Arrow is committed to meeting the requirements in the
EIS revised code of practice, as detailed in Commitment B249.

Section 6.9 of the code outlines the decommissioning
requirements for coal seam gas wells, and also makes
reference to the relevant legislative requirements. As
detailed in the revised code, and in Decommissioning and
Rehabilitation chapter (Section 29.6.3.1) of the EIS,
groundwater aquifers are generally isolated by plugging the
well with cement slurry. The mandatory decommissioning
requirements rely on appropriate cementing techniques,
which are detailed in section 6.3 of the code.

Specific decommissioning requirements will differ
depending on the well type (whether an exploration and
appraisal bore hole, a monitoring bore or a production well)
and the stratigraphic profile intersected (e.g., depths to the
coal seam gas production zone and water production
rates). Mandatory pressure testing and cementing
requirements ensure that the migration pathways are
prevented and key stratigraphic zones are isolated.
Through the correct decommissioning of these bores, and
liaison between Arrow and proponents with overlapping
tenure via a co-development agreement, potential risks to
surrounding mining operations will be managed
appropriately.

Part of the decommissioning process for wells will also
include sign-posting to ensure that they can be located at
the surface. This will allow appropriate management of
activities associated with overlapping tenure that may come
into contact with the decommissioned well (e.g. contact
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S33 636 Where are the low-salinity areas? Groundwater The distribution of groundwater salinity zones are

Vale requires an indication of potential impact to potable, stock and
irrigation suitable groundwater to assess whether land owned by
Vale will be affected.

chapter (Section

14.5.3.1) of the
EIS

Supplementary
Groundwater
Assessment
(Appendix E) of
the SREIS

presented in the Groundwater chapter (Section 14, Figure
14-7) of the EIS. This map is based on desktop information.
Additional groundwater quality data included in the SREIS
is presented in Supplementary Groundwater Assessment
(Appendix E, Section 5.4) of the SREIS.

The potential indirect impact on groundwater quality as a
result of coal seam gas extraction causing induced flow
and changes in groundwater quality is identified in the
Groundwater chapter (Section 14, Table 14-18) of the EIS.
The magnitude of that potential impact is identified in the
EIS as very low, given that when coal seam gas and water
are extracted from the target coal seams, a pressure
gradient will be generated such that groundwater in
overlying and underlying aquifers will migrate towards the
target coal seams in the Blackwater Group at various rates.
The pressure gradients are not conducive to movement of
poorer quality groundwater in the Blackwater Group into
surrounding aquifers with generally better water quality. In
addition, the Rewan Formation behaves as an aquitard,
and overlies the Blackwater Group in most locations,
limiting the movement of groundwater into the overlying
intermediate and shallow groundwater systems. Similarly
the interburden between the target coal seams consists of
low permeability shale, mudstone and siltstone, which also
restricts the migration of groundwater. The significance of
potential impacts to groundwater quality presented in the
EIS is based on this process.

Potential impacts to groundwater quality as a result of
surface infrastructure, e.g., leaks and spills from fuel
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storage containers or subsurface infrastructure such as
underground gathering lines or drilling activities are
identified in the Groundwater chapter (Section 14,

Table 14-18) of the EIS. Mitigation measures associated
with the management of these potential impacts are
centred on the design, construction and maintenance of
chemical storage containers in accordance with relevant
standards (e.g., Commitment B178). Arrow must also meet
minimum drilling, construction and monitoring requirements
to ensure that impacts on groundwater quality from drilling
activities are managed appropriately. (e.g., Commitments
B249 and B250)

Just as Arrow is required to make good on impaired
groundwater supply due to coal seam gas water activities,
they are also obligated under the Water Act to make good if
the water quality is impaired as a result of coal seam gas
activities.

S33

637

Vale requires indication of the amount of seismicity expected and
the effect on underground coal mining operations.

Geology chapter
(Section 13) of
the EIS

Supplementary
Groundwater
Assessment
(Appendix E) of
the SREIS

Historical natural seismic activity within the Project Area is
discussed in the Geology chapter (Section 13.4.7) of the
EIS. The majority of the Project area falls within a Modified
Mercalli Intensity (MMI) IIl zone of expected earthquake
intensities. This MMI ranking is approximately equivalent to
a 3.0 to 3.9 magnitude earthquake on the Richter
magnitude scale.

Additional information on historical seismic events in the
vicinity of the Project area is presented in the
Supplementary Groundwater Assessment (Appendix E,
Section 5.7) of the SREIS.

As described in the Geology chapter (Section 13.5.1) of the
EIS, induced seismicity refers to typically low magnitude
seismic activity (earthquakes and tremors) caused by
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human activities that alter stresses on the earth’s crust.
This section of the EIS also describes the magnitude of
seismic events induced by hydraulic stimulation. The EIS
concluded that induced seismicity as a result of hydraulic
stimulation is considered to result in minor seismic events,
which are likely to be less than the historically recorded
magnitudes or those generated by mining activities.

Microseismic mapping was conducted by Arrow in 2012
during hydraulic stimulation activities approximately 60 km
north of Moranbah. The results of the microseismic
mapping exercise indicated that the moment magnitude of
microseismic events ranged up to -3.91 Mw. The
microseismic events were imaged up to approximately 250
m away from the hydraulically stimulated well, but these
events are small and can only be detected by sensitive
seismological instruments.

Based on the magnitude of induced seismicity from
hydraulic stimulation activities, and that the events are
localised to the area of stimulation, potential follow-on
impacts to coal mining operations are not expected to
occur.

Further discussion of natural and induced seismicity is
provided in in the Supplementary Groundwater
Assessment (Appendix E, Section 5.7) of the SREIS.

Through liaison between Arrow and proponents with
overlapping tenure via a co-development agreement,
potential risks to surrounding mining operations will be
managed appropriately. This agreement will consider all
safety and hazard management controls required.
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S33 638 This could be localised safety risk. Geology chapter | Historical natural seismic activity within the Project Area is

Vale requires indication of the amount of seismicity expected and

the effect on underground coal mining operations.

(Section 13)
of the EIS

Supplementary
Groundwater
Assessment
(Appendix E) of
the SREIS

discussed in the Geology chapter (Section 13.4.7) of the
EIS. The majority of the Project area falls within a Modified
Mercalli Intensity (MMI) Il zone of expected earthquake
intensities. This MMI ranking is approximately equivalent to
a 3.0 to 3.9 magnitude earthquake on the Richter
magnitude scale.

Additional information on historical seismic events in the
vicinity of the Project area is presented in the
Supplementary Groundwater Assessment (Appendix E,
Section 5.7) of the SREIS.

As described in the Geology chapter (Section 13.5.1) of the
EIS, induced seismicity refers to typically low magnitude
seismic activity (earthquakes and tremors) caused by
human activities that alter stresses on the earth’s crust.
This section of the EIS also describes the magnitude of
seismic events induced by hydraulic stimulation. The EIS
concluded that induced seismicity as a result of hydraulic
stimulation is considered to result in minor seismic events,
which are likely to be less than the historically recorded
magnitudes or those generated by mining activities.
Microseismic mapping was conducted by Arrow in 2012
during hydraulic stimulation activities approximately 60 km
north of Moranbah. The results of the microseismic
mapping exercise indicated that the moment magnitude of
microseismic events ranged up to -3.91 Mw. The
microseismic events were imaged up to approximately 250
m away from the hydraulically stimulated well, but these
events are small and can only be detected by sensitive
seismological instruments.

Based on the magnitude of induced seismicity from
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hydraulic stimulation activities, and that the events are
localised to the area of stimulation, potential follow-on
impacts to coal mining operations are not expected to
occur.

Further discussion of natural and induced seismicity is
provided in the Supplementary Groundwater Assessment
(Appendix E, Section 5.7) of the SREIS.

Through liaison between Arrow and proponents with
overlapping tenure via a co-development agreement,
potential risks to surrounding mining operations will be
managed appropriately. This agreement will consider all
safety and hazard management controls required.

S33

639

Vale requires information including maps indicating the location

and expected extent of subsidence.

Groundwater
chapter (Section
7), and
Hydrology and
Geomorphology
chapter (Section
9) of the SREIS

The EIS identified two forms of potential subsidence. One
form is related to localised differential settlement
associated with ground disturbance activities such as
underground gathering line installations and the potential
for the surface to subside post-installation if backfilling
works are not conducted appropriately.

The other form of potential subsidence is caused by coal
seam gas extraction and depressurisation of the target coal
seams. At the time of the EIS, the discussion on this form
of potential subsidence referred to literature available for
similar sites in the Powder River Basin, Wyoming USA and
in the San Juan Basin of Colorado and New Mexico. No
local examples were available.

As part of the SREIS, a desktop assessment of additional
information available since the EIS has been undertaken
and included in the Groundwater chapter (Section 7), and
Hydrology and Geomorphology chapter (Section 9) of the
SREIS.

The desktop study presents the results of a baseline
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surface deformation study conducted by Altamira on behalf
of Arrow over the Moranbah Gas Project area. The
information has been used to expand on the description
provided in the EIS that subsidence as a result of coal
seam gas extraction is unlikely to occur in the region. The
results of the baseline monitoring show that ground
movement across the Moranbah Gas Project is within the
range of natural ground movement associated with shrink
and swell properties of soil. It is therefore expected that
subsidence across the remainder of the Bowen Gas Project
during coal seam gas extraction over the life of the project
will also be within the range of natural ground movement,
including natural erosion rates.

Through liaison between Arrow and proponents with
overlapping tenure via a co-development agreement,
potential risks to surrounding mining operations will be
managed appropriately.

S33

651

What alternatives are proposed to be used? Vale requires material | Groundwater
safety data sheets of all chemicals used on its land and tenure. and Geology

Technical
Report
(Appendix L) of
the EIS

Since the release of the EIS, Arrow have refined the field
development plan and the production well designs. The
production well designs identified to maximise gas
production include:

e Multi-branch lateral wells.

e Multi-seam hydraulically stimulated vertical wells. The
SREIS also assumes that up to 25% of all wells would
require hydraulic stimulation.

Therefore, not all production wells will require hydraulic
stimulation, if any at all. The Groundwater and Geology
Technical Report (Appendix L) presented in the EIS
contained information on the range of chemicals utilised in
hydraulic stimulation activities. This list also provided the
Chemical Abstract Service (CAS) numbers.
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Submission Issue Submission / Issue Reference Response
Number Number
Through liaison between Arrow and proponents with
overlapping tenure via a co-development agreement,
potential risks to surrounding mining operations will be
managed appropriately.

S37 681 The proponent states that "A review of publicly available mine data | Cumulative Noted. The assessment of potential cumulative impacts on
within the Project area yielding insufficient information on the 40 Impacts chapter | groundwater values presented in the Cumulative Impacts
mines (i.e. geometrics, schedules and dewatering rates) to enable | (Section 31) of chapter (Section 31) of the EIS considered a number of
the accurate modelling of their cumulative groundwater impacts... the EIS contributing future developments.

Consequently, cumulative impacts of this coal mining were not Supplementary | A lack of suitable data in the public domain limited a full
able to be included in the proposed numerical groundwater model | Groundwater quantitative assessment of potential cumulative impacts
of the Project.” Assessment resulting from the operation of the Bowen Gas Project in
(Appendix E) of | conjunction with the existing mining industry.
the SREIS The Supplementary Groundwater Assessment (Appendix
E, Section 8.3) of the SREIS presents an updated
assessment of cumulative impacts associated with
groundwater. While suitable available data from existing
mines remains limited, a qualitative discussion on the
significance of potential cumulative impacts is presented.

S37 682 The proponent stated that "Induced groundwater pressure Groundwater The potential indirect impact on groundwater quality as a
gradients and flows will be towards the coal seams. The induced chapter (Section | result of coal seam gas extraction causing induced flow
pressure gradients will be sustained for long periods of time, such 14) and and changes in groundwater quality is identified in the
that the risk of groundwater seeping away from the CSG Groundwater Groundwater Chapter (Section 14, Table 14-18) of the EIS.
production zone of influence is interpreted as being negligible." and Geology The magnitude of that potential impact is identified in the
The proponent has assessed the relative risk of groundwater Technical EIS and SREIS as very low, given that when coal seam
seeping away from the production zone (and presumably Report gas and water are extracted from the target coal seams, a

contaminating other groundwater aquifers), however there is no
description of what actions the proponent would take if an impact
was detected (i.e. mitigation measures).

(Appendix L) of
the EIS
Supplementary
Groundwater
Assessment
(Appendix E) of

pressure gradient will be generated such that groundwater
in overlying and underlying aquifers will migrate towards
the target coal seams in the Blackwater Group at various
rates. The pressure gradients are not conducive to
movement of poorer quality groundwater in the Blackwater
Group into surrounding aquifers with generally better water
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Submission
Number

Issue
Number

Submission / Issue

Reference

Response

the SREIS

quality. In addition, the Rewan Formation behaves as an
aquitard, and overlies the Blackwater Group in most
locations, limiting the movement of groundwater into the
overlying intermediate and shallow groundwater systems.
Similarly the interburden between the target coal seams
consists of low permeability shale, mudstone and siltstone,
which also restricts the migration of groundwater. The
significance of potential impacts to groundwater quality
presented in the EIS and SREIS is based on this process.

However, in the event that Arrow’s coal seam gas activities
cause a decline in water level at a bore and which,

because of the decline in water level, the bore can no
longer provide a reasonable quality of water. Arrow is
obligated under the Water Act 2000 (QId) (Water Act) to
implement make good measures. Just as Arrow is required
to make good on impaired groundwater supply due to coal
seam gas water activities, they are also obligated under the
Water Act to make good if the water quality is impaired as a
result of coal seam gas activities.

Under the Environmental Protection Act 1994 (QId) (EP
Act), Arrow is legally required to remediate any
contamination caused by project activities. Mechanisms for
groundwater contamination have been identified and
assessed in the Groundwater and Geology Technical
Report (Appendix L) of the EIS and the Supplementary
Groundwater Assessment (Appendix E) of the SREIS, and
appropriate mitigation, management and monitoring
measures proposed, which result in an assessment of the
residual impact significance being low to very low.

S37

683

On page 90, the proponent states that "as aquifer depressurisation

is an intrinsic part of the CSG extraction process, groundwater

Groundwater
chapter (Section

The recovery of hydrogeological systems following coal
seam gas extraction relates to geological time frames i.e.,
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Submission Issue Submission / Issue Reference Response
Number Number
level impacts cannot be avoided. However, because impacts to the | 14) of the EIS thousands of years, hundreds of thousands of years, or
groundwater system are reversible these impacts may be longer. Over these time periods, groundwater systems can
acceptable"; however, on page 87, the proponent states that reach equilibrium, as described in the Groundwater chapter
"...upon complete depressurisation, groundwater within the coal (Section 14.7.5.1) of the EIS.
seams will virtually never recover to pre-CSG conditions." These Groundwater systems inherently recover through natural
statements seem contradictory. recharge processes over time. The timeframe for recovery
is dependent on the recharge mechanisms associated with
each aquifer, i.e., deeper confined aquifers will generally
have slower recharge rates compared with shallow,
unconfined aquifers which can be recharged through direct
surface infiltration. Groundwater drawdown resulting from
coal seam gas extraction can be reversed over geological
time due primarily to natural recharge mechanisms.
S37 684 This table considers the risks and mitigation measures to Groundwater In the event that Arrow’s coal seam gas activities do cause
groundwater resources, including aquifer contamination, inter- chapter (Section | a decline in water level at a bore and which, because of the
aquifer impacts, etc. While mitigation measures have been 14, Table 14-17) | decline in water level, the bore can no longer provide a
proposed, there are no details about what actions/ rehabilitation of the EIS reasonable quality of water, or where it results in impact to
measures the proponent would take if an impact is detected. an ecological community present at a spring or
groundwater-dependent ecosystem, Arrow is obligated
under the Water Act 2000 (Qld) (Water Act) to implement
make good measures. Just as Arrow is required to make
good on impaired groundwater supply due to coal seam
gas water activities, they are also obligated under the
Water Act to make good if the water quality is impaired as a
result of coal seam gas activities.
S37 688 The proponent states that "After CSG operations are completed, Groundwater The recovery of hydrogeological systems following coal

the groundwater system will re-adjust over a long period." FBA
submits that this statement is misleading, particularly in light of
other statements made in the EIS, such that groundwater will
never recover to pre-CSG extraction levels, being effectively
"mined" through the CSG extraction process.

chapter (Section
14) of the EIS

seam gas extraction relates to geological time frames i.e.,
thousands of years, hundreds of thousands of years, or
longer. Over these time periods, groundwater systems can
reach equilibrium, as described in Groundwater chapter
(Section 14.7.5.1) of the EIS. Groundwater systems
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Submission / Issue

Reference

Response

inherently recover through natural recharge processes over
time. The timeframe for recovery is dependent on the
recharge mechanisms associated with each aquifer, i.e.,
deeper confined aquifers will generally have slower
recharge rates compared with shallow, unconfined aquifers
which can be recharged through direct surface infiltration.
Groundwater drawdown resulting from coal seam gas
extraction can be reversed over geological time due
primarily to natural recharge mechanisms.

S38

705

Health:
How will impacts on surface water irrigation and groundwater

withdrawal impacts by CSG and other forms of mining impacts be

resolved?

Cumulative
Impacts chapter
(Section 31) and
CSG Water and
Salt
Management
Strategy
(Appendix AA)
of the EIS
Supplementary
Groundwater
Assessment
(Appendix E) of
of the SREIS

Arrow does not intend to take, divert, or store significant
volumes of surface water as part of the project activities,
however small volumes of surface water may be taken to
support well drilling or dust suppression in some parts of
the field. Current irrigation practices in the Project area are
not expected to be impacted.

While Arrow is authorised under the Petroleum and Gas
(Production and Safety) Act 2004 (P&G Act) and Petroleum
Act 1923 to take or interfere with groundwater in the
process of exploration for, and production of coal

seam gas, the Water Act 2000 (QId) (Water Act) requires
Arrow to manage any impacts caused as a result of these
activities on groundwater values. These underground water
obligations include a responsibility to undertake baseline
assessments (to identify the presence of existing
groundwater bores), prepare (and comply with)
underground water impact reports (including predictions of
areas in each aquifer when drawdown impacts are likely to
occur), undertake groundwater monitoring (to verify
groundwater modelling), and make good any impairment of
private bore groundwater supplies. These make good
obligations are required under the Water Act for both
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Submission Issue Submission / Issue Reference Response
Number Number

impaired groundwater supply and quality as a result of coal
seam gas activities.
A cumulative impact assessment was presented in the
Cumulative Impacts chapter (Section 31) of the EIS, and
this considered impacts on groundwater values from other
projects in the area. The Supplementary Groundwater
Assessment (Appendix E, Section 8.3) of the SREIS
presents an updated assessment of cumulative impacts
associated with groundwater.

S38 708 Health: Groundwater Commitment B260 acknowledges that the collection of
Because the complex nature of groundwater connectivity is not chapter (Section | monitoring data will be used to update and calibrate the
fully understood, no definitive evaluation of the impact of CSG 14) and CSG regional numerical model over time. This forms a key
mining upon groundwater aquifers currently exists. The projectis | Water and Salt | aspect of the adaptive management framework and the
therefore high risk. Management information will be used to reduce uncertainty in drawdown

Strategy predictions and provide information for improving
(Appendix AA) monitoring, management and mitigation measures.
of the EIS

It is standard practice for groundwater models to be
calibrated to the available data, and then over time, to be
‘validated’ as new data becomes available. This allows for
the model to be recalibrated if necessary, therefore
improving predictions. Hence, the approach is considered
adaptive.

In some instances, limited data sets were available during
the preparation of the regional groundwater model. In these
cases, the groundwater model adopted the more
conservative values to ensure that the impacts predicted by
the model presented the worst-case, and therefore did not
under-represent the potential impacts to groundwater
values.

Under the Water Act 2000 (QId) (Water Act), Arrow is
required to use these conservative groundwater drawdown
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predictions to define Immediately Affected Areas (IAA) and
Long-Term Affected Areas (LAA) within their Underground
Water Impact Reports (UWIRS). Arrow has already
prepared UWIRs for their operations in the Moranbah Gas
Project area (petroleum leases (PL) 191, 196, 223 and 224,
and for some of their Authority to Prospect (ATP) areas
within the Bowen Gas Project Area (ATP 1103 and ATP
1031).

Arrow’s use of these conservative groundwater drawdown
predictions to define those areas within the model domain
with the potential to be impacted within three years enables
higher risk areas to be identified and the management
measures to be prioritised.

In addition, the model predictions have undergone
uncertainty analysis, and therefore represent the most
conservative potential drawdown within an aquifer. These
up-front model predictions will be updated based on regular
and ongoing model calibrations that will take account of
observed responses in monitoring bores during coal seam
gas water extraction.

The UWIR(s) will be republished every three years and will

present any revisions to the number and location of bores
likely to be impacted.

S38

709

Health:

The Independent Expert Scientific Committee is preparing bio-
regional assessments for all areas where CSG development is

planned. These assessments seek to evaluate the ecology,

hydrology and geology of the areas and determine the potential

risks of CSG mining to water resources.
But without completed research modelling on groundwater

impacts, surface area disturbance, and soil fertility, how good can

The current bio-regional assessment program proposed by
the Independent Expert Scientific Committee (IESC) does
not include the Bowen Basin. Therefore, there is currently
no mechanism for Arrow to contribute to a bio-regional
assessment relevant to the Bowen Gas Project area, nor
apply any information provided by the IESC as part of this
process.
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Submission Issue Submission / Issue Reference Response
Number Number
these assessments be?
S53 1314 CSG drilling and extraction process: Supplementary The potential for hydraulic stimulation activities to result in

The activity of drilling and fraccing could in some instances allow
increased hydrological connectivity between gas and upper
aquifers and surface rivers (as suggested in the methane gas
pockets that bubble at the surface of the Condamine River in QLD,
and of various complaints from land holders that their bore water
reservoirs have been contaminated by methane gas due to CSG
activities in close proximity). How will Arrow energy ensure such an
incident will not occur in this area given the high frequency of
surrounding blasting practices in surrounding mines could
contribute to this phenomenon.

Groundwater
Assessment
(Appendix E) of
the SREIS

fracturing of formations above or below the target coal
seams are considered low, as described in the
Supplementary Groundwater Assessment (Appendix E,
Section 8) of the SREIS. The method of hydraulic
stimulation and the prevailing geological conditions in the
Bowen Basin Project area limits the fracture zone to the
stimulation impact zone.

There is anecdotal evidence that migration of gas to the
surface can be a naturally occurring process that has
occurred within the Surat Basin prior to the commencement
of coal seam gas production activities. It is identified
however, that coal seam gas extraction activities can cause
pressure reductions allowing gas desorption and migration
to the surface.

The cause of the presence of gas in the Condamine River
has not been determined. Based on the information
obtained by the LNG (liquefied natural gas) enforcement
unit (NRM, 2012b), the cause of bubbles in the Condamine
River was unlikely to be due to coal seam gas activities.

Origin Energy has advised NRM that the gas present may
be naturally-occurring coal seam methane rising through
the underlying geology in the area. Further investigations
into the cause of gas in the Condamine River are
continuing.

Part 1 of the summary technical report of the Condamine
River gas seep investigation (NRM, 2012b) also concluded
no apparent safety risk in the immediate area of the seeps,
and no apparent evidence of environmental harm that can
be attributed to the present gas seeps. The depth to the

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-111




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission Issue Submission / Issue Reference Response
Number Number

target coal seams in the Surat Basin and the Bowen Basin
are similar, both ranging from approximately 150 m to 800
m.

Arrow will extract coal seam gas water from the target coal
seams in the Blackwater Group to reduce reservoir
pressure in the coal seams to release gas. Gas flow is
proportional to the groundwater depression around a
production well, the gas content of the coal and the coal
permeability. Proximity of groundwater bores to production
wells will determine the extent to which the bore might be
exposed to the groundwater depression and therefore
exposed to the potential for fugitive gas flows. In addition,
the groundwater depression around a production well will
promote gas flow to the production well drawing it away
from the peripheries of the cone of depression.

Only wells within the Blackwater Group are potentially
exposed to this risk. This risk is managed through bore
integrity requirements, which are designed to limit the
potential for gas migration. Arrow has committed to
undertake periodic integrity checks to ensure well
construction (Commitment B285). Such a system will
include components addressing well construction,
assessment of the effectiveness of well completion, and
post construction monitoring and response to identified
issues of well integrity.

This risk is also managed through operation of the
production wells which aims to achieve only a sufficient
reduction in reservoir pressure to promote gas flow.
Blasting activities associated with coal mining will not
contribute to regional gas migration.

Blasting events will not contribute to regional
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depressurisation of the target coal seams. Blasting
operations in open cut mines are limited to time and place,
and any gas emissions from a blasting event will dissipate
into the atmosphere. Blasting operations in underground
mines could release gas emissions; however, these are
also isolated events that are strictly controlled for safety
reasons.

S53

1315

CSG drilling and extraction process:

What distance of separation threshold is in place to frack from
aquifers.

Hydrology and

Geomorphology
chapter (Section
9) of the SREIS

When conducting hydraulic stimulation, the target formation
is the coal seams within the Late Permian strata. The
targets are at depth and significantly disconnected from
surface processes as a result of layered heterogeneity
(Freeze and Cherry, 1979) and also due to the presence of
physical confining layers, such as the Triassic Rewan
Formation.

In coal seam gas developments, the target coal seams for
hydraulic stimulation in the Bowen Basin are of much lower
strength than surrounding competent formations such as
sandstone and shale that form the confining layers.
Because of the relative weakness of the coal, lower
pressures are required to generate fractures, and this
reduces risks of out of zone fracturing. This is supported by
the work conducted by Pinnacle (2013) and discussed in
the Hydrology and Geomorphology chapter (Section 9) of
the SREIS.

As required under the current Guideline on Application
Requirements for Petroleum Activities (EHP, 2013a), an
assessment of the location of other aquifers, including
shallow aquifers, will be carried out. Where present, these
are considered as part of the assessment and a review of
geological aspects including the vertical separation and
location of aquifers is made.
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S53 1316 CSG drilling and extraction process: Groundwater The frequency of hydraulic stimulation is dependent on the
How often will fraccing activities be required, what chemicals, and Geology site specific conditions, as described in the Project
volumes of chemicals are injected and what volumes are Technical Description Chapter (Section 3) of the SREIS. Arrow
recovered from a single well and how are they disposed of and Report assumes that up to 25% of all production wells installed as

managed.

(Appendix L) of
the EIS

Project
Description
chapter (Section
3) of the SREIS

part of the Bowen Gas Project will require hydraulic
stimulation. This percentage could be lower, depending on
geological conditions.

The Groundwater and Geology Technical Report (Appendix
L) of the EIS contained a hydraulic stimulation risk
assessment. Included in this document was a list of
chemicals used in hydraulic stimulation. This risk
assessment document also contained a mass balance of
the fluid mixture, indicating that in most cases, less than 6
megalitres (ML) of hydraulic stimulation fluids are required
in each well.

A significant volume of the hydraulic stimulation fluids are
returned to the surface as flow back material. The flow
back material will be managed in accordance with
legislative requirements and the Arrow Waste Management
Procedure (Commitment B384). The key aspect of Arrow’s
Waste Management Procedure that relate to the
management of hydraulic stimulation chemicals includes a
commitment (Commitment B398) to contain all waste
drilling fluids resulting from drilling activities in dams or
storage tanks lined as appropriate prior to re-use, recycling,
treatment or disposal. Waste will only be disposed of in
appropriate, approved disposal sites using approved
methods and contractors. Waste tracking records will be
maintained, in line with legal requirements (Commitment
B395).

The mass balance presented in the Groundwater and
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Geology Technical Report (Appendix L) of the EIS
concluded that the 18% to 32% of hydraulic stimulation
fluids remaining in the formation, or not accounted for in the
volume of flow back material, would be subject to other
sub-surface mass loss mechanisms including:

¢ Natural biodegradation.

e Enhanced biodegradation (through the use of acetic
acid or enzymes injected in to the well).

e Entrapment and sorption on the coal.

Following hydraulic stimulation, pumping is commenced in
the production well, causing depressurisation of the coal
seams. This captures the remaining hydraulic stimulation
fluids, preventing migration of chemicals away from the
zone of hydraulic stimulation. The risk assessment
concluded that the maximum travel distance of hydraulic
stimulation fluids within the target coal seams is within the
capture radius of the well during pumping.

The hydraulic simulation fluids are returned to the surface
as flow back material and will be managed in accordance
with legislative requirements and the Arrow Waste
Management Procedure (Commitment B384). The key
aspect of Arrow's Waste Management Procedure that
relate to the management of hydraulic stimulation
chemicals includes a commitment (Commitment B398) to
contain all waste drilling fluids resulting from drilling
activities in dams or storage tanks lined as appropriate
prior to re-use, recycling, treatment or disposal. Waste will
only be disposed of in appropriate, approved disposal sites
using approved methods and contractors. Waste tracking
records will be maintained, in line with legal requirements
(Commitment B395).
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Submission / Issue Reference Response
Number Number
S14 287 The introduction explains that the methodology for assessing potential | Surface Currently it is expected that all identified Project activities
impacts of the development of the proposed Project on surface water | Water will occur in the proximity of defined watercourses.
resources as being carried out in the context of environmental values, | chapter As the Project develops further, and potential locations for
as defined by the Environmental Protection (Water) Policy 2009. (Section 15) infrastructure are assessed on a site-specific basis, there
Section 15.2 does not include any reference to an assessment of and Surface may be a need to define surface water features that could
features within the project area being completed in the context of Water potentially be impacted by development. In this instance,
Water Act 2000. Technical clarification would be sought by submitting a request for
The definition of a watercourse is fundamental to the department’s Report watercourse determination to the Department of Natural
management of water resources under the Water Act 2000. Section 5 (Appendix N) | Resources and Mines (Water Services).
of the Water Act 2000 provides a definition of a watercourse and of the EIS
Section 3 of the Water Regulation 2002 provides further clarification to | Surface
identification of watercourses. Water
Requests for a watercourse determination (as defined under the Technical
Water Act 2000) should be made where: Report
1. the proponent considers activities to be outside the scope of the (Appendix F)
Guideline - Activities in a watercourse, lake or spring associated of the SREIS
with a resource activity or mining operations, or
2. to determine whether or not surface water features within the
project area are considered watercourses
Requests should be made to the nearest office of Department of
Natural Resources, Water Services.
S14 288 A watercourse determination for surface water features within the Surface Currently, it is expected that all identified Project activities
project area can be requested from the department and must be; Water will occur in the proximity of defined watercourses.
e lodged by an owner of the land, or chapter As the Project develops further, and potential locations for

e an acknowledged representative of the owner, or

(Section 15)

infrastructure are assessed on a site-specific basis, there
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Number Number
« if not made by the owner or owners representative, accompanied of the EIS may be a need to define surface water features that could
by the owners consent Surface potentially be impacted by development. In this instance,
And must be made; Water clarification would be sought by submitting a request for
. . Technical watercourse determination to the Department of Natural
e inwriting . .
) ] ) o Report Resources and Mines (Water Services).
* include the location and feature for which the determination is to (Appendix F)
be made; and of the SREIS
¢ state the reason for the watercourse determination
Watercourse determinations for activities within a watercourse lake or
spring would only be required where the activity is outside the scope
of the DNRM Guideline —
Activities in a watercourse, lake or spring associated with a resource
activity or mining operations (the Guideline).The Water Regulation
2002 permits activities including the destruction of native vegetation,
excavation and placement of fill in a watercourse, lake or spring to be
carried out without the need for a riverine protection permit provided
they are in accordance with the Guideline. The Guideline may be
used by the holder of an environmental authority under the
Environmental Protection Act 1994, the holder of a mineral
development licence or mining lease under the Mineral Resources Act
1989 and contractors, sub-contractors or other agents engaged by an
authority holder.
S14 289 The description of the requirements of the Water Resource (Fitzroy Surface Noted.
Basin) Plan 2011 (Fitzroy WRP) and Water Resource (Burdekin Water Any reference to overland flow in the SREIS incorporates
Basin) Plan 2007 (Burdekin WRP) includes the fO”OWing Wording: Chapter changes similar to those recommended. We recognise that
“These plans set requirements for the taking of or interfering with (Section 15) the reference to “overflow flow” in the EIS was a
overflow flow — therefore such activities need an operational works of the EIS typographic error, and should have been “overland flow”.
approval under Schedule 3, Table 4 of the Sustainable Planning Surface Arrow have checked that references to overland flow in
Regulation 2009". Water SREIS use correct spelling / terminology.
The term ‘overflow flow’ is not correct. The appropriate term in this chapter Wording has been revised for the SREIS to make the
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Number Number
case would be overland flow — defined as water flowing over land (Section 8); distinction between WRP areas and the requirements of
other than in a watercourse. This paragraph also does not Hydrology each for take and interference (diversion or impoundment)
differentiate between Water Resource Plan areas and the and of overland flows clearer.
requirements of each for the take of overland flow within those plan Geomorpholo
areas. The paragraph also does not differentiate between the gy chapter
interference and take of overland flow water. The interference of (Section 9);
overland flow is regulated under Section 20 (6A) of the Water Act Surface
2000. The take of overland flow water is regulated by the WRP Plan’s | water
relevant to the project area. Technical
Within the Burdekin WRP area the construction of works for taking Report
overland flow with a capacity less than 250 megalitres or through an (Appendix F);
environmental authority are able to be constructed provided that they Hydrology
are in accordance with the DNRM — “Code for self assessable and
development for taking overland flow water using limited capacity Geomorpholo
works” or “Code for self-assessable development for taking overland gy Technical
flow water to satisfy the requirements of an environmental authority or | Report
a development permit for carrying out an environmentally relevant (Appendix G)
activity”. Within the Fitzroy WRP area construction of overland flow of the SREIS

works with a capacity less than 50ML or through an environmental
authority are able to be constructed in accordance with the above self-
assessable codes.

Delete the struck-through text and insert underlined text:

“The Water Act 2000 (Water Act) provides a framework to deliver
sustainable water planning, allocation management and supply
processes to ensure the improved security of water resources. The
interference with overland flow and the take or interference with
surface water is requlated under the Water Act 2000. The Project is

located within the areas covered by the Water Resource (Fitzroy
Basin) Plan (2011) and the Water Resource (Burdekin Basin) Plan
(2007), which sit under the Water Act.-Fheseplans The Water

go further
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Resource (Fitzroy Basin) Plan (2011) area, works constructed of a

volume no greater than is required to satisfy an Environmental
Authority issued under the Environmental Protection Act 1994 can be
constructed in accordance with a DNRM — “Code for self-assessable
development for taking overland flow water to satisfy the requirements

of an environmental authority or a development permit for carrying out
an environmentally relevant activity”.

For other purposes in the Water Resource (Burdekin Basin) Plan
(2007) area overland flow works with a capacity of not more than
250ML can be constructed in accordance with the DNRM — ‘ Code for
self-assessable development for taking overland flow water using
limited capacity works”. Where the project is within the Water
Resource (Fitzroy Basin) Plan (2011) area overland flow works for
other purposes with a capacity of not more than 50ML can be
constructed in accordance with the “Code for self-assessable
development for taking overland flow water using limited capacity
works”. For other purposes overland flow works in excess of the
above capacities would be considered assessable works requiring
approval under Schedule 3, Table 4 of the Sustainable Planning
Reqgulation 2009.”

S14

290

Table 2.1 does not include authorisations such as a Water Licence or
Water Permit under the Water Act 2000 for aspects of the project that
involve the take or interference with water from surface water or
groundwater.

Add two additional rows to Table 2.1 to address authorisations
required under the Water Act 2000:

e Row 1, Column 1: Water Act 2000 Water Licence

* Row 1, Column 2: Department of Natural Resources and Mines
(DNRM)

Surface
Water
chapter
(Section 15)
of the EIS
Surface
Water
chapter
(Section 8);
Hydrology

The recommended changes regarding withdrawal of, and
interference with, surface water and groundwater have
been considered for the SREIS; however, it is noted that
any further detail regarding take or interference with
groundwater is included in the Groundwater Technical
Report (Appendix E) of the SREIS and is not appropriate

for inclusion in the Surface Water Technical Report

(Appendix F) of the SREIS.
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Number Number
e Row 1, Colum 3: A Water Licence may be required to: and
- Take or interfere with water from a watercourse; or Geomorpholo
- Take or interfere with artesian or sub-artesian water. ?geiﬂi?ﬁ]tegr)_
e Row 2, Column 1: Water Act 2000 Water Permit Surface ’
¢ Row 2, Column 2: Department of Natural Resources and Mines Water
(DNRM) Technical
e Row 2, Column 3: A Water Permit may be required for: Report
- the temporary take of surface water (Appendix F);
- the temporary take of groundwater gr)]/grology
Geomorpholo
gy Technical
Report
(Appendix G)
of the SREIS
S14 291 The last dot point of Management Measures includes that Surface Noted.
construction of watercourse crossings can be done in accordance with | Water Any reference to the Guideline “Activities in a watercourse,
the DERM Guideline — “Activities in a watercourse, lake or spring Technical lake or spring carried out by an entity” has been updated to
carried out by an entity". This Guideline ploes not apply as the Report “Guideline - activities in a watercourse, lake or spring
proponents of the Project are not an entity under the Water (Appendix N) | associated with a resource activity or mining operations” in
Regulation 2002. The “Guideline — Activities in a watercourse, lake or | of the EIS the SREIS. The latter guideline document was last updated
spring associated with a resource activity or mining operations” can Surface by NRM in July 2012, to include “activities associated with
be used by either the holder of an EA under the Environmental Water a resource activity” rather than the previous reference to
Protection Act 1994, the holder of an mineral development lease chapter “mining operations”.
under the Mineral Resources Act 1989, contractors, subcontractors or | (Section 8);
other agents engaged by an authority holder. Hydrology
The proponent to note that the information contained in the report by and
URS — Appendix N Surface Water Technical Report concerning Geomorpholo
DNRM Guidelines is incorrect. The dot point should instead refer to gy chapter
the “Guideline — Activities in a watercourse, lake or spring associated (Section 9);
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Issue
Number

Submission / Issue

Reference

Response

with a resource activity or mining operations

Surface
Water
Technical
Report
(Appendix F);
Hydrology
and
Geomorpholo
gy Technical
Report
(Appendix G)
of the SREIS

S23

409

Not meaningfully addressed in EIS:

The project as proposed does not provide any fundamental security
for the investment decision and avoids the intergenerational
sustainability risk assessment of the project in the locality on water
resources

Surface
Water
chapter
(Section 15)
and Surface
Water
Technical
Report
(Appendix N)
of the EIS
Surface
Water
Technical
Report
(Appendix F,
Sections 7 to
9) of the
SREIS

The impact assessment methodology and mitigation
strategy for the EIS were developed in consultation with
both the State and federal governments and met the Terms

of Reference for large scale resource development

Projects. These methods have been carried over to the
revised SREIS assessments (see the Surface Water
Technical Report (Appendix F, Section 9) and summarised
in the Surface Water chapter (Section 8) of the SREIS).

S23

438

In the event of prolonged flooding in the region, the EIS does not

Surface

Flood assessments over such a vast Project area are not

go further
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Submission Issue Submission / Issue Reference Response
Number Number
adequately address how Arrow Energy is going to manage the issue Water feasible.
of prolonged submersion of the floodplain and many of the gas well chapter The Hydrology and Geomorphology Technical Report
production sites. (Section 15) | (Appendix G) of the SREIS provides an assessment of the
of the EIS potential for flood inundation from 1% AEP events and
Hydrology overland flows of sub-catchments that have been
and tentatively identified as areas for two WTFs and holding
Geomorpholo | dams.
gy Technical | Options for managing identified risks are also outlined in
Report the Hydrology and Geomorphology Technical Report
(Appendix G) | (Appendix G) of the SREIS.
of the SREIS
S23 544 What is Arrow Energy strategy to proactively manage dispersive soils | Soils chapter | Soil impact assessment and ongoing management and
and salinity issues including resulting runoff into water supply (Section 12) mitigation strategies are outlined in the EIS; these are also
catchment areas? and Surface referred to in the revised SREIS impact assessment,
Water details of which are contained in the Surface Water
chapter Technical Report (Appendix F) of the SREIS.
(Section 15)
of the EIS
Surface
Water
Technical
Report
(Appendix F)
of the SREIS
S31 608 Gas transfer infrastructure: Land Use These concerns are noted and it is implicit in Arrow's
Further we raise concerns about the potential contamination of water | @nd Tenure | operations that all activities are undertaken safely. A range
reserves where the operations are not carried out safely and the chapter of mitigation measures applicable to managing potential
effects that this will have on overlapping tenure holders and their (Section 19) | impacts associated with gas transfer infrastructure were
of the EIS detailed in the Draft EM Plan (Appendix Z, Section 4.7.3

projects.

(Table 21; including (but not limited to) of the EIS
conditions such as location of infrastructure; design of any
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Issue
Number

Submission / Issue

Reference

Response

watercourse crossings; consideration of flood inundation
levels, and erosion and sediment management controls)).

S37

685

This table considers the risks and mitigation measures to surface
water. While mitigation measures have been proposed, there are no
details about what actions/ rehabilitation measures the proponent
would take if an impact is detected.

FBA submits that the proponent must describe actions/ rehabilitation

measures that would be undertaken if impacts to surface waters are
detected.

Surface
Water
chapter
(Section 15)
and draft
Environment
al
Management
Plan
(Appendix Z)
of the EIS
Surface
Water
chapter
(Section 8)
and Surface
Water
Technical
Report
(Appendix F)
of the SREIS

Actions to be undertaken if impacts to surface water are
detected will be outlined in monitoring and management
plans for the Project.

S37

686

The proponent states that the emergency release of water from dams
(including brine dams) may be required to avoid overtopping and
possible dam failure, and that "by controlling the timing and manner in
which release occurs, the downstream effects are likely to be minimal
due to the dilution effect attributable to the high flow rates in the
receiving waters during the wetter months."

FBA submits that the proponent provides the following additional

Aquatic
Ecology
chapter
(Section 16)
of the EIS

Surface
Water
Technical

An updated impact assessment of potential discharge and
relevant mitigation measures is included in the Surface
Water Technical Report (Appendix F) and Hydrology and
Geomorphology Technical Report (Appendix G) of the
SREIS.
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Submission

Issue

Submission / Issue Reference Response
Number Number

details: What water quality parameters and levels will be monitored? Report

How will cumulative impacts of multiple operations that release (Appendix F)

contaminated water (including CSG and coal mining operations) be and

assessed and environmental impacts avoided? How did the Hydrology

proponent determine that the "downstream effects are likely to be and

minimal"? Geomorpholo

FBA submits that the proponent provides a response to the questions | 9Y Technical

at left. Report
(Appendix G)
of the SREIS.

S38 701 Health: Surface A revised impact assessment for release of CSG water to
MCG does not support discharge of polluted saline water into Water the receiving environment is provided in the Surface Water
waterways because it is denser than fresh waters and sinks to the chapter Technical Report (Appendix F) of the SREIS.
bottom, adversely affecting aquatic life. (Section 15)

and Aquatic
Ecology
chapter
(Section 16)
of the EIS
Surface
Water
Technical
Report
(Appendix F)
of the SREIS

S38 702 Health: Aquatic Water column measurements are a well-established and
Water column measurements of water quality provide no information | Ecology commonly used indicator of potential impacts on aquatic
useful in assessing the ecological impacts of such waste discharges, | chapter ecology. Water quality objectives and trigger values (such

especially where they are repeated over time and wastes are not
biodegradable and are taken up the food chain where they can bio-
accumulate. Site specific studies in ecological impacts need to be

(Section 16)
and Surface
Water

as those outlined in the EPP (Water), 2009 and ANZECC
Guidelines for Fresh and Marine Water Quality, 2000 — see
the Surface Water Technical Report (Appendix N, Section
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Submission

Issue

Submission / Issue Reference Response
Number Number

done to measure impacts. Technical 7.1) of the EIS) have been developed in order to protect
Report environmental values such as aquatic ecosystems (Surface
(Appendix N) | Water Technical Report, Appendix N, Section 4) of the EIS.
of the EIS Where available, water quality objectives developed
Surface specifically for the Fitzroy Basin have been applied for this
Water Project. In the absence of region-specific water quality
Technical objectives, ANZECC 2000 water quality trigger values for
Report the protection of 95% of species were used.
(Appendix F)
of the SREIS

S53 1317 CSG drilling and extraction process: Surface A detailed desktop assessment of water quality condition

How extensive are the baseline studies in surrounding river systems Water on a sub-caichment basis has been completed within the

and landholder bores to provide accurate ambient water quality to Technical Project area using water quality data collected by nearby

reflect natural mineral qualities prior to CSG activity, and to show if Report operational Coallmlnes (see the Surface Water Technlcal

bubbling methane gas in rivers is a natural phenomenon as the CSG | (Appendix F) | Report (Appendix F) of the SREIS). The water quality
of the SREIS | assessments include consideration of water quality

industry and Qld government advocate.

relationships to stream flow using data from two NRM
stream gauges on Isaac River, at Goonyella and Deverill.
The Surface Water Technical Report (Appendix F) of the
SREIS also provides a desktop assessment of the baseline
surface water condition, geomorphic character and aquatic
ecology of two reaches of the Isaac River main channel
where two Water Treatment Facilities (WTFs) are
tentatively proposed to be located. It is expected that
further field assessment of these components will be
undertaken as part of the EA approval process.
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Submission

Issue

Number Number Submission / Issue Reference Response
S1 1 Regional services: CSG Water and | As outlined in Section 5.3.2 of the CSG Water and Salt
Confirmation and validation of the options for the disposal of CSG | Salt Management Strategy (Appendix D) of the SREIS, disposal
water and brine that have no beneficial use. Management of CSG water and brine / salt may be necessary when
The EIS should provide more information on how the various Strategy_ bengficial use options are not economically and technically
disposal methods and strategies for CSG water and brine should (App'endlx D, feasible, or in the case of reS|duaI. volumes (those volumes
be tested and evaluated as safe prior to the final approval for the Section 5.3.2) of | of CS.G.water that cannot b? feasibly m?”aged @hrough
Project's EIS. Strategies for the management of CSG water the SREIS beneficial use due tq operational, technical, environmental
should be ‘proven’ and based on sound science with the aim to or economic constramts). To ensure that Fhe most
ensuring that natural resources (e.g. land and water) are either as sustainable portf(_)llo O.f (.:SG water and brine/salt
good or in better condition than before CSG activities commenced. management options s |mplen_1ented, Arrow evaluates all
potential options in a systematic and transparent MCA
process (refer to the CSG Water and Salt Management
Strategy (Appendix D) of this SREIS for further detail). It
should be noted that Arrow has environmental authorities
for and experience with CSG water discharges. The
disposal of brine in licensed landfills is a well-established
disposal method that is managed in accordance with
hazardous waste procedures and guidelines issued by the
Queensland government.
S10 165 No reference is made to treating all associated water to a level fit CSG Water and | The SREIS contains an updated and revised version of the
for an identified purpose. Salt CSG Water and Salt Management Strategy (Appendix D).
Management As discussed in the updated Project Description, where
Describe the extent to which water will be treated for a range of Strategy. viable, wa@er trgated using reverse osmosis .teclhnology
identified water supply purposes. (Appendix D) of co.uplled with suitable pre-treatmgnt will pe distributed to
the SREIS existing/new users. As indicated in Section 5.3 of the CSG

Water and Salt Management Strategy (Appendix D) of the
SREIS, the management options apply to both treated and
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Submission

Issue

Submission / Issue Reference Response
Number Number
untreated CSG water and the water quality requirements of
this water will be determined by the end user and the
defined limits/conditions of the relevant approval.
S17 351 Queensland Public Health System (QPHS) notes the information CSG Water and | As outlined in the CSG Water and Salt Management

provided by the proponent on the potential impacts, management
and possible beneficial uses of associated water. QPHS also
notes that water for gas field worker camps, including potable
water, may be supplied from treated associated water. Whilst
information on the potential environmental impacts is provided in
the EIS, the potential human health impacts have not been
assessed.

Along with the potential impacts of salt, QPHS is concerned about
the potential human health impacts from other contaminants (e.g.
heavy metals (lead, cadmium)) in the associated water. Although
water treatment systems, such as reverse osmosis, may reduce
the concentration of contaminants, the direct and indirect human
health risk of exposure to contaminants has not been assessed.
Examples include the consumption of treated associated water by
workers and the potential for irrigated associated water to
contaminate soils used for food crops, bioaccumulate in food
crops and animals and impact on human health indirectly.

QPHS also notes the proponent's analysis of the beneficial use
options and the selection of potential short-term and long-term
management strategies (i.e. evaporation ponds and tree crop
irrigation respectively). However, QPHS is unable to comment as
the EIS does not provide adequate information on the potential
human health impacts of these strategies."

It is recommended that that the proponent assesses the potential
human health impacts of the beneficial uses of associated water
proposed for the project. The scope of the assessment should
include the potential for direct and indirect human exposure to

Salt
Management
Strategy
(Appendix D,
Section 5.3.1) of
the SREIS

Strategy (Appendix D, Section 5.3.1) of the SREIS, the
water quality specifications to enable supply of CSG water
for potable, irrigation or stock water uses will be prescribed
in the relevant regulatory approval.
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Submission / Issue Reference Response

Number Number

contaminants in treated and untreated associated water.

An appropriate methodology for undertaking this assessment is

the enHealth Council's publication "Environmental Health Risk

Assessment: Guidelines for assessing the human health risks from

environmental hazards™ available at

http://enhealth.nphp.qov.au/council/pubs/pdf/envhazards.pdf.

S23 489 Natural Resource and Stock Route Impacts: CSG Water and | As indicated in the CSG Water and Salt management
What processes will be in place to stop contamination from water | Salt Strategy (Appendix D, Section 4.4) and the Surface Water
treatment facilities or transfer stations? Management Technical Report (Appendix F) of the SREIS, risks from

Strategy CSG water contamination are mitigated by constructing
(Appendix D, and maintaining key water infrastructure (e.g. storage
Section 4.4) and | dams) in accordance with current standards and

the Surface guidelines.

Water Technical

Report

(Appendix F) of

the SREIS

S23 510 Natural Resource and Stock Route Impacts: CSG Water and | As outlined in the CSG Water and Salt Management
Are there going to be any measures in place to minimise Salt Strategy (Appendix D, Section 5.2.1) of the SREIS, CSG
environmental degradation from utilising 'saline coal seam water' Management water will meet relevant approvals before being used for
as a dust suppressant? Strategy construction and processing requirements.

(Appendix D) of
the SREIS
S23 549 How will Arrow Energy guarantee no downstream degradation due | CSG Water and | Site-specific assessments of the water quality at the

to water contamination from controlled discharges or urbanised
uses from the project?

Salt
Management
Strategy
(Appendix D) of
the SREIS

confirmed locations of potential CSG discharge points will
be considered as part of the EA application process.
Discharge of treated or untreated CSG water is considered
appropriate only where disposal to receiving waterways will
not significantly impact the environmental values of the
aquatic environment, in line with legislative requirements.
The discharge rates, timing, frequency and duration of

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-128




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission Issue Submission / Issue Reference Response
Number Number

CSG water releases that will be considered as part of the
EA process will address a number of variables including
stream flows, stream water quality and CSG water quality.
Under these circumstances, CSG water discharges would
have insignificant impacts on the receiving environment.
Monitoring frequencies for specific facilities, events and
environmental aspects of the Project will be established
and detailed further during the EA approval process.

S33 635 This plan is not in the EIS. Vale wishes to know where Arrow CSG Water and | The final discharge locations for any potential CSG water
intends to dispose of CSG water and salt, should it affect Vale Salt release have not yet been determined for the SREIS. CSG
owned land and tenure. Management water discharge locations will be confirmed during the EA
Will it be available for review? Strategy application process. However, preferred localities for

(Appendix D); potential discharges of CSG water have been considered
Surface Water as part of the Surface Water Technical report (Appendix F)
Technical and the Hydrology and Geomorphology Technical Report
Report (Appendix G) of the SREIS.

(Appendix F)

and Hydrology

and

Geomorphology

Technical

Report

(Appendix G) of

the SREIS

S37 679 This project will generate large quantities of 'CSG water'. The CSG Water and | The SREIS contains an updated and revised version of the
treatment of this water and/or disposal of by-products (e.g. brine) Salt CSG Water and Salt Management Strategy (Appendix D)
are expected to be a significant management responsibility for the | Management of the SREIS, outlining water disposal options and
proponent, and has the potential to cause serious environmental Strategy associated mitigation measures.

impacts if not managed correctly.

FBA submits that the proponent needs to provide full details about
the scale and management of the CSG water, including the

(Appendix D),
Surface Water
Technical

The options for management of both CSG water and brine
have been considered in accordance with EHP’s Coal
Seam Gas Water Management Policy (2012). Any disposal
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amount of water expected to be extracted and management Report of CSG water and brine will be regulated by relevant EA

options for that water (including amount of brine expected to be (Appendix F) conditions.

generated if evaporation is the only option employed). and Hydrology
and
Geomorphology
Technical
Report
(Appendix G)

S38 704 Health: CSG Water and | As indicated in the CSG Water and Salt Management
Three Olympic swimming pools = .003125 gigaliters per well of Salt Strategy (Appendix D), Surface Water Technical Report
groundwater per year x 7,000 wells = 21.875 Gigaliters for Arrow | Management (Appendix F) and Hydrology and Geomorphology
Energy’s Bowen project per year. That represents a substantial Strategy Technical Report (Appendix G) of the SREIS, all Project
increase in the amount of groundwater pumped and waste salt (Appendix D), activities will be undertaken in accordance with current
and other wastes that will have to be safely disposed of or re- Surface Water legislation and guidelines, and any CSG water released
cycled. How will it be managed? It cannot be landfilled. Technical into the receiving environment will be in compliance with

Report the relevant approvals.
(Appendix F)

and Hydrology

and

Geomorphology

Technical

Report

(Appendix G)

S38 707 Health: CSG Water and | Given the need for water for crop production and stock
CSG groundwater mining depletes a well quickly e.g. within a year | Salt drinking water is high in the dry environment of the Bowen
or two. A farmer would want a “beneficial water” Supp|y for much Management baSin, Arrow eXpECtS that the demand for CSG water will
longer than that to make the investment in an irrigation project. Strategy be high.

Has Arrow Energy made contracts to Supp|y this water to (Appendlx D, Arrow will continue to engage with stakeholders to gauge
demonstrate there is a demand for it? Section 4,5,4) of | demand and future potential water supply opportunities.
the SREIS

S40 747 In the same Arrow has been unable to provide within the EIS an Ocean outfall was presented as an option only in the EIS

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-130




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission Issue L
Submission / Issue Reference Response
Number Number

S41 791 environment impact assessment in support of an ocean outfall and had this been progressed further, additional and

S42 835 disposal. The EIS has not referenced and technical report to extensive assessment would have been conducted under a

s43 879 indigate that disposal of brine by an ocean outfall is gommercially separate approval process.

sa4 923 feasible. In the same Arrow .has not provided any evidence that Since publication of the EIS, ocean outfall is no longer
the potential environmental impacts of any ocean outfall would be being considered by Arrow as a disposal option for the

S45 967 deemed acceptable by the regulatory authority. Further the EIS Project.

S46 1011 does not indicate the possible route option's for an outfall.

S47 1055

S48 1099

S49 1143

S50 1187

S51 1231

S52 1275

S40 748 It is also relevant that Arrow's CSG Water and Salt Management Project The SREIS contains an updated Project Description

s41 792 strategy cannot with any specificity identify a facility approved by Description (Chapter 3), which confirms that the base case for brine

s42 836 the regulator within the Project area capable of accepting the chapter (Section | management for the Project consists of disposal to a RWF.
volume of salt to be produced by the Project to land fill or which is | 3) and CSG For the purpose of assessing the impact of this brine

S43 880 capable of ensuring containment to avoid leaching to surface or Water and Salt management option on the environment, transport to and

S44 924 groundwater. Management disposal of this waste salt concentrate at the RWF in

S45 968 Strategy Townsville has been assumed.

S46 1012 (Appendix D) of It should be noted that Arrow is looking to encourage other

s47 1056 the SREIS suitably licensed landfill sites to be developed locally in

S48 1100 response to the demand created by the CSG industry and

to be available to accept brine (as a salt concentrate)

S49 1144 produced in its operations and as such reduce vehicle

S50 1188 movements.

S51 1232

S52 1276

S40 749 [The Landholder] notes Arrow's EIS does not meet the ToR Project The SREIS contains an updated Project Description
requirements under reference or accordingly if it does neither Description (Chapter 3), which confirms that the base case for brine
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S41 793 requirement has been adequately or sufficiently described for a chapter (Section | management for the Project consists of disposal to a RWF.

S42 837 Project of the scale proposed by Arrow so as to have a 3) and CSG Brine produced as part of the CSG water treatment

s43 881 demonstrated Arrow has in place a brine system that can Water and Salt process will be piped to brine dams, located near each of

sa4 925 adequately treat or dispose of a significant waste stream in an Management the proposed WTFs. Crystallisation will take place via

environmentally acceptable manner. Strategy conventional solar evaporation. Once the brine has

S45 969 (Appendix D) of | evaporated to a solid product, it will be transported to the

S46 1013 the SREIS RWF.

sS47 1057 For the purpose of assessing the impact of this brine

S48 1101 management option on the environment, transport to and

s49 1145 disposal of this waste salt concentrate at the RWF in
Townsville has been assumed. It should be noted that

S50 1189 Arrow is looking to encourage other suitably licensed

S51 1233 landfill sites to be developed locally in response to the

S52 1277 demand created by the CSG industry and to be available to
accept brine (as a salt concentrate) produced in its
operations and as such reduce vehicle movements.

S40 750 It is apparent from the EIS documentation that Arrow has not Project The SREIS contains an updated Project Description

S41 794 completed sufficient investigations to conclude whether it has the Description (Chapter 3), which confirms that the base case for brine

s42 838 capacity to cater for all estimated brine production over the Project | chapter (Section | management for the Project consists of disposal to a RWF.

s43 882 life of 40 years. 3) and CSG Brine produced as part of the CSG water treatment

Water and Salt process will be piped to brine dams, located near each of

S44 926 Management the proposed WTFs. Crystallisation will take place via

S45 970 Strategy conventional solar evaporation. Once the brine has

S46 1014 (Appendix D) of | evaporated to a solid product, it will be transported to the

s47 1058 the SREIS RWF.

S48 1102 For the purpose of assessing the impact of this brine
management option on the environment, transport to and

S49 1146 disposal of this waste salt concentrate at the RWF in

S50 1190 Townsville has been assumed.

S51 1234 It should be noted that Arrow is looking to encourage other

S52 1278 suitably licensed landfill sites to be developed locally in

response to the demand created by the CSG industry and
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to be available to accept brine (as a salt concentrate)
produced in its operations and as such reduce vehicle
movements.

S40 751 It is apparent from the EIS documentation that Arrow is proposing | CSG Water and | Noted. Arrow has evaluated the options available for

s41 795 to adopt the lowest hierarchy of brine management for an Salt management of brine in accordance with the EHP’s 2012

S42 839 unspecified period of time, that being the use of lined containment | Management Coal Seam Gas Water Management Policy. The selection

ponds, and then following the requisite period for the brine to Strategy process for beneficial use or disposal management options

S43 883 crystallise and dispose of the crystallised salt residue to landfill. (Appendix D, involved consideration of multiple criteria such as

S44 927 Section 5.3.3) of | economic, schedule, operability, size of demand, reliability,

S45 971 the SREIS social impact and environmental impact/ compliance. The

S46 1015 analysis determined that the base case brine management

s47 1059 option for the Project was disposal to a RWF. Brine _

S48 1103 produced as part of the CSG water treatment process will
be piped to brine dams, located near each of the proposed

S49 1147 WTFs. Crystallisation will take place via conventional solar

S50 1191 evaporation. Once the brine has evaporated to a solid

S51 1235 product, it will be transported to the RWF.

S52 1279 For the purpose of assessing the impact of this brine
management option on the environment, transport to and
disposal of this waste salt concentrate at the RWF in
Townsville has been assumed. It should be noted that
Arrow is looking to encourage other suitably licensed
landfill sites to be developed locally in response to the
demand created by the CSG industry and to be available to
accept brine (as a salt concentrate) produced in its
operations and as such reduce vehicle movements.

S40 752 CSG Water Management: Project It is expected that phase 1 of the Project will only utilise

S41 796 The EIS is generally silent as to extent of fraccing and the Description multi-branch lateral (MBL) wells, with hydraulically

S42 840 management of this activity as a whole. chapter (Section | stimulated wells not expected to be required until phase 2,

3) and CSG if required at all.
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S43 884 Water and Salt
S44 928 Management
S45 972 S/ira‘egﬁ, o) of
(bppencix) o
S47 1060
S48 1104
S49 1148
S50 1192
S51 1236
S52 1280
S40 753 CSG Water Management: CSG Water and | As indicated in the revised CSG Water and Salt
s41 797 As pastoral areas (cattle grazing) covers 90.2 per cent of the Salt Management Strategy (Appendix D, Section 4.4.1) of the
S42 841 project area (approximately 722,306 ha) the potential for chemical | Management SREIS, all water and brine storage dams will be hazard
s43 885 contamination risk is of concern and understated in the EIS. Strategy categorised and constructed, operated and
(Appendix D, decommissioned in accordance with EHP (2013a)
S44 929 Section 4.4.1) of | Guideline Manual for Assessing Consequence Categories
S45 973 the SREIS and Hydraulic Performance of Structures and the relevant
S46 1017 EA.
S47 1061
S48 1105
S49 1149
S50 1193
S51 1237
S52 1281
S40 754 CSG Water Management: CSG Water and | As indicated in the revised CSG Water and Salt
S41 798 The EIS under reference does not address the management or Salt Management Strategy (Appendix D, Section 4.4.1) of the
S42 842 the impacts of on land management in terms of CSG water Management SREIS, all water and brine Storage dams will be hazard
containment in the context of risk to cattle certification which is Strategy categorised and constructed, operated and
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Submission Issue Submission / Issue Reference Response
Number Number

S43 886 surprising given 90.2% of the project are consists of cattle grazing. | (Appendix D, decommissioned in accordance with EHP (2013a)

S44 930 Section 4.4.1) of | Guideline Manual for Assessing Consequence Categories

s45 974 the SREIS and Hydraulic Performance of Structures and the relevant

S46 1018 EA.

S47 1062

S48 1106

S49 1150

S50 1194

S51 1238

S52 1282

S40 755 CSG Water Management: Hydrology and The Hydrology and Geomorphology Technical Report

S41 799 Arrow has not addressed within the EIS or within its CSG Water Geomorphology | (Appendix G) of the SREIS includes flood modelling for a 1

S42 843 Management Plan, the magnitude of any afflux, and its impacts on | Technical iq a 100 year event for areas being considered as potenFiaI

s43 887 land contamination and cattle and the flood plain assets relevant | Report sites for CGPFs and WTFs, including CSG water and brine
to landholders which is of particular over sight and concern given | (Appendix G) of | dams. The results indicate that large areas of the sites

Sa4 931 90.2% of the land tenure in the Project is classified as grazing. On | the SREIS being considered remain flood free during such a rain

S45 975 this baSiS, [the |andho|der] requires further Subsequent mode”ing event. Further mOdelling will be undertaken at the detailed

S46 1019 so that a design solution can be developed that will avoid design stage to ascertain the flood risks for confirmed

s47 1063 significant exacerbation of afflux or flooding event. infrastructure locations.

348 1107 All dams are designed, built, operated and

S49 1151 decommissioned according to EHP (2013a) Guideline

Manual for Assessing Consequence Categories and

S50 1195 Hydraulic Performance of Structures and the relevant EA.

S51 1239

S52 1283

S40 756 CSG Water Management: Surface Water Likely potential impacts are outlined in the EIS and the

S41 800 The Project will impact on a number of cattle (and grain producing) | chapter (Section | SREIS and the mitigation measures for impacts are

S42 844 businesses including [the landholder]. 8), Hydrology detailed and committed to by Arrow.

and
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Number Number
S43 888 Geomorphology
S44 932 chapter (Section
s45 976 ?:) andlthe
ommitments
S46 1020 Update
S47 1064 (Appendix O) of
S48 1108 the SREIS
S49 1152
S50 1196
S51 1240
S52 1284
S40 757 CSG Water Management: Hydrology and The Hydrology and Geomorphology Technical Report
S41 801 Landholders each of whom presently have to deal with a range of | Geomorphology | (Appendix G) of the SREIS includes flood modelling for a 1
S42 845 natural flood events which are only going to be further Technical ir) a 100 year event for areas being considered as potenFiaI
s43 889 exasperated by poorly managed development options, including Report sites for CGPFs and WTFs, including CSG water and brine
multiple CSG water storages in close proximity to each other (and | (Appendix G) of | dams. The results indicate that large areas of the sites
S44 933 further exasperated by the cumulative impost of other coal the SREIS being COI’lSidered I’emain f|OOd fl’ee during SUCh a rain
S45 977 mines/infrastructure development in the area). event. Further modelling will be undertaken at the detailed
S46 1021 design stage to ascertain the flood risks for confirmed
s47 1065 infrastructure locations. All dams are designed, built,
S48 1109 op_erat_ed and decommissioned according_t_o EHP
guidelines and relevant approvals. In addition, CSG water
S49 1153 discharges will only take place in accordance with relevant
S50 1197 approvals.
S51 1241
S52 1285
S40 758 CSG Water Management: Hydrology and The Hydrology and Geomorphology Technical Report
S41 802 As evidenced by cumulative risk ranking provided by Arrow, the Geomorphology | (Appendix G) of the SREIS includes flood modelling for a 1
S42 846 significance of flooding is severely underestimated by reference to | Technical in a 100 year event for areas being considered as potential
the Project Hazard and Risk Assessment as flooding not ranked Report sites for CGPFs and WTFs, including CSG water and brine
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S43 890 even high. (Appendix G) of | dams. The results indicate that large areas of the sites

S44 934 the SREIS being considered remain flood free during such a rain

s45 978 event. Further modelling will be undertaken at the detailed

S46 1022 ple5|gn stage to asgertam the flood risks fpr conflrmed

infrastructure locations. All dams are designed, built,

S47 1066 operated and decommissioned according to current EHP

S48 1110 guidelines and relevant approvals.

S49 1154

S50 1198

S51 1242

S52 1286

S53 1309 I am concerned the industry is not adequately regulated when it CSG Water and | Arrow has prepared a CSG Water and Salt Management
comes to mitigating the associated risks of CSG activities from the | Salt Strategy (Appendix D) of the SREIS to address CSG water
drilling and extraction process through to CSG product water Management management and the Project will be conditioned by
management specifically medium and long term accumulative Strategy relevant federal and state legislation to minimise potential
impacts of potentially 4000 wells across a large land mass (Appendix D) of | environmental impacts. All other activities related to drilling
encompassing the Fitzroy River Basin. the SREIS and gas extraction will be undertaken in accordance with

relevant guidelines and approvals.

S53 1310 The Fitzroy River Basin is an already fragile and stressed river Surface Water As outlined in the Surface Water Technical Report
system as a consequence of surrounding mine water discharges Technical (Appendix F, Section 8) of the SREIS, discharges of CSG
and historical activities, additional activities such as the Bowen Report water will be undertaken in accordance with relevant
Gas Project proposal add further stress and risk of pollution to (Appendix F, approvals.
land and rivers and consequently the drinking and water supplies Section 8) of the
for farming, livestock and human consumption. SREIS

S53 1318 CSG produce water management: CSG Water and | As outlined in the CSG Water and Salt Management
What volume dams are required for CSG produce water on a Salt Strategy (Appendix D, Section 4.2) of the SREIS, water
single tenure, how many are required at any one time, what ratio Management production profiles and assumptions for well counts are
of chemicals are they likely to contain. Strategy obtained from reservoir engineering based on current and

(Appendix D, proposed field development plans. Dynamic reservoir

Section 4.2) of

modelling and the development of low, mid and high case
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Issue
Number

Submission / Issue

Reference

Response

the SREIS

production scenarios for both gas and water are developed
from this information.

The resulting water balance models and the water
forecasting process are maintained by the Arrow Water
Operations Team and used for short, medium and long
term planning of water management and supply
infrastructure, including water supply and end use. The
model simulates expected dam storage capacity based on
forecast production rates, climatic data and anticipated
water usage rates. The following items are incorporated
into the model:

e [Forecast water production;
e Dam storage capacity, surface area and current levels;

e Rainfall and evaporation based on dam surface area
and local historical meteorologic conditions;

e Evaporation factors comprised of surface area and
salinity factors;

e Beneficial use off-takes and disposal; and

e Treatment capacity, including allowances for plant
availability and recovery.

S53

1319

CSG produce water management:

Can the chemicals contained in the CSG produce water
evaporate, and will this pose a health risk to CSG employees,
landholders, nearby communities or animals and livestock.

CSG water contains dissolved salts and metals which
cannot evaporate and therefore do not pose a health risk to
humans or animals. Other volatile organic chemicals that
may be present in raw CSG water are present in trace
guantities and are greatly diluted when vaporised; therefore
they do not pose a health risk to humans, animals or the
environment.

S53

1321

CSG produce water management:
What are the threshold volume metrics of CSG produce water

Surface Water
Technical

As outlined in the Surface Water Technical Report
(Appendix F, Section 8) of the SREIS, discharges of CSG
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Submission

Issue

Submission / Issue Reference Response
Number Number
when it is discharged into a watercourse treated or untreated. Is Report water will be undertaken in accordance with relevant
this an application based event or will the proponent self regulate (Appendix F, approvals. This process is legislated by the EA and Water
guantities and contaminant ratios. Is this peer reviewed. Section 8) of the | Supply (Safety & Reliability) Act.
SREIS
S53 1322 CSG produce water management: Surface Water The Surface Water Technical Report (Appendix F) and
The proponent identifies certain aspects of CSG activities have Technical Hydrology and Geomorphology Technical Report
high risk of irreversible significant environmental damage, please | Report (Appendix G) of the SREIS have assessed in detail the
detail these aspects and impacts. Are these impacts peer (Appendix F) baseline condition of potential receiving environments to
reviewed. and Hydrology CSG water discharges, and the likely impacts that these
and discharges may have to the environment. Further site
Geomorphology | specific assessments of CSG water discharges will be
Technical undertaken during the EA application stage when localities
Report for discharges are confirmed. The studies have shown that
(Appendix G) of | CSG water discharges can be effectively managed so as to
the SREIS cause no significant impact to the receiving environment.
S53 1324 CSG produce water management: CSG Water and | Dust suppression will be undertaken in accordance with
Using CSG produce water as a dust suppressant is not an industry | Salt relevant approvals, including management of MNES
best practice as potential exists for unregulated run off into water Management
course. Strategy
(Appendix D,
Section 5.2.1) of
the SREIS
Submission Issue L
Submission / Issue Reference Response
Number Number
S17 354 The proponent has not indicated how potable water for the gas Waste Arrow intends to be independent of the public water
fields, construction camps will be supplied. Information has not Management infrastructure for construction purposes to the maximum
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Submission

Issue

Submission / Issue Reference Response
Number Number
been provided on the detail of the water treatment and chapter (Section | practicable extent.
management systems and the regulatory requirements relevantto | 16) and Surface | Construction water is required for a number of uses, e.g.
this proposal. Water chapter dust suppression. Water is to be piped overland in lieu of
The proponent needs to determine whether they will be regarded | (Section 8) of trucking wherever practical to reduce vehicular traffic.
as a drinking water service provider as regulated by the Water the SREIS Water supply will be from the following sources:
Supply (Safety and Re[iability) A(.:t 2.008 and the Rublic Hgalth Act e Facilities owned by Arrow (both existing and future);
2005. If the proponent is not a drinking water service provider, i .
then the proponent needs to develop a management system that ¢ Both untreated and treated water will be considered
will be used to ensure that all potable water consumed on site and assessed for their suitability beforehand;
complies with the Australian Drinking Water Guideline 2004 e Exploration and / or appraisal dams;
(ADWG). This should include how potable water will be sourced, e Watercourses, bores and farm dams, where approvals
transported, stored, reticulated and the water quality monitored. are in place to extract; and
Identlfl_catlon of also hqw p_otable water will be protected from «  Potable water will be trucked to site where required.
potential cross contamination from other water sources and waste o ) . )
streams on site needs to be highlighted. Dr|nl_<|n_g water used on the project area W|II_ be_ of quality
. that is in accordance with the Australian Drinking Water
The proponent should consult with the Department of Energy and Guideline 2004
Water Supply to make this determination. '
S18 360 The supply of drinking water on site should be carried out in Waste Drinking water supply will be in accordance with the

accordance with the requirements of the Australian Drinking Water | Management Australian Drinking Water Guideline 2004 or other relevant
Guideline 2004. chapter (Section | current guidelines.

16) and Surface

Water chapter

(Section 8) of

the SREIS

S18 361 For the safe use of recycled water, Queensland Health Waste Recycled water activities will comply with the Water Supply

recommends that any recycled water activities comply with the Management (Safety & Reliability) Act and the Australian Guidelines for

Australian Guidelines for Water Recycling: Managing Health and
Environmental Risks (2006) (Phase 1) and (Phase 2).

chapter (Section
16) and Surface
Water chapter
(Section 8) of
the SREIS

Water Recycling.
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Submission Issue Submission / Issue Reference Response
Number Number
S18 362 Waste water from the project should not pollute any ground water | CSG Water and | The revised CSG Water and Salt Management Strategy
or local streams, which are used for drinking, agricultural, pastoral | Salt (Appendix O), Surface Water Technical Report (Appendix
or recreational purposes. Management F) and Hydrology and Geomorphology (Appendix G) of the
Strategy SREIS outline a number of management and mitigation
(Appendix D), measures to minimise the potential to pollute any
Surface Water groundwater or surface water body. These measures are in
Technical line with current Australian legislation, guidelines and
Report standards.
(Appendix F) Any discharges of waste water will be subject to relevant
and Hydrology | approvals.
and
Geomorphology
(Appendix G) of
the SREIS
S18 363 Waste water from the project should not be diverted to or pollute CSG Water and | The revised CSG Water and Salt Management Strategy
any ground water or creeks, streams or rivers, which are used for Salt (Appendix O), Surface Water Technical Report (Appendix
drinking, agricultural, pastoral or recreational purposes. Management F) and Hydrology and Geomorphology (Appendix G) of the
Strategy SREIS outline a number of management and mitigation
(Appendix D), measures to minimise the potential to pollute any
Surface Water groundwater or surface water body. These measures are in
Technical line with current Australian legislation, guidelines and
Report standards.
(Appendix F) Any discharges of waste water will be subject to relevant
and Hydrology | approvals.
and
Geomorphology
(Appendix G) of
the SREIS
S18 364 The disposal of liquid wastes or contouring of the ground should Commitments A mosquito management plan would be developed if they
not allow ponding of liquids which are likely to provide a breeding Update become a nuisance on site.

site for mosquitoes.

(Appendix O) of
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Submission Issue L
Submission / Issue Reference Response
Number Number
A mosquito management plan may be desirable should a the SREIS
nuisance exist on site.
S18 365 The disposal of waste water should be via the sewerage system or | Waste Options for disposal will be in accordance with relevant
in conformity to the South Australian Reclaimed Water Guidelines | Management legislation and guidelines.
(Treated Effluent). chapter (Section
16) of the
SREIS
S23 440 The EIS assessment must seriously assess the process of CSG Water and | Arrow intends to be independent of the public water
securing and allocating significant additional water resources to Salt infrastructure for construction purposes to the maximum
the operational locality of the project in a manner that does not Management practicable extent.
compromise the existing rural industry uses and climate variability | Strategy Construction water is required for a number of uses, e.g.
across the landscape. (Appendix D) of | dust suppression.
the SREIS Water is to be piped overland in lieu of trucking wherever
practical to reduce vehicular traffic.
Water supply will be from the following sources:
* Facilities owned by Arrow (both existing and future).
Both untreated and treated water will be considered
and assessed for their suitability beforehand,;
o Exploration and / or appraisal dams;
e Watercourses, bores and farm dams, where approvals
are in place to extract; and
* Potable water will be trucked to site where required.
Drinking water used on the Project area will be of quality
that is in accordance with the Australian Drinking Water
Guideline 2004.
S23 467 Socio-economic and cumulative: CSG Water and | Arrow intends to be independent of the public water

How will it be determined what water source will be used and will
this be assessed with advice from local government?

Salt
Management
Strategy

infrastructure for construction purposes to the maximum
practicable extent.

Construction water is required for a number of uses, e.g.
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Number

Issue
Number

Submission / Issue

Reference

Response

(Appendix D) of
the SREIS

dust suppression. Water is to be piped overland in lieu of
trucking wherever practical to reduce vehicular traffic.

Water supply will be from the following sources:

o Facilities owned by Arrow (both existing and future).
Both untreated and treated water will be considered
and assessed for their suitability beforehand;

o Exploration and / or appraisal dams;

e Watercourses, bores and farm dams, where approvals
are in place to extract; and
o Potable water will be trucked to site where required.

Drinking water used on the project area will be of quality
that is in accordance with the Australian Drinking Water
Guideline 2004.

S23

524

What is Arrow Energy strategy to manage water supply (including
bores, springs, aquifers, dams) within the region in the event of a

1-100 year drought OR water contamination scenario over the
longer term.

CSG Water and
Salt
Management
Strategy
(Appendix D) of
the SREIS

Arrow intends to be independent of the public water
infrastructure for construction purposes to the maximum
practicable extent.

Construction water is required for a number of uses, e.g.
dust suppression.

Water is to be piped overland in lieu of trucking wherever
practical to reduce vehicular traffic.

Water supply will be from the following sources:

* Facilities owned by Arrow (both existing and future).
Both untreated and treated water will be considered
and assessed for their suitability beforehand,;

o Exploration and / or appraisal dams;

e Watercourses, bores and farm dams, where approvals
are in place to extract; and

o Potable water will be trucked to site where required.
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Submission / Issue Reference Response
Number Number
Drinking water used on the project area will be of quality
that is in accordance with the Australian Drinking Water
Guideline 2004.
S23 534 Where is the water source for tracking processes identified and CSG Water and | Arrow intends to be independent of the public water
how will it be monitored for sustainability? Salt infrastructure for construction purposes to the maximum
Management practicable extent.
Strategy Construction water is required for a number of uses, e.g.
(Appendix D) dust suppression. Water is to be piped overland in lieu of
and Surface _ trucking wherever practical to reduce vehicular traffic.
\F/{Veat((e)rrtTechnlcal Water supply will be from the following sources:
(Apppendix Fyof |° Facilities owned by Arrow (both existing and future).
the SREIS Both untreated and treated water will be considered
and assessed for their suitability beforehand,;
o Exploration and / or appraisal dams;
e Watercourses, bores and farm dams, where approvals
are in place to extract; and
o Potable water will be trucked to site where required.
Drinking water used on the project area will be of quality
that is in accordance with the Australian Drinking Water
Guideline 2004.
S23 546 How will Arrow Energy supply potable water and sewerage Waste The revised CSG Water and Salt Management Strategy
services including disposal of waste to temporary transient Management (Appendix D) presented in the SREIS describes the

accommodation including during flood and drought periods?

chapter (Section
16.4) and CSG
Water and Salt
Management
Strategy
(Appendix D) of
the SREIS

regulatory framework under which Arrow must operate to
supply drinking water. As indicated in the Waste
Management chapter (Section 16.4) of the SREIS, sewage
will be collected and transported offsite to a municipal
treatment facility or treated onsite.
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Submission Issue Submission / Issue Reference Response
Number Number
S23 563 How will Arrow Energy supply potable water and sewerage Surface Water Prior to the siting and construction of Project facilities,
services including disposal of waste to temporary camps during Technical including accommodation facilities, flood modelling will be
flooding? Report undertaken at the detailed design phase to ensure that the
(Appendix F) of | likelihood of flooding is extremely small.
the SREIS
S32 611 As a water service provider, SunWater understands the regulatory | Surface Water Arrow is in agreement.
framework surrounding impacts on water quality and quantity to be | Technical
well developed. SunWater expects that through the proper Report
application of the provisions of the Water Act 2000 (QId), the (Appendix F) of
Environmental Protection Act 1994 (Old), delegated legislation, the SREIS
policy and water quality guidelines, that reliability of water
supplies, applicable environmental values and water quality
should be protected.
S32 614 SunWater would like to highlight our concerns regarding the future Potential impacts to the SunWater network, are not

ability to deliver water through our pipeline network have not been
adequately addressed and potential mitigation measures have not
been outlined in the EIS

anticipated as a result of the Project, however ongoing
liaison with SunWater as a stakeholder will be conducted.
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S1 7 Forestry and fisheries: Project All construction within waterways will be undertaken in
This section describes the use of existing and new access tracks and | Description | accordance with the relevant legislative requirements,
roads for all Project-related vehicle movements. Bridges are chapter guidelines and recommendations.
preferred for major crossings, and culvert crossings are (Section 3) of

the SREIS

recommended for other minor crossings. Note: The construction of
new, or the upgrading of existing stream crossings may impact
fisheries resources. (FQ)

The EIS should confirm the presence and location of waterways
across the Project Area by using the GIS layer Queensland
Waterways for Waterway Barrier Works
http://dds.information.qld.gov.au/DDS/

Appendix IlI of the Fish Habitat Management Operational Policy
Waterway Barrier Works Development Approvals May 2012
FHMOPO008
http://www.daff.qld.gov.au/documents/Fisheries_Habitats/FHMOP008
-May-2012-V2.pdf, provides examples of structures that are not
considered to be waterway barriers. The Project should consider
bridge designs in terms of this definition so as to avoid the necessity
to seek a Development Approval for these works.

The design of culvert or bed-level crossings should be undertaken in
accordance with s9.1.3 of Fish Habitat Management Operational
Policy Waterway Barrier Works Development Approvals May 2012
FHMOPOO08. In many instances, culvert and bed-level crossings can
be constructed in accordance with Self Assessable Codes:

«  WWBWO01: Minor waterway barrier works, Part 3: Culvert
crossings, January 2013
http://www.daff.qld.gov.au/documents/Fisheries_Habitats/culvert-
code-jan-2013-final.pdf

go further
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Number Number
«  WWBWO1: Minor waterway barrier works, Part 4: Bed-level
crossings, January 2013
http://www.daff.qld.gov.au/documents/Fisheries_Habitats/bed-
level-code-jan-2013-final.pdf
Note: The Project is encouraged to consider its culvert and bed-level
crossing designs in terms of the Self Assessable Codes, so as to
avoid the necessity to seek approval for these works."

S1 8 Fisheries Queensland: Surface All works within riparian areas and waterways will be
The consideration of the potential impacts to fisheries resources from | Water undertaken in accordance with all relevant legislation and
the design and construction of waterway crossings, diversions, chapter guidelines.
culverts, or other waterway barrier works, disturbance to marine (Section 8)
plants or works within a declared Fish Habitat Area. Note that and Aquatic
waterway barriers have the capacity to impact upon fish movement Ecology
and waterway habitats with ramifications to the fisheries resources of | chapter
the region. (Section 10)

of the SREIS

The Project should commit that:

e any waterway diversions, culvert or bed level crossings, rock
armouring, or all and any other works within a waterway as
defined under the Fisheries Act 1994 for both permanent and
temporary works, or works resulting in the disturbance of marine
plants or within a declared Fish Habitat Area, adequately provide
for fish passage, and provide equal or enhanced habitat values
and habitat complexity; and

« will not, either directly or indirectly, increase water velocities within
waterways to a level that would prevent fish movement through
the Project site or associated infrastructure.

The Project should obtain development approval for operational
works that is the building or raising of waterway barrier works,
disturbance of marine plants or works within a declared Fish Habitat
Area under the Fisheries Act 1994 including any and all waterway

go further
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diversions, culvert or bed level crossings, rock armouring, or all and
any other works within a waterway as defined under the Fisheries Act
1994 for both permanent and temporary works, or works resulting in
the disturbance of marine plants or within a declared Fish Habitat
Area for both permanent and temporary works, unless those works
can be undertaken under a relevant Self-Assessable Code.

S1 9 Fisheries Queensland: Surface All works within riparian areas and waterways will be
Linking mitigation measures for the design considerations of fish Water undertaken in accordance with all relevant legislation and
passages to the relevant DAFF operational policy. chapt_er guidelines.

The mitigation measures listed under the heading ‘Alteration of Flows (Szcg\on 8?
and Flow Paths’ in this table should include details outlining the En | quatic
design consideration for fish passage, with respect to Fish Habitat ;0 ogy
Management Operational Policy Waterway Barrier Works ¢ apt.er
Development Approvals May 2012 FHMOPO008 and the Self g??ﬁgosanlg)s

Assessable Codes as provided in the comments concerning s4.3.8 as
outlined above.
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Number Number P

S1 6 Forestry and fisheries: Project It is not anticipated that commercially viable quantities of
DAFF notes that construction will require the clearing of remnant and | Description | timber will be removed sufficient to be considered a
regrowth vegetation on freehold land. The EIS provides no chapter resource to be investigated. Any clearance of timber will be
information on whether commercial quantities of privately-owned (Section 3) of | incremental over the life of the Project and in relatively
forest products will be interfered with, and if so, how the Project will | the SREIS small amounts. The incremental Project development
facilitate a timber salvage operation before any Project related work sequence planned over the life the Project is outlined in the
commences. (DF) Project Description chapter (Section 3) of the SREIS.
The Project should identify if commercial quantities of privately-
owned (freehold land) forest products (i.e. log, pole, fencing timbers,
etc.) will be interfered with (i.e. cleared, destroyed, etc.) and if so how
the Project will facilitate a timber salvage operation for the local
timber industry before any Project work commences.

S1 10 Fisheries Queensland: Terrestrial The Draft Environmental Management Plan (EM Plan)
Possible application of the Plant Protection Act 1989 Ecology (Appendix Z) of the EIS commits to developing a site

; i ; ; : hapter specific weed management plan and pest management
There is the possibility that machinery contaminated with plant pests ¢ ) 8 ) v
(e.g. insects) or disease (e.g. fungi) could move to, or from, sensitive (Section 17) plan (PMP) in accordance with all relevant legislation and
of the EIS guidelines and recommended procedures. This will include

zones. General biosecurity awareness of plant risks amongst the
Project’s workforce can reduce the risk of introducing pests of
concern into Project area and subsequently, the region.

This section should ensure that the EIS details the compliance
strategy for the requirements of the Plant Protection Act 1989 and
associated regulations.

inspection of vehicles, and training and awareness
programs for staff targeting all relevant personnel that will
support the effective delivery of pest management
activities.

The PMP will be developed to mitigate and manage the
potential spread of pest flora and fauna species [B152]. As
an example, where washdown facilities are constructed
they will be designed to ensure that runoff is contained on
site and does not transfer weed seeds, spores or infected
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Number Number
soils to adjacent areas [B172].

S1 11 Biosecurity Queensland: Terrestrial Arrow is dedicated to the adoption of integrated
Herbicides such as flupropanate used to control invasive grasses like | Ecology management practices which incorporate a combination of
tussock, Parramatta, Giant rats tail, Chilean needle and African chapter land and habitat rehabilitation, pasture improvement,
lovegrass, have long withholding periods and obligations to move (Section 17) herbicide use and grazing management to minimise habitat
livestock to clean feed prior to slaughter. of the EIS degradation. Arrow has committed to working closely with
The Project should consult with adjacent and regional landholders on the Iandholder_to elnsure tk:jat agreed management
uses of herbicides to ensure that appropriate risk management measures are implemented.
actions can be implemented.

s1 14 Biosecurity Queensland: Groundwater | The Draft Environmental Management Plan (Appendix Z)
The last comment under the heading ‘Impacts to agricultural land chapter of the EIS commits to developing a site specific weed

uses’ provides a summary of measures to avoid, mitigate and
manage the spread of weeds. These measures do not include
inspection of vehicles or training of staff in weed hygiene.

This section should include the inspection of vehicles and equipment
following clean down and training of staff in weed hygiene in the
summary of avoidance, mitigation and management measures.

(Section 14)
and
Groundwater
and Geology
Technical
Report
(Appendix L)
of the EIS

management plan and PMP in accordance with all relevant
legislation and guidelines and recommended procedures.
This will include inspection of vehicles, and training and
awareness programs for staff targeting all relevant
personnel that will support the effective delivery of pest
management activities.
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S13 277 The project area overlaps with ESA’s: Terrestrial The Terrestrial Ecology chapter (Section 17) of the EIS
« Homevale National Park Ecology details the measures proposed for environmental
«  Arthur's BIUff State Forest ((:g:&ti%rn 7 $Lotecr:|0n of hl_gh;valuehenvflronmental acr:e;ss.A -
In the Project Description section the EIS states that Arrow will of the EIS e chapter stipulates that for category S, Including

actively protect the terrestrial ecological values of the areas in which
it operates through: Avoidance of Category A ESAs; Manage impacts
to Category A, B and C ESAs through implementation of
management buffers; Demarcate ESA buffers and educate workers in
regard to necessary site access protocols and requirements; and
Development and implementation of a weed and pest management
plan.

In Section 7 Environmental framework (7-4) discusses No go areas:
The only activities to be undertaken in these areas will be low impact
petroleum activities. ‘Low impact petroleum activities’ have been
defined as: ‘limited petroleum activities’ which do not result in clearing
of native vegetation, cause disruption to soil profiles through
earthworks or excavation or result in significant disturbance to land
(e.g. soil surveys, topographic surveys, cadastral surveys and
traversing land by car or foot via existing access tracks or routes or in
such a way that does not result in permanent damage to vegetation).

Can Arrow also confirm that it will minimise impacts on any Category
C ESA in supplementary information to the EIS?

Arthur’'s Bluff State Forest and gazetted nature reserves,
disturbance will be avoided where possible.

Updated constraints mapping is provided in the SREIS
including updated mapping of potential habitat for EVNT
species and ESA areas for the Project. In addition, analysis
of LIDAR data has been undertaken to increase confidence
in habitat mapping factors such as REs (MNES Report
(Appendix J) of the SREIS).

The SREIS also outlines the activities allowable in the
different constraint areas, and outlines field management
protocols and survey methodology to undertake detailed
confirmation of on-ground environmental values.
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S13 278 Specific issues relating to Homevale NP - Terrestrial The Terrestrial Ecology chapter (Section 17) of the EIS

Section 27 of the Nature Conservation Act 1992 prohibits the grant of | Ecology details the measures proposed for environmental

mining and petroleum interests in relation to national parks and chapter protection of high-value environmental areas. The chapter

conservation parks (with exceptions to provide the capacity to (Section 17) stipulates that disturbance within Homevale National Park

approve pipelines to provide community supply). The Petroleum and | of the EIS will be avoided.

Gas (Production and Safety) Act 2004 is subject to s27 of the NCA Updated constraints mapping is provided in the SREIS

(see section 6A of the P&G Act) and petroleum leases are not valid including updated mapping of potential habitat for EVNT

over national parks. species and ESA areas for the Project. In addition, analysis

Petroleum activities are therefore not permitted on Homevale of LIDAR data has been undertaken to increase confidence

National Park. in habitat mapping factors such as REs.

Arrow to confirm that it will avoid works on Homevale NP. The SREIS also outlines the activities allowable in the
different constraint areas, and outlines field management
protocols and survey methodology to undertake detailed
confirmation of on-ground environmental values.

S23 416 Petroleum operation needs to satisfactorily address the ingress of Terrestrial Arrow is committed to managing the introduction or spread
invasive weed species within the lease area and implement active Ecology of weeds as a result of its operations.

third party independent agricultural i_ndustry a_ud_itab_le management chapt_er As part of Arrow's environmental management obligations,

strategies to prevent further expansions of existing infestations into (Section 17) a site specific weed management and PMP will be

the surrounding rural landscape especially those along the transport and Draft

route access to the site and those interface areas with water courses
that can rapidly spread invasive weed species to downstream
properties and the broader interregional catchments.

Environment
al
Management
Plan
(Appendix Z)
of the EIS

developed in accordance with all relevant legislation and
guidelines and recommended procedures.

The PMP will be developed to mitigate and manage the
potential spread of pest flora and fauna species [B152]. As
an example, where washdown facilities are constructed
they will be designed to ensure that runoff is contained on
site and does not transfer weed seeds, spores or infected
soils to adjacent areas and washdown solids will be treated
or disposed of in a registered landfill [B172].

Additionally, liaison with landholders will contribute to weed
management planning and monitoring.
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S23 492 Natural Resource and Stock Route Impacts: Terrestrial Arrow will monitor changes in the sensitivity of ecological
What will happen in regards to residual impact assessment if the Ecology values through ongoing dialogue with the relevant
sensitivity of ecological values does change and the magnitude of the chapt.er regulatory agencies.
impact assessment does/doesn’t?" (Section 17) | should the sensitivity of ecological values change, the

of the EIS residual impact would increase or decrease accordingly.
Planning of infrastructure will take into account alterations
to the residual impact assessment and location and design
of infrastructure will be amended accordingly if required.
In addition, the implementation of field management
protocols will allow for confirmation of ecological
constraints not identified through the desktop assessment
and the subsequent implementation of appropriate
mitigation measures.

S23 493 Natural Resource and Stock Route Impacts: Terrestrial The avoidance of sensitive habitat is a key approach to be
Avoidance of sensitive habitat altogether should not be classed as Ecology employed to ensure impacts are minimised, and avoidance
not requiring any mitigation measures. chapter is at the top of the impact management hierarchy. If

(Section 17) avoidance cannot be employed then mitigation measures
of the EIS are next in the hierarchy of impact management
In all cases, the implementation of field management
protocols and ground truthing will allow for confirmation of
ecological constraints not identified through the desktop
assessment and the subsequent implementation of
appropriate mitigation measures.

S23 494 Natural Resource and Stock Route Impacts: Terrestrial EPBC TECs have been ground-truthed and mapped within
EPBC threatened ecological communities (flora) not expected to be in | Ecology the Detailed Mapping Area. The TECs within other portions
the area - what happens to these communities if they are present chapter of the Project area have been mapped using EHP’s
within the project area? Rehabilitation? Consideration?" (Section 17) | regional ecosystems, and as such have not been fully

of the EIS confirmed.

Pre-construction and pre-clearance surveys will be
undertaken prior to development and clearing to confirm
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vegetation communities present. Impact management will
be undertaken through avoidance, mitigation, rehabilitation
or offsetting as per the hierarchy of mitigation measures
outlined in the EIS.
S23 495 Natural Resource and Stock Route Impacts: Terrestrial No areas of "high risk biodiversity" are known within or
What will happen to high risk biodiversity outside of the project Ecology adjacent to the Project area.
development area during activities? chapt.er Impacts to conservation significant ecological values within
(Section 17) | the Project area are anticipated and as such, mitigation
of the EIS measures are outlined in the EIS, together with a
cumulative impacts assessment for any potential
downstream impacts.
Impact mitigation will be undertaken through avoidance,
management, rehabilitation or offsetting as per the
hierarchy of impact measures outlined in the Terrestrial
Ecology chapter (Section 17) of the EIS.
S23 496 Natural Resource and Stock Route Impacts: Terrestrial Arrow is committed to managing the introduction or spread
What will be done to minimise weed infestation during the 40 years of | Ecology of weeds as a result of its operations.
activity?" chapt.er As part of Arrow’s environmental management obligations,
(Section 17) | a site specific weed management plan and PMP will be
and Draft

Environment
al
Management
Plan
(Appendix Z)
of the EIS

developed in accordance with all relevant legislation and
guidelines and recommended procedures. This will include
inspection of vehicles, and training and awareness
programs for staff targeting all relevant personnel that will
support the effective delivery of pest management
activities.

The PMP will be developed to mitigate and manage the
potential spread of pest flora and fauna species [B152]. As
an example, where washdown facilities are built, the design
will ensure that runoff is contained on site and does not
transfer weed seeds, spores or infected soils to adjacent
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areas [B172]. Other strategies will include:

e Undertaking partial rehabilitation of gathering lines and
other linear infrastructure to reduce edge effects
(including weed invasion) and maintain movement rates
[B156];

e Undertaking rehabilitation of available areas consistent
with pre-clearing habitats, to increase the rate of
recovery [B157]; and

e Undertaking weed monitoring and targeted weed
control measures within sensitive EVNT habitats
(particularly threatened communities such as Brigalow
and native grasslands) [B158].

Additionally, liaison with landholders will contribute to weed

management planning and monitoring.

S23 497 Natural Resource and Stock Route Impacts: Terrestrial As part of Arrow’s environmental management
If a private property within the project area is infested with weeds Ecology commitments, a site specific weed management plan and
brought in by a company vehicle, will it be classed as the company's | chapter PMP will be developed in accordance with all relevant
responsibility or the landholders for control and eradication of the (Section 17) | legislation and guidelines and recommended procedures.
pests?" and Draft The PMP will be developed to mitigate and manage the

Environment | potential spread of pest flora and fauna species [B152]. As

al an example, where washdown facilities are constructed

Management | they will be designed to ensure that runoff is contained on

Plan site and does not transfer weed seeds to adjacent areas

(Appendix Z) | [B172].

of the EIS Additionally, liaison with landholders will contribute to weed
management planning and monitoring.

S23 498 Natural Resource and Stock Route Impacts: Terrestrial The Terrestrial Ecology Technical Report (Appendix P) of
What will happen to declared pest species such as lantana if the Ecology the EIS notes that “The relatively dense undergrowth
report in the EIS classes them as ideal residential locations for Technical formed by this weed provides refuge for ground dwelling
organisms such as the fairy wren and brown bandicoot? Will the Report species such as northern brown bandicoots (Isoodon
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company not do the appropriate control measures of the declared (Appendix P) | macrourus) as well as smaller bird species such as white-
pest because they believe it is a good habitat for other organisms? of the EIS browed scrubwren (Sericornis frontalis) and variegated
fairy-wren (Malurus lamberti).”
This is not an endorsement for the retention of the weed for
biodiversity purposes. It is an observation and part of the
description of the riparian zone habitat in the Project area.
The prevention of the spread of Lantana from Arrow's
activities, especially into areas in which it is not yet
established, is a priority for Arrow.
As part of Arrow’s environmental management obligations,
a site specific weed management plan and PMP will be
developed in accordance with all relevant legislation and
guidelines and recommended procedures.
The PMP will be developed to mitigate and manage the
potential spread of pest flora and fauna species [B152]. As
an example, the appropriate design of washdown facilities
will ensure that runoff is contained on site and does not
transfer weed seeds, spores or infected soils to adjacent
areas [B172].
S23 499 Natural Resource and Stock Route Impacts: Matters of Migratory species are assessed in detail within the EIS as
Why are transient species excluded from studies within the report? National per the requirements of the ToR and SEWPaC.
This does not meet Australia's international obligations Ean|ronment
a
Significance
(Appendix
CC) of the
EIS
S23 500 Natural Resource and Stock Route Impacts: Terrestrial Fauna dispersion and fauna mortality are implicit in the
If vegetation clearing occurs within the project area thus removing Ecology assessment of the direct removal of vegetation. One of the
habitat for organisms to live with the organisms that are forced to chapter mitigation strategies is to allow for the dispersion of fauna
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move to new habitat areas be classed as ‘transient' and not be (Section 17) during the staged clearing of vegetation.
counted in studies? of the EIS
S23 501 Natural Resource and Stock Route Impacts: Terrestrial The Environmental Framework chapter (Section 7) of the
Will activities be changed due to rare or uncommon habitat class (as | Ecology EIS details the approach to identifying constraints to CSG
they will result in higher individual mortality and higher habitat loss)?" | chapter development in the Project area, having regard to the
(Section 17) sensitivity of identified environmental values.
of the EIS The level of constraint will determine the type of activity
that can take place within the mapped constraint area.
Activities are restricted within higher constraint classes
based on the conservation significance of habitat or
vegetation present, such as potential habitat for protected
species.
Pre-construction and pre-clearance surveys will be
undertaken prior to development and clearing. These
surveys will confirm the vegetation community or habitat
present and impact mitigation will be undertaken through
avoidance, mitigation, rehabilitation or offsetting as per the
mitigation measures outlined in the EIS.
S23 502 Natural Resource and Stock Route Impacts: Terrestrial The EIS details the measures to be employed to mitigate
Potential damage to organism and habitat corridors - what will be Ecology the impacts to organisms and habitat corridors. These
done to mitigate/offset? chapter measures include avoidance where possible, minimisation

(Section 17),
Draft
Environment
al
Management
Plan
(Appendix Z)
and
Environment
al Offset

of impacts and mitigation where avoidance or minimisation
is not possible. The use of offsets is an example of
mitigation in lieu of avoidance.

For the Project, an Environmental Offset Management
Strategy (Appendix P) has been developed for the SREIS,
utilising both the Queensland Biodiversity Offsets Policy,
and the EPBC Act Environmental Offsets Policy 2012 as
guidance.
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Management
Strategy
(Appendix Q)
of the EIS
S23 503 Natural Resource and Stock Route Impacts: Terrestrial As reported in the Terrestrial Ecology Technical Report
Natural Resource and Stock Route Impacts: Ecology (Appendix P) of the EIS, “The impacts of extended periods
Increased lighting is now a positive impact? - creating food for Technical of Ilghtllngl are not_detrlmentaljto all spe(‘i!(lzsland some;
organisms? (p.153 Terrestrial Report). The EIS fails to acknowledge F;eport dix P ?artmu zf’y_ll_g_se_ctlvqrous_lpre fato_rs a;re_ ke yt_to N bat
the advance of pest species on the back of this food source (Appendix P) avoured™. ThiS IS primartly reterring 1o Insectivorous bats
of the EIS and birds such as kookaburras which prey on insects

stimulation

attracted to the lights. It is acknowledged that feral pests
such as the cane toad will also congregate around light
sources to take advantage of insects attracted to the lights.
The cane toad is already established throughout the
Project development area and apart from a potential
increase in numbers; lighting will not promote an advance
of this species into areas where it currently does not exist.
It is unlikely that any other feral insectivorous species will
be favoured by the increase in lighting as a result of the
Project.

Other pest animals such as feral dogs, cats and European
red foxes may be attracted by the presence of food scraps
and putrescible waste if this aspect is not properly
managed. However, lighting will not significantly cause an
increase in their numbers or range.

Arrow will develop a PMP that provides strategies to
minimise opportunities for the spread or proliferation of
pest species. This will include species-specific
management protocols for pest fauna such as those
mentioned above, and will take into account issues such as
artificial light sources.
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S23

504

Natural Resource and Stock Route Impacts:

Project will increase surface water availability for organisms?

Environment
al
Management
Plan
(Appendix Z2)
of the EIS

The EIS notes that surface water can be a limiting resource
within the Brigalow Belt North Bioregion and that increases
in surface water bodies due to Project-related dams may
increase exotic pest species abundance. There may also
be likely benefits for native fauna from the provision of
additional water in the Project development area.

Management will primarily aim to reduce the number of
water bodies, especially in association with individual wells.
Rather, water should be gathered in large structures,
preferably within existing cleared areas where exotic
species are most likely to already occur. Where it is not
feasible to collect water in larger containments, access to
smaller water bodies can be restricted by the inclusion of
fauna exclusion protocols such as fauna exclusion fencing,
fauna exclusion covers and plastic barrier buffers.

In addition, individual dams associated with individual wells
would be temporary features, partially rehabilitated when
the well is completed and brought into production following
its initial installation.

Regular monitoring of each well should be undertaken to
ensure that no water is allowed to leak and collect around
well heads. Even small quantities of ponding water may be
suitable for species such as the European red fox and can
be used by cane toads for breeding.

A PMP will be developed that includes strategies for
managing availability of water for feral animals.

S23

506

Natural Resource and Stock Route Impacts:

Surface dams around gas wells are a potential water source for pests

Environment
al

The EIS notes that surface water can be a limiting resource
within the Brigalow Belt North Bioregion and that increases

and native wildlife; what will be done in regards? Fencing? Control Management | in surface water bodies due to Project-related dams may
actions? Plan increase exotic pest species abundance. There may also
(Appendix Z) | be likely benefits for native fauna from the provision of
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of the EIS additional water in the Project development area.

Management will primarily aim to reduce the number of
water bodies, especially in association with individual wells.
Rather, water should be gathered in large structures,
preferably within existing cleared areas where exotic
species are most likely to already occur. Where it is not
feasible to collect water in larger containments, access to
smaller water bodies can be restricted by the inclusion of
fauna exclusion protocols such as fauna exclusion fencing,
fauna exclusion covers and plastic barrier buffers.

In addition, individual dams associated with individual wells
would be temporary features, partially rehabilitated when
the well is completed and brought into production following
its initial installation.

Regular monitoring of each well should be undertaken to
ensure that no water is allowed to leak and collect around
well heads. Even small quantities of ponding water may be
suitable for species such as the European red fox and can
be used by cane toads for breeding.

A PMP will be developed that includes strategies for
managing availability of water for feral animals.

S23 507 Natural Resource and Stock Route Impacts: Terrestrial Putrescible wastes such as food scraps can attract pest

Waste dumps can be a potential food source for pest species and Ecology species as well as increase their abundance if the food

have the potential to result in disease spread within pest species; Technical resource is stable. All food scraps should therefore be
what will be done to manage this? Report appropriately disposed in large skips or bins that prevent

(Appendix P) | animal access, particularly around camps and construction
of the EIS areas. These storage devices should be regularly emptied
through existing council disposal facilities. No food scraps
or general waste should be buried, or disposed in open
trenches/waste dumps.
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S23 508 Natural Resource and Stock Route Impacts: Terrestrial This impact assessment is correct. As part of Arrow’s
Pg. 157 (Terrestrial Ecology) - appropriate impact of pests? Is it Ecology environmental management commitments, a site specific
correct? The table appears too minimal from a Council pest chapter weed management plan and PMP will be developed in
management perspective. (Section 17) accordance with all relevant legislation and guidelines and
and Draft recommended procedures.
Environment | The PMP will be developed to mitigate and manage the
al potential spread of pest flora and fauna species [B152].
Management | Thijs will include inspection of vehicles, and training and
Plan . awareness programs for staff targeting all relevant
(Appendix Z) | personnel that will support the effective delivery of pest
of the EIS management activities.
Additionally, liaison with landholders will contribute to weed
management planning and monitoring.
S23 509 Natural Resource and Stock Route Impacts: Surface All dams will be adequately designed to correct standards
Will turkey nest dams be adequately fenced to minimise mortality of Water to minimise fauna mortality.
terrestrial species? chapt.er This will involve the use of appropriate fencing as per
(Section 15) | Arrow's Standard Specification for Fencing (99-C-SP-
of the EIS 0010). In addition the Fauna Management Guideline (99-H-
GDL-0060) should be followed where relevant.
S23 540 How will the impact from site discharges affect the GBR (Great Environment | As noted in the MNES report (Appendix CC) of the EIS and

Barrier Reef) via the Isaac and Fitzroy River catchments be
mitigated?

ally Sensitive
Areas
chapter
(Section 18)
of the EIS

the EPBC referral, no discharge impacts from the Project
are relevant to the extent of downstream impacts to the
GBR.

Project impacts on the hydrology, morphology or functions
of the river systems and marine areas downstream of the
Project area are not expected. This is investigated in the
EIS.

Water quality management strategies to be implemented to
mitigate downstream effects of any discharges are outlined
in the relevant sections of the EIS and include:
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» Site facilities will avoid wetlands and watercourses that
are highly susceptible to erosion;

o Development areas will avoid permanent pools, chains
of ponds, and alluvial islands, where practicable;

e Watercourse crossings will be minimised,;

e Site-specific management plans will be developed for
permanent and semi-permanent watercourse
crossings;

« Buffers will be established around environmentally
sensitive areas and watercourses; and

o Surface water quality discharge objectives will be
adhered to.

Commitments relating to the mitigation of surface water

impacts are presented in the Surface Water Chapter

(Section 8) of the SREIS.

S23 550 How will declared weed/pest control be actively undertaken Terrestrial A declared weed management plan and PMP will be
(site/access) and at what intervals? Ecology developed in accordance with the Petroleum Industry -
chapter Pest Spread Minimisation Advisory Guide (Biosecurity
(Section 17) Queensland, 2008).
and Draft Arrow will undertake species-specific management for

Environment
al
Management
Plan
(Appendix Z)
of the EIS

identified key weed species at risk of spread through
Project activities; will increase weed control in areas
particularly sensitive to invasion and will undertake weed
monitoring and targeted weed control measures within
sensitive EVNT habitats.

The PMP will include, at a minimum, training, management
of pest spread, management of pest infestations and
monitoring effectiveness of control measures.

Where washdown facilities are constructed they will be
designed to ensure that runoff is contained on site and

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140



Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission
Number

Issue
Number

Submission / Issue

Reference

Response

does not transfer weed seeds, spores or infected soils to
adjacent areas.

When sourcing maintenance materials, Arrow will ensure
that such materials as bedding sand, topsoil, straw bales
and sand bags are brought to site only after it is
ascertained that the materials are not contaminated with
weeds and plant or animal pathogens. A weed hygiene
declaration form will be requested from the supplier where
there is a possible risk of contamination in products.

Arrow will ensure that all relevant personnel are made
aware of the location and extent of weed infestations in the
vicinity of the work and the risks involved in moving from
one site or property to another.

S37

687

The proponent states that they will "undertake weed monitoring and
targeted weed control measures within sensitive EVNT habitats...".
FBA submits that this should be undertake in all habitats, particularly
since disturbance by this project will provide increased opportunities
for weed and feral animal encroachment across large areas.

Terrestrial
Ecology
chapter
(Section 17)
and Draft
Environment
al
Management
Plan
(Appendix Z)
of the EIS

All legislative requirements guidelines and local council
requirements will be met with regard to the development of
a weed management plan and ongoing monitoring.
Additionally liaise with landholders requirements in this
respect will also contribute to weed management planning
and monitoring.
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S37 689 This section addresses the cumulative impacts on terrestrial ecology, | Cumulative Habitat fragmentation is a potential direct impact within the
however the cumulative impacts of corridor and habitat fragmentation | Impacts Project area from vegetation removal. The Project activities
are not described, nor are impacts on threatened species and chapter will not impact on these values outside of the Project area.
ecological communities (only offsets are discussed in any detail) on (Section 17) The SREIS provides an updated chapter providing further
landscape/ catchment scale. of the SREIS | discussion of cumulative impacts
FBA submits that the proponent must describe cumulative impacts on
corridor and habitat fragmentation, and on threatened species and
ecological communities.

S38 711 Biodiversity: Aquatic The SREIS provides an updated Aquatic Ecology chapter
Most of Arrow Energy’s CSG tenures are in the Isaac River ECOlOgy (SeCtion 10) which outlines an Updated impaCt assessment
catchment already covered with coal exploration permits. Little chapter against relevant values associated with significant
information is available on how wetland biodiversity will be impacted | (Section 10) | wetlands.
by this project (Table 1). So how can impacts on significant wetlands | of the SREIS
by this project be assessed?

S40 774 Weeds: Terrestrial A declared weed management plan and PMP will be

s41 818 The EMP must address all the environmental values likely to be Ecology developed in accordance with the Petroleum Industry -

S42 862 affected ; any potential adverse or beneficial impacts on those values; | chapter Pest Spread Minimisation Advisory Guide (Biosecurity

s43 906 and the proposed environmental protection commitments for best (Section 17) | Queensland, 2008).
practice environmental management and_Draft Arrow will undertake species-specific management for

S44 950 Environment | jdentified key weed species at risk of spread through

S45 994 al Project activities; will increase weed control in areas

S46 1038 Management | particularly sensitive to invasion and will undertake weed

S47 1082 Plan . monitoring and targeted weed control measures within

S48 1126 (Appendix Z) | sensitive EVNT habitats.

S49 1170 of the EIS The PMP will include, at a minimum, training, management

S50 1214 of pest _spread, management of pest infestations and

monitoring effectiveness of control measures.

S51 1258 Where washdown facilities are constructed they will be

S52 1302

designed to ensure that runoff is contained on site and
does not transfer weed seeds, spores or infected soils to
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adjacent areas and washdown solids will be treated or
disposed of in a registered landfill.
When sourcing maintenance materials, Arrow will ensure
that such materials as bedding sand, topsoil, straw bales
and sand bags are brought to site only after it is
ascertained that the materials are not contaminated with
weeds and plant or animal pathogens. A weed hygiene
declaration form will be requested from the supplier where
there is a possible risk of contamination in products.
Arrow will ensure that all relevant personnel are made
aware of the location and extent of weed infestations in the
vicinity of the work and the risks involved in moving from
one site or property to another.

S40 775 Weeds: Project For details regarding rehabilitation please refer to the Draft

S41 819 The EMP must also include a rehabilitation program for the proposed | Description | Environmental Management Plan (Appendix Z, Section

S42 863 disturbed land and must volunteer a proposed amount of financial chapter Z.5) of the EIS.

543 907 assurance for the rehabilitation program. A CSG water management (Section Arrow will calculate the financial assurance required for the

saz 951 plan is required as part of the EMP. 4.8.8) and Project during EA applications and/or amendments. The

Draft financial assurance will be provided to EHP and reviewed

S45 995 Environment | throughout the life of the Project.

S46 1039 al An updated CSG Water and Salt Management Strategy is

S47 1083 Management | ,ovided as part of the SREIS (Appendix D).

S48 1127 Plan

(Appendix

S49 1171 Z.5) of the

S50 1215 EIS.

S51 1259

S52 1303

S40 776 Weeds: Terrestrial A declared weed management plan and PMP will be

S41 820 The submitter’s position is that one of the significant land Ecology developed in accordance with the Petroleum Industry -
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Number Number
S42 864 management risks posed by the Project involves weed infestation. chapter Pest Spread Minimisation Advisory Guide (Biosecurity
s43 908 (Section 17) Queensland, 2008).
s44 952 and.Draft Arrow will undertake species-specific management for
545 296 Environment | identified key weed species at risk of spread through
S46 1040 al Project activities; will increase weed control in areas
Management | particularly sensitive to invasion and will undertake weed
S47 1084 Plan monitoring and targeted weed control measures within
S48 1128 (Appendix Z) | sensitive EVNT habitats.
S49 1172 of the EIS The PMP should include, at a minimum, training,
S50 1216 management of pest spread, management of pest
sS51 1260 infestations and monitoring effectiveness of control
S50 1304 measures.

Where washdown facilities are constructed they will be to
designed ensure that runoff is contained on site and does
not transfer weed seeds, spores or infected soils to
adjacent areas and washdown solids will be treated or
disposed of in a registered landfill.

When sourcing maintenance materials, Arrow will ensure
that such materials as bedding sand, topsoil, straw bales
and sand bags are brought to site only after it is
ascertained that the materials are not contaminated with
weeds and plant or animal pathogens. A weed hygiene
declaration form will be requested from the supplier where
there is a possible risk of contamination in products.
Arrow will ensure that all relevant personnel are made
aware of the location and extent of weed infestations in the
vicinity of the work and the risks involved in moving from
one site or property to another.
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S40 777 Weeds: Terrestrial A declared weed management plan and PMP will be
S41 821 Multiple contractors assessing the land whose composition and Ecology developed in accordance with the Petroleum Industry -
sS42 865 standards of work / work culture will vary significantly over the life of | chapter Pest Spread Minimisation Advisory Guide (Biosecurity
s43 909 the project providing an absence of continuity of performance given (Section 17) | Queensland, 2008).

the works are dependent on a contractor work force; but administered and_Draft Arrow will undertake species-specific management for
S44 953 under a single generic Environmental Authority covering a gas field Environment | jdentified key weed species at risk of spread through
S45 997 comprising over 6,000 wells and associated infrastructure over 8,000 | al Project activities; will increase weed control in areas
S46 1041 square kilometres. Management | particularly sensitive to invasion and will undertake weed
S47 1085 Plan . monitoring and targeted weed control measures within
S48 1129 (Appendix Z) | sensitive EVNT habitats.
S49 1173 of the EIS The PMP should include, at a minimum, training,
S50 1217 management of pest spread, management of pest

infestations and monitoring effectiveness of control

S51 1261 measures.
S52 1305

Where washdown facilities are constructed they will be
designed to ensure that runoff is contained on site and
does not transfer weed seeds [B172].

When sourcing maintenance materials, Arrow will ensure
that such materials as bedding sand, topsoil, straw bales
and sand bags are brought to site only after it is
ascertained that the materials are not contaminated with
weeds and plant or animal pathogens. A weed hygiene
declaration form will be requested from the supplier where
there is a possible risk of contamination in products.
Arrow will ensure that all relevant personnel are made
aware of the location and extent of weed infestations in the
vicinity of the work and the risks involved in moving from
one site or property to another.
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S40 778 Weeds: Terrestrial A declared weed management plan and PMP will be
S41 822 The Project risk is further heightened by the fact that the 6,000 wells | Ecology developed in accordance with the Petroleum Industry -
sS42 866 and associated structures siting is presently unknown as such the chapter Pest Spread Minimisation Advisory Guide (Biosecurity
s43 910 EIS does not address the scale and nature of the project sufficiently. | (Section 17) | Queensland, 2008).
sa4 954 and_Draft Arrow will undertake species-specific management for

Environment | jdentified key weed species at risk of spread through
S45 998 al Project activities; will increase weed control in areas
S46 1042 Management | particularly sensitive to invasion and will undertake weed
S47 1086 Plan . monitoring and targeted weed control measures within
S48 1130 (Appendix Z) | sensitive EVNT habitats.
S49 1174 of the EIS The PMP should include, at a minimum, training,
S50 1218 management of pest spread, management of pest

infestations and monitoring effectiveness of control

S51 1262 measures.
S52 1306

Where washdown facilities are constructed they will be
designed to ensure that runoff is contained on site and
does not transfer weed seeds, spores or infected soils to
adjacent areas [B172].

When sourcing maintenance materials, Arrow will ensure
that such materials as bedding sand, topsoil, straw bales
and sand bags are brought to site only after it is
ascertained that the materials are not contaminated with
weeds and plant or animal pathogens. A weed hygiene
declaration form will be requested from the supplier where
there is a possible risk of contamination in products.
Arrow will ensure that all relevant personnel are made
aware of the location and extent of weed infestations in the
vicinity of the work and the risks involved in moving from
one site or property to another.
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S40 779 Weeds: Terrestrial The impact of site infrastructure on aerial activities will be
S41 823 In the same the EIS does not address impacts on aerial application Ecology in accordance with state planning policy SPP 1/02. Site
sS42 867 for weed control (or regrowth control) by landholders arising from the | Chapter specific impacts to aerial weed spraying would not be
s43 911 positioning of CSG developments may affect local aerial application | (Section 17) | expected for CSG infrastructure.

operations, depending on the particular site. and Draft
S44 955 Environment
S45 999 al
S46 1043 Management
s47 1087 (F:ol\%gend' 2

iX

S48 1131 of the EIS
S49 1175
S50 1219
S51 1263
S52 1307
S40 780 Weeds: Terrestrial A declared weed management plan and PMP will be
S41 824 The EIS is deficient in terms of its potential environmental impacts Ecology developed in accordance with the Petroleum Industry -
s42 868 and economic impact by not addressing weed impacts of CSG chapter Pest Spread Minimisation Advisory Guide (Biosecurity
s43 912 infrastructure in terms of operational impacts of weed application of (Section 17) | Queensland, 2008).
sa4 956 landholder given 90.2% of the tenure area is defined as cattle grazing and.Draft Arrow will undertake species-specific management for

which will have resultant environmental impact in terms of accuracy Environment | dentified key weed species at risk of spread through
S45 1000 and application of weed control regimes. al Project activities; will increase weed control in areas
S46 1044 Management | particularly sensitive to invasion and will undertake weed
S47 1088 Plan ] monitoring and targeted weed control measures within
S48 1132 (Appendix Z) | sensitive EVNT habitats.
s49 1176 of the EIS The PMP should include, at a minimum, training,
S50 1220 management of pest spread, management of pest

infestations and monitoring effectiveness of control

S51 1264 measures.
S52 1308

Where washdown facilities are constructed they will be
designed to ensure that runoff is contained on site and

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-169




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission Issue

Submission / Issue Reference Response
Number Number

does not transfer weed seeds to adjacent areas [B172],

When sourcing maintenance materials, Arrow will ensure
that such materials as bedding sand, topsoil, straw bales
and sand bags are brought to site only after it is
ascertained that the materials are not contaminated with
weeds and plant or animal pathogens. A weed hygiene
declaration form will be requested from the supplier where
there is a possible risk of contamination in products.
Arrow will ensure that all relevant personnel are made
aware of the location and extent of weed infestations in the
vicinity of the work and the risks involved in moving from
one site or property to another.
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S7 120 The increase of traffic along the Suttor Developmental Road during Roads and Arrow will engage with all relevant stakeholders during
the life of this project has the potential to increase road crash Transport development of the Road-use Management Plan (RMP).
incidents. As this area is serviced primarily by Auxiliary Fire Services | chapter This item is best addressed as part of this process
and the closest full time urban QFRS station is Mackay, delay times (Section 21) | following EIS approval once detailed Project planning is
may occur. QFRS currently has sufficient resources to attend road and Road finalised.
crash on public roads in the areas. Impact
Arrow Bowen Gas will need to develop and implement traffic Assessment
management plans to deal with the increase in traffic along these (Appendix R)
roads. of the EIS
S7 121 Road accident crashes in general impact on the response capabilities | Roads and Arrow will engage with all relevant stakeholders during
and resources of QFRS, this coupled with the intersections of public Transport development of the RMP. This item is best addressed as
roads and private roads and road accident crashes that may occur on | chapter part of this process following EIS approval once detailed
Arrow Bowen Gas leased land may have a delay in QFRS response (Section 21) | Project planning is finalised.
times. and Road
Arrow Bowen Gas EIS traffic management plans should deal with Impact
these delays. Assessment
(Appendix R)
of the EIS
S7 124 Advise any diversions, restrictions on road infrastructure that may Roads and Arrow will engage with all relevant stakeholders during
impact on the delivery of ambulance operations from ambulance Transport development of the RMP. This item is best addressed as
stations through road network locations within the project area; this chapter part of this process following EIS approval once detailed
should outline alternatives to road transport for delivery of equipment. | (Section 21) | Project planning is finalised.
of the EIS
S16 303 To be addressed: Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
Assessment | expands upon work previously undertaken for the Road

Preparation of an updated Road Impact Assessment (RIA) in

(Appendix R)

Impact Assessment (Appendix R) of the EIS by
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accordance with the TMR Guidelines for Assessment of Road Impacts
of Development 2006 (GARID);

of the EIS

Road Impact
Assessment
(Appendix K)
of the SREIS

documenting both a traditional traffic engineering
assessment (in accordance with principles of the GARID)
and an updated environmental values assessment. Both
assessments undertaken to support the Road Impact
Assessment (Appendix K) of the SREIS seek to determine
the significance of the residual road impacts post
application of typical approval conditions and
implementation of the planned management strategies.
The inclusion of both approaches within the Road Impact
Assessment (Appendix K) of the SREIS provides road
authorities greater certainty that the impact of the Project
can be effectively managed through the application of
typical approval conditions and the implementation of the
planned management strategies.

S16

304

To be addressed:

The updated RIA should be based on the proponent's latest traffic
generation information and agreed assumptions about background
traffic and include:

a more comprehensive road safety assessment;
a pavement impact assessment;

details of access location to the extent these are known or can be
estimated;

a more comprehensive traffic operations assessment for link and
intersection performance;

better details of anticipated over-mass and over-dimension vehicle
movements;

more comprehensive assessment of cumulative impacts including
all five Arrow LNG projects; and

identification of appropriate mitigation measures (both
infrastructure and road use management based) or likely types

Road Impact
Assessment
(Appendix R)
of the EIS

Road Impact
Assessment
(Appendix K)
of the SREIS

The Road Impact Assessment (Appendix K) of the SREIS
expands upon the work previously undertaken as part of
the Road Impact Assessment (Appendix R) of the EIS.

e An expanded historic crash assessment is included for
all Department of Transport and Main Roads (TMR)
roads within and in proximity to the Project
development area. In addition, case study assessments
are included to confirm that the application of the
planned management measures will result in
appropriate safety outcomes.

e A comprehensive pavement assessment is included for
all State-controlled roads within the Road Impact
Assessment (Appendix K) of the SREIS Study Area.
This assessment considers the potential impact of
Project traffic on the level of maintenance activity
required and the pavement service life for in excess of
1,000 assessment segments.
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and locations for required measures even if they are subject to

change as a result of more detailed project planning.

Case study assessments consider the suitability of the
planned management strategies including those
relevant to access works. These works are for notional
access locations as the location of Project infrastructure
has not been finalised at this stage.

A comprehensive link level of service assessment is
included for all State-controlled roads within the Road
Impact Assessment (Appendix K) of the SREIS Study
Area. This assessment includes consideration of the
impact that peak traffic demands will have on the level
of service afforded by the road network. Furthermore,
case study assessments consider the suitability of the
planned management strategy including those relevant
to the operation of intersections.

Arrow will engage with all relevant stakeholders during
development of the RMP post-EIS approval including
with regards to the consideration of over-mass and
over-size movements. This item is best addressed as
part of this process following EIS approval once
detailed Project planning is finalised.

The Road Impact Assessment (Appendix K) of the
SREIS includes consideration of the cumulative impact
generated by other planned projects which have the
potential to influence future traffic demands. The link
level of service reflects the influence that traffic growth
potentially associated with the cumulative impact of
various other projects will have on the level of service
afforded by the road network.

The Road Impact Assessment (Appendix K) of the
SREIS presents planned management strategies and
applies the formulated strategies to case study
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locations to identify the access route works potentially
required at these case study locations.

S16 305 To be addressed: Roads and Arrow will engage with all relevant stakeholders during
Clarification of likely tonnages required for pipeline construction and Transport development of the RMP. This item is best addressed as
whether these are likely to trigger the Notifiable road use provisions of | chapter part of this process following EIS approval once detailed
the Petroleum and Gas (Production and Safety) Act 2004; (Section 21) | Project planning is finalised.

and Road
Impact
Assessment
(Appendix R)
of the EIS

S16 306 To be addressed: Land Use This item is outside the scope of the Road Impact
Inclusion and assessment of impacts and required mitigation on all and Tenure | Assessment (Appendix K) of the SREIS but would
existing and proposed rail lines in the project area, including level chapter ultimately be addressed when undertaking fitness-for-use
crossing safety and performance; (Section assessments post EIS approval as part of preparing RMPs,

19.4.5.2), Road Impact Assessments and Infrastructure Agreements.
Roads and | ToR s4.3.2 requirement for potential rail impacts:
Trr]ansport The assessment of impacts on the rail network itself, or on
¢ apt_er environmental values affected by changes in rail traffic (due
(Section 21) | 15 qust, noise and vibration), will also consider the following
and Road .

matters:
Impact . . . . . .
Assessment | ¢ Impacts at interface points with other private and public
(Appendix R) transport pathways such as roadway level crossings or
of the EIS occupational crossings (that is, those crossings that
Road | ¢ form part of private access pathways to and from
Agsessmnfee:wct residential or business sites)
(Appendix K) | ° impacts on passenger transport and services
of the SREIS | « requirements for any approvals needed for rail

crossings by roads or other infrastructure.
The first point is most relevant to this issue and this point is

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-174




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission

Issue

Submission / Issue Reference Response
Number Number
addressed by the following:
Potential Impacts "Project infrastructure will not directly
impact on the operation of any rail infrastructure. Where the
gas gathering or trunkline network is required to cross
under a rail line, the crossing will be either bored or
directionally drilled, thereby avoiding direct impacts.
...Minor service interruptions/disturbances may occur if
construction is required in proximity to any rail lines, so as
to satisfy likely recommended safety protocols (e.g. trains
reducing speed near the construction zone). Impacts on rail
infrastructure and services resulting from the ongoing
operation of the Project are not expected." Refer to the
Land Use and Tenure chapter (Section 19.4.5.2) of the
EIS.
S16 307 To be addressed: Roads and The scope for the Road Impact Assessment (Appendix K)
Inclusion of a summary of fre|ght data for the project in accordance Transport of the SREIS does not include allowance to convert to this
with TMR's template (attached). chapter format as it was not included in the Surat Gas Project
(Section 21) | SREIS Road Impact Assessment.
and Road Arrow believes that the data presented in the Project's
Impact Road Impact Assessment (Appendix K) of the SREIS will
Assessment | pe suitable to inform TMR's assessments of the Project's
(Appendix R) | impacts. The Road Impact Assessment will be further
of the EIS updated upon completion of detailed design, and at that
Road Impact | time the freight data will be updated and provided in TMR’s
Assessment | template.
(Appendix K)
of the SREIS
S16 308 The proponent should also be aware of their obligations under section | Roads and Noted.
515 of the Petroleum and Gas (Production and Safety) Act 2004 to Transport
notify TMR of haulage associated with construction of a pipeline, chapter

where this haulage is in excess of 50 000 tonnes per year on State

(Section 21)
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controlled roads (SCRs). Under this Act, TMR is able to issue road and Road
use directions regarding the use of SCRs to protect road safety and Impact
condition. If an adequate assessment of the impacts of this haulage, Assessment
including identification of appropriate mitigation measures, has not (Appendix R)
already been undertaken as part of the EIS process, TiviR will require | of the EIS
it as part of a road use direction. Inadequate information could Road Impact
potentially delay approval of pipeline construction haulage and the Assessment
commencement of project construction and related approvals such as | (Appendix K)
access works onto SCRs and pipeline crossings of road and rail of the SREIS
corridors.
S16 309 Incorrect reference to QR National. QR National is now trading as Roads and Noted. This has been amended throughout the SREIS.
Aurizon Ltd. Transport
chapter
(Section 21)
and Road
Impact
Assessment
(Appendix R)
of the EIS
S16 310 Some transport tasks involved with the Bowen Gas project may Roads and Noted.
constitute Notifiable road uses and be subject to road use directions Transport
under the Petroleum and Gas (Production and Safety) Act 2004 chapter
where the construction of a pipeline is concerned. (Section 21)
of the EIS

The proponent is advised that the Bowen Gas Project would be
recognised under Petroleum and Gas (Production and Safety) Act
2004, therefore the transport activities associated with the
construction of a pipeline above threshold rates defined for state
controlled roads and local roads is Notifiable road use and may be
subject to a road use direction. The proponent is also liable to pay
compensation for any cost, damage or loss incurred by TMR in
relation to the Notifiable road use.

go further
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The proponent is further advised to consult with Planning
Management Branch of the Department of Transport and Main Roads
(TMR) in regard to this matter.

S16

311

It is noted that mitigation strategies for dealing with potential impacts
to the rail environment are not yet proposed due to the strategic level
of the EIS.

The proponent states in s21.11 that “during the detailed Project
planning phase, consultation will be undertaken with TMR, Councils
and Queensland Rail to identify works at specific locations”.

Where the Bowen Gas Project impacts on non-Queensland Rail
corridors, all relevant railway managers must be consulted.

The proponent is advised that under the Transport Infrastructure Act
1994, interfering with a railway, which encompasses activities that
include the development in a railway environment, multiple rail
corridors are likely to be subject to such interference and hence
multiple railway managers, including Aurizon Ltd will need to be
consulted.

The proponent is further advised that proposed new railways, such as
the GVK-Hancock railway, may be under construction or possibly in
operation prior to the commencement of construction activities
associated with the Bowen Gas Project.

On this basis the proponent is directed to consult with proponents of
the GVK-Hancock railway project for further advice.

Roads and
Transport
chapter
(Section 21)
of the EIS

Noted

S16

312

It is unclear from the information provided in s4.7 and accompanying
map, Fig 4-19, that all rail corridors (existing and proposed) have
been included in the assessment of level crossing risk analysis.
Figure 4-19 is incomplete. It does not refer to the Northern Missing
Link component of the Newlands System, which was completed in
2011.

Further this map should also include to the GVK-Hancock rail corridor

Road Impact
Assessment
(Appendix R)
and Draft
Environment
al
Management

The Road Impact Assessment (Appendix K) of the SREIS
includes an updated Figure 5-10 summarising supplied rail
infrastructure data. The Road Impact Assessment does not
include detailed consideration of specific impacts on rail
crossings but this will ultimately be addressed when
undertaking fitness-for-use assessments post EIS approval
as part of preparing RMPs, Road Impact Assessments and

go further
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which intersects with the north-west regions of the project area in Plan Infrastructure Agreements. A number of specific mitigation
close proximity to the Newlands System. (Appendix Z, | commitments to undertake the relevant assessments are
The proponent is requested to include in the SREIS, maps that Section outlined in the Draft Environmental Management Plan
identify all rail corridors, existing and proposed, that traverse the Z.4.15) of (Appendix Z, Section Z.4.15) of the EIS, including:
project area. the EIS « “A RUMP will be prepared to manage and mitigate the
Further, while it is noted that the proponent has indicated that the final | Road Impact risks and impacts of any transport related issues. The
location for key project infrastructure has not yet been finalised, the Assessment RUMP will evolve as detailed design and operation
proponent is requested to ensure that all level crossings in the project | (Appendix K, details are finalised, however an outline of the
vicinity that are expected to experience increased road traffic levels Figure 5-10) components that the RUMP should include are as
of the SREIS follows [B570]:

arising from project related transport tasks are appropriately
assessed.

Level crossings to be assessed would include those that have been
identified as part of new railways and railway upgrades in the vicinity
of the project that would be in place prior to commencement of
construction activities for the Bowen Gas Project. The proponent is
advised that it may be necessary to consult with the project
proponents and railway managers associated with the development of
new rail infrastructure in the vicinity of the Bowen Gas Project.

A strategy to safely manage road usage by
construction vehicles;

Interaction of Project vehicles with school bus
routes;

Interaction between stock and freight routes;

Detail safe driver behaviour and fatigue
management protocols;

Consideration of specific requirements for over
dimensional vehicles;

Interaction between Project traffic and at grade road
/ rail crossings;

Dust mitigation strategy;

Detail road maintenance and/or road upgrade
requirements;

Liaise with relevant stakeholders;
Define community engagement strategies; and
Suitability of existing road infrastructure.”

e “Assess and identify works required to manage the
increased traffic volumes and road safety issues
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associated with the Project in road use management
plans prepared and regularly reviewed in consultation
with the relevant council TMR [B571]"

“Assess and identify the need to upgrade unsealed
roads or widen sealed roads where Project activities
and traffic will create road safety issues. Such works
will be done in consultation with the relevant council (if
a local government road) or TMR (if a state road)
[B572]"

“Undertake threshold assessments to determine
whether upgrading of rail crossings is warranted [B573]"

S16

313

The proponent has not adequately addressed the Terms of Reference
regarding the provision of details concerning transport tasks
associated with the project.

The descriptions provided are limited to the number of heavy vehicle
trips required for each type of construction activity such as well, field
compression facilities, central gas processing facilities, integrated
production facilities and construction camps.

The proponent is requested to provide in the SREIS, for each mode of
transport and each phase of the project, the expected volumes and
weights of materials, products, hazardous goods or wastes, the likely
number and timing of trips, all types of vehicles to be used and the
routes.

This would include for each freight task:

e tonnage/volume

e proposed transport methodologies (modes);

e estimates of number of discrete trips required for each task; and

e origins and destinations and proposed transport routes

The proponent is requested to provide the relevant information in

Road Impact
Assessment
(Appendix K)
of the SREIS

The Road Impact Assessment (Appendix K) of the
SREIS models the latest Project description including
revised material requirements and the latest logistics
strategy.

The Road Impact Assessment (Appendix K) of the
SREIS provides annualised Project traffic forecast for
all utilised roads during each year of the Project life to
address this item.

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-179




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission Issue Submission / Issue Reference Response
Number Number
electronic form in the spread sheet provided and printed in the SREIS.

S16 314 Reference to the State Controlled Road (SCR) Collinsville Elphinstone | Road Impact | This has been updated in the Road Impact Assessment
Road is not correct. Assessment | (Appendix K) of the SREIS:

The section which is referenced as unsealed from the Bowen (AppendixR) | o The Road Impact Assessment (Appendix R) of the EIS
Developmental Road is not correct. of the EIS reference to Newlands Access Road has been updated
The Collinsville Elphinstone Road was re gazetted several years ago to Collinsville-Elphinstone Road.

and the new alignment is fully sealed from the intersection of the e The unsealed section of what was previously referred to
Bowen Developmental Road. The unsealed former alignment of this as Collinsville-Elphinstone Road, is now referred to as
road is now maintained by Isaac Regional Council. ‘former Collinsville-Elphinstone Road’ and is noted as a
In the SREIS, amend assessment to include correct reference to the Council road.

SCR for this road. Assessment then needs to be undertaken on the

correct State Controlled Road link.

S16 315 Given the proximity of the site to the Bowen Developmental Road and | Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
townships of Collinsville and Bowen it is not unreasonable for the Assessment | addresses this item by providing annualised Project traffic
assessment to include an assessment of project impacts on the (Appendix R) | forecast for all roads utilised by Project traffic within the
Bowen Developmental Road. of the EIS Study Area for each year of the Project life. The Bowen
In the SREIS, include an updated Road Impact Assessment (RIA) that | Road Impact | Developmental Road is included within the extents of the
includes the Bowen Development Road. Assessment | Road Impact Assessment (Appendix K) of the SREIS Study

(Appendix K) | Area.
of the SREIS

S16 316 Table 6.2 TMR does not agree with the sensitivity analysis of the Road Impact | « The sensitivity of Suttor Developmental Road and
Suttor Developmental Road, Collinsville-Elphinstone Road. Nor has Assessment Collinsville-Elphinstone Road have remained classified
any analysis been undertaken on the Bowen Developmental Road. (Appendix R) as Regional Connecting Roads given their regional
The EIS assumes any materials and equipment arriving from the port | of the EIS significance.
of Townsville would travel via Mackay. TMR does not agree with this Road Impact | « The Bowen Developmental Road is included within the
assumption and questions why they wouldn’t use Bowen Assessment extents of the Study Area.

Devglopm.entaI'Road, particularly to access the northern extremities (AppendixK) | | The Road Impact Assessment (Appendix K) of the
of this project site. of the SREIS

In the SREIS, include an updated RIA that includes the Bowen

SREIS resolves this item by modelling the latest project
description including revised material and equipment
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Submission Issue Submission / Issue Reference Response
Number Number
Development Road as a potential supply route. requirements. The revised project description now
assumes that all materials and equipment arrives at the
port of Mackay.
S16 317 The traffic volumes shown in Table 7.1 are not completely Road Impact | The Road Impact Assessment (Appendix K, Figure 5-3) of
representative of the links shown. Traffic volumes between Nebo and | Assessment | the SREIS shows the AADT volumes for TMR’s road
Mackay are not 16,700 vpd for the entire link. There is only a relatively | (Appendix K, | segments which provides a better representation of the
short section of this link with volumes of this order. Figure 5-3) road network and the traffic volumes along each road.
In the updated assessment included in the SREIS, volumes on this of the SREIS
link need to be broken up into sections to better represent existing
network conditions.
S16 318 Comment that TMR advised that it was acceptable to adopt Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
background growth of 3%. Assessment | considers historical traffic growth rates (shown on Figure 5-
Growth rates for each road will need to be agreed with each individual | (Appendix K) | 4) recorded on key roads within the study area to resolve
TMR region (Mackay/Whitsunday and Central Queensland) and of the SREIS | this item. The historic traffic growth on each road has been
incorporated in the updated RIA. used as a predictor of likely future traffic growth that would
occur on that road in the absence of the Project.
S16 319 Estimated Traffic volume for 2045 for Capricorn Highway is less than Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
2011 volume. Assessment | considers historical traffic growth rates (shown on Figure 5-
Revise the estimated traffic for 2045, in line agreed growth rates. (Appendix K) | 4) recorded on key roads within the study area to resolve
of the SREIS | this item. The historic traffic growth on each road has been
used as a predictor of likely future traffic growth that would
occur on that road in the absence of the Project.
S16 320 The predicted traffic volumes for 2045 in Table 7.3 appear to be Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
based on linear growth and not cumulative. Assessment | provides annualised Project traffic forecast for all impacted
All future traffic predictions should be based on 2011 or 2012 traffic (Appendix K) | roads during each year of the Project life. Future traffic
of the SREIS | growth predictions are based on historical traffic growth

data with agreement with individual TMR regions on growth rates to
be adopted for the future. Growth rates adopted will be compound and
not linear and this should be reflected in the updated RIA.

rates (shown in Figure 5-4 of the Road Impact Assessment
(Appendix K) of the SREIS) to estimate the future traffic
volumes for the case study assessments.
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S16 321 Assumptions of the fly-in/fly-out component of construction and Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
operational workforce seem very high (80% for construction and 50% | Assessment | models the latest project description, which reflects impacts
operational). Lower fly-in/fly-out arrangements will significantly add to | (Appendix K) | associated with the latest planning in relation to FIFO and
the impact on the SCR. of the SREIS | DIDO projections.
A sensitivity analysis is required also, based on lower (more realistic)
percentages of fly in fly out workers.

S16 322 The Magnitude Criteria that has been used is not one that is Road Impact | The Road Impact Assessment (Appendix K, Figure 12-1) of

referenced in any TMR documents including the GARID. To state that
increases in AADT of 30-60% is a low magnitude impact is not
acceptable to TMR. The Guidelines for Assessment of Road Impacts
Of Developments (GARID) indicates that an increase greater than 5%
is significant.

This magnitude criterion is misleading and should be removed from
the Traffic Impact Assessment.

Assessment
(Appendix R)
of the EIS

Road Impact
Assessment
(Appendix K)
of the SREIS

the SREIS details TMR roads where Project traffic
demands exceed 5% of existing traffic demands (in
accordance with GARID).

The Road Impact Assessment (Appendix K) of the SREIS
expands upon work previously undertaken for the Road
Impact Assessment (Appendix R) of the EIS by
documenting both a traditional traffic engineering
assessment (in accordance with principles of the GARID)
and an updated environmental values assessment. Both
assessments undertaken to support the Road Impact
Assessment (Appendix K) of the SREIS seek to determine
the significance of the residual road impacts post
application of typical approval conditions and
implementation of the planned management strategies.
The inclusion of both approaches within the Road Impact
Assessment (Appendix K) of the SREIS provides road
authorities greater certainty that the impact of the Project
can be effectively managed through the application of
typical approval conditions and the implementation of the
planned management strategies.
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S16 323 Table 9.2 is subjective and should be removed from the analysis. Itis | Road Impact | Table 9.2 of the Road Impact Assessment (Appendix R) in

best that factual information (percentage increase in AADT and ESAS)
be provided so that assessments can be made of impacts on a factual

basis.
Remove assessment criteria from analysis.

Assessment
(Appendix R,
Table 9.2) of
the EIS

Road Impact
Assessment
(Appendix K)
of the SREIS

the EIS related to an environmental values assessment of
the impacts of the Project.

The Road Impact Assessment (Appendix K) of the SREIS
expands upon work previously undertaken for the EIS by
documenting both a traditional traffic engineering
assessment (in accordance with principles of the GARID)
and an updated environmental values assessment. Both
assessments undertaken to support the Road Impact
Assessment (Appendix K) of the SREIS seek to determine
the significance of the residual road impacts post
application of typical approval conditions and
implementation of the planned management strategies.
The inclusion of both approaches within the SREIS Road
Impact Assessment (Appendix K) provides road authorities
greater certainty that the impact of the Project can be
effectively managed through the application of typical
approval conditions and the implementation of the planned
management

In addition, the Road Impact Assessment (Appendix K) of
the SREIS also presents case study assessments of
potential facility locations which confirm the effectiveness of
planned management strategies and compares them
against typical outcomes achieved utilising a traditional
traffic engineering approach (i.e. GARID).

The Road Impact Assessment (Appendix K) of the SREIS
includes figures which demonstrate the likely increases in
AADT (Figure 8.3 and Figure 8.4) as well as potential
reductions in pavement service life (Figure 12.4) and
maintenance cost increases (Figure 12.2) on TMR roads.
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S16 324 Table 9.3 expresses the increase in AADT as a percentage of 2045 Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
AADT. Construction and operational traffic impacts will be greater in Assessment | provides annualised Project traffic forecasts for all
the early stages of the project. To compare with 2045 volumes (Appendix R) | impacted roads during each year of the Project life.
reduces the % increase and consequently reduces the potential of the EIS Through this process, the maximum impact on each road
significance of the impacts. Road Impact | link has been identified which shows that for the majority of
The percentage increase on the Peak Downs Highway between Assessment | links the construction period is the most significant.
Mackay and Nebo is based on an traffic volume which is not reflective | (Appendix K) | Figure 8-4 identifies the maximum Project AADT on any
of this entire link of the SREIS | link in any year, while Figure 8-5 identifies the year of that

TMR does not agree with the significance ratings provided in Table
9.4, particularly impacts on the Suttor Developmental Road (low) and
Collinsville- Elphinstone (moderate), given the percentage increases
are expressed as a percentage of 2045 volumes.

No assessment of the Bowen Developmental Road has been
undertaken.

Comparisons should be made with estimated traffic volumes during
the various stages of construction phase at regular increments.

Some interim comparisons should be made, such as at 5, 10 15 20
year intervals not just 2045. Alternatively, assessment should be
undertaken at the completion of construction and commencement of
operation of each production area.

Therefore the assumptions about potential impacts will need to be re-

assessed in the updated RIA, to determine the significance of impacts
on the SCR.

peak impact.

Percentage increases are presented for the maximum
Project AADT on Figure 12-1 which is based on TMR’s
road segments which provide a more representative view
of the road network.
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S16

325

Given the comments previously about traffic volumes and growth
rates, the assertion that impacts from the project traffic are generally
negligible on the efficiency, safety and amenity of the road network
can not be substantiated until further analysis is undertaken.

Review of traffic impacts is required in a format and to a higher
standard agreed with TMR regions.

Road Impact
Assessment
(Appendix R,
Section
9.2.1) of the
EIS

The Road Impact Assessment (Appendix K) of the SREIS
provides annualised Project traffic forecast for all impacted
roads during each year of the Project life.

The Road Impact Assessment (Appendix K) of the SREIS
expands upon work previously undertaken for the EIS
Road Impact Assessment (Appendix R) by documenting
both a traditional traffic engineering assessment (in
accordance with principles of the GARID) and an updated
environmental values assessment. Both assessments
undertaken to support the Road Impact Assessment
(Appendix K) of the SREIS seek to determine the
significance of the residual road impacts post application of
typical approval conditions and implementation of the
planned management strategies. The inclusion of both
approaches within the Road Impact Assessment (Appendix
K) of the SREIS provides road authorities greater certainty
that the impact of the Project can be effectively managed
through the application of typical approval conditions and
the implementation of the planned management strategies.

S16

326

Table 9.5 once again has expressed percentage increase in AADT in
terms of a 2045 volume. This is not appropriate or reflective of the
actual impacts.

Comparisons should be made with estimated traffic volumes during
the various stages of construction phase at regular increments.

Some interim comparisons should be made, such as at 5, 10 15 20
year intervals not just 2045. Alternatively, at the completion of
construction and commencement of operation of each production
area.

The assumption, therefore, about potential impacts relating to road
network performance will need to be re assessed and the analysis of
additional roads will need to be undertaken, not just those included as

Road Impact
Assessment
(Appendix K)
of the SREIS

The Road Impact Assessment (Appendix K) of the SREIS
has addressed and resolved this item by providing
annualised Project traffic forecasts on all impacted roads
during each year of the Project life.

In addition the Road Impact Assessment (Appendix K) of
the SREIS Figure 12-1 details TMR roads where the peak
Project traffic demands on each link exceed 5% of existing
traffic demands.
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“yes” in Table 9.5.

S16 327 There is no basis provided for the assertion that no intersection Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
assessments are required. Assessment | presents planned management strategies and applies the

Intersection assessments will be required specifically in terms of the | (Appendix K) | formulated strategies to case study locations to identify the

warrants established in Part 13 of TMR’s Road Planning and Design | ©f the SREIS | intersection works potentially required.

Manual. These must be included in the updated RIA. This intersection analysis at the notional case study
locations is based on current traffic engineering best
practice and includes use of TMR’s warrants in the RPDM.
Appendix E of the Road Impact Assessment (Appendix K)
of the SREIS documents the detailed Road Standard
Assessments undertaken for the case study locations.

S16 328 This section will need to be re-assessed taking into consideration Road Impact | Noted

previous comments about traffic data, growth rates and so on. Assessment

Conclusions will need to be revised in the updated RIA and included (App.endix R,

in the project's SREIS. Section

11.2) of the
EIS
S16 329 This section will need to be re-assessed taking into consideration Road Impact | Noted
previous comments about traffic data, growth rates and so on. Assessment
Conclusions will need to be revised in the updated RIA. (Appendix R,
Section 12)
of the EIS
S16 330 There is no adequate assessment on the potential implications of Road Impact | A RMP will be prepared in accordance with TMR’s

driver fatigue from construction and operational work force Assessment | guidelines to manage and mitigate the risks and impacts of

Re- assessment of the fatigue issues associated with construction (Appendix R, | any transport related issues. The RMP will evolve as

and operational work force commuting to and from airports and Section detailed design and operation details are finalised.

regional centres needs to be undertaken, as part of the updated RIA. E(I)éZ) ofthe | The RMP will include consideration of driver fatigue

management.
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S16 331 No reference is made specifically to the location of accommodation Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
camps and access to and from the State-controlled road network for Assessment | presents case study assessments of potential facility
them. Appendix A makes reference to the construction of the camps (Appendix K) | locations (including accommodation villages) to confirm the
but no detail is provided on the operation and how the impacts will be | of the SREIS | effectiveness of the planned management strategies and
assessed during the operation, particularly in regards to access to the compares them against typical outcomes achieved utilising
SCR. a traditional traffic engineering approach (i.e. GARID). It
Definition and assessment of the construction and operation of should be noted the case study assessments will be
construction camps in relation to access to the SCR is required. undertaken based on representative facility locations as the

actual locations are currently unknown.

S16 332 There has been no draft assessment undertaken of the impacts of the | Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
project on pavements (reduction in pavement life) and increase in Assessment | includes a comprehensive pavement assessment for all
maintenance as per the requirements of the GARID. (Appendix K) | State-controlled roads within the SREIS Road Impact
A Pavement |mpact Assessment in accordance with the GARID of the SREIS Assessment Study Area. Thls assessment Considel’s the
needs to be undertaken in included in the updated RIA included in the potential impact of Project traffic on the level of
SREIS. maintenance activity required and the pavement service life

for in excess of 1,000 assessment segments.

S16 333 There has been no assessment undertaken on potential impact of A RMP will be prepared in accordance with TMR’s
project and project generated traffic on structures guidelines to manage and mitigate the risks and impacts of
An assessment on the impact on structures of project generated traffic any transport related issues. The RMP will be based on
needs to be undertaken and detailed in the updated RIA. detailed fithess-for-use assessments undertaken post-EIS

approval. The RMP will evolve as detailed design and
operation details are finalised.

S16 334 The rationale for projecting 2011 traffic back to 2001 and then forward | Road Impact | The Road Impact Assessment (Appendix K, Figure 5-4) of

to 2045 isn't clear.

In the SREIS, explain why it is necessary to project existing traffic
back rather than simply projecting 2011 traffic forward at the agreed
growth rates.

Assessment
(Appendix K,
Figure 5-4)

of the SREIS

the SREIS resolves this item by instead considering
historical traffic growth rates to estimate future traffic
volumes for case study assessments. The projection of
future traffic volumes are based on 2012 volumes.
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S16 335 It would be of assistance if this table also include project over-mass / This item is outside the scope of the Road Impact
over-dimension (OM/OD) vehicle movements. Assessment and is best addressed during the preparation
In the SREIS, include figures on anticipated OM/OD vehicle of RMP.
movements. A RMP will be prepared in accordance with TMR’s

guidelines to manage and mitigate the risks and impacts of
any transport related issues. The RMP will be based on
detailed fitness-for-use assessments undertaken post-EIS
approval. The RMP will evolve as detailed design and
operation details are finalised.

S16 336 This section and table only discuss typical traffic generation rates and | Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
traffic in the peak year (2045). The last paragraph of this section Assessment | provides annualised Project traffic forecast for all impacted
indicates traffic generation was aggregated per phase and per year. (Appendix K, | roads during each year of the Project life. This includes
In the SREIS, present traffic generation figures by phase and year to | Section 7 traffic demands generated by each key facility during each
enable TMR to determine project impacts and any required mitigation, | and Figure Project phase as documented in the Road Impact
specifically including construction peaks, not just the peak demand 8-5) of the Assessment (Appendix K, Section 7) of the SREIS. Figure
year of 2045. SREIS 8-5 shows the year of peak impact for each link. Through

this process, the maximum impact on each road link has
been identified which shows that for the majority of links the
construction period is the most significant.

S16 337 As has previously been advised, TMR does not consider the Road Impact | The Road Impact Assessment (Appendix K) of the SREIS

“Significance Assessment” methodology to be appropriate for the
assessment of project-related traffic impacts on the safety, efficiency
and condition of the State controlled road network. Furthermore, the
magnitude of impact presented in table 21-5 is inconsistent with
TMR’s Guidelines for Assessment of Road impacts of Development
2006 (GARID), which regards a 5% increase in traffic as significant.

The SREIS for the project must include a Road Impact Assessment
prepared in accordance with the GARID.

Assessment
(Appendix R)
of the EIS

Road Impact
Assessment
(Appendix K)
of the SREIS

expands upon work previously undertaken for the Road
Impact Assessment (Appendix R) of the EIS by
documenting both a traditional traffic engineering
assessment (in accordance with principles of the GARID)
and an updated environmental values assessment. Both
assessments undertaken to support the Road Impact
Assessment (Appendix K) of the SREIS seek to determine
the significance of the residual road impacts post
application of typical approval conditions and
implementation of the planned management strategies.
The inclusion of both approaches within the Road Impact
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Assessment (Appendix K) of the SREIS provides road
authorities greater certainty that the impact of the Project
can be effectively managed through the application of
typical approval conditions and the implementation of the
planned management strategies.
In addition the Road Impact Assessment (Appendix K,
Figure 12-1) of the SREIS details TMR roads where Project
traffic demands exceed 5% of existing traffic demands in
accordance with GARID.

S16 338 The EIS fails to justify the classification of impacts presented in table Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
21-7 in a way that is consistent with the GARID and acceptable to Assessment | presents case study assessments of potential facility
TMR. TMR does not accept this table as a reasonable assessment of | (Appendix R) | locations to confirm the effectiveness of the planned
project impacts. of the EIS management strategies and compares them against typical
Remove the sensitivity assessment methodology and include an RIA | Road Impact | outcomes achieved utilising a traditional traffic engineering
prepared in accordance with the GARID. Assessment | approach (i.e. GARID).

(Appendix K) | In addition the Road Impact Assessment (Appendix K,

of the SREIS | Figure 12-1) of the SREIS details TMR roads where Project
traffic demands exceed 5% of existing traffic demands in
accordance with GARID.

S16 339 As previously advised, TMR does not accept the significance and Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
magnitude assessment methodology is appropriate for the Assessment | presents case study assessments of potential facility
identification and assessment of transport impacts. The EIS does not | (Appendix K) | locations to confirm the effectiveness of the planned
meet the requirements of section 4.3.2 of the Terms of Reference in of the SREIS | management strategies and compares them against typical
that an assessment of transport impacts has not been carried out in outcomes achieved utilising a traditional traffic engineering
accordance with all relevant requirements of the GARID. approach (i.e. GARID). In addition the Road Impact
The SREIS for the project must include a Road Impact Assessment, Assessment (Appendix K, Figure 12.1) of the SREIS details
prepared in accordance with the GARID. TMR roads where Project traffic demands exceed 5% of

existing traffic demands.

S16 340 Paragraph 1 mentions the treatment and storage of water and brine. Road Impact | The Road Impact Assessment (Appendix K) of the SREIS

Itis not clear if there is any significant transport task associated with

Assessment

models the latest project description including traffic
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the treatment, storage and disposal of water and brine. (Appendix K) | demands associated with the treatment and storage of
"Clarify if any transport tasks are associated with the treatment, of the SREIS | water and brine during each ph'ase of'development under a
storage and disposal of water, brine and irrigation water, and if so, treatment and transport scenario confirmed by Arrow.
estimate potential traffic, likely impacts and any appropriate mitigation
strategies.
These estimates can be finalised before the commencement of
project-related construction traffic."

S16 341 The assessment of likely project-related road safety impacts is wholly | Roads and A RMP will be prepared in accordance with TMR’s
inadequate. The document simply states current crash rates, with no | Transport guidelines to manage and mitigate the risks and impacts of
assessment of the increased road safety risk associated with project chapter any transport related issues. The RMP will be based on
traffic or identification of appropriate mitigation measures. (Section detailed fitness-for-use assessments undertaken post-EIS
The updated RIA included in the SREIS must include a 2110) and approval. The RMP will evolve as detailed design and
comprehensive road safety assessment of increased risk and the Road operation details are finalised.
appropriate mitigation measures. Impact The RMP will include consideration of road safety aspects.

Assessment
(Appendix R,
Section
4.11) of the
EIS

S16 342 As previously advised, TMR does not accept the significance and Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
magnitude assessment methodology is appropriate for the Assessment | expands upon work previously undertaken for the Road
identification and assessment of transport impacts. The EIS does not | (Appendix R, | Impact Assessment (Appendix R) of the EIS by
meet the requirements of section 4.3.2 of the Terms of Reference in Sections 5 documenting both a traditional traffic engineering

that an assessment of transport impacts has not been carried out in
accordance with all relevant requirements of the GARID.

The SREIS for the project must include a more comprehensive Road
Impact Assessment prepared in accordance with the GARID.

and 6) of the
EIS

Road Impact
Assessment
(Appendix K)
of the SREIS

assessment (in accordance with principles of the GARID)
and an updated environmental values assessment. Both
assessments undertaken to support the Road Impact
Assessment (Appendix K) of the SREIS seek to determine
the significance of the residual road impacts post
application of typical approval conditions and
implementation of the planned management strategies.
The inclusion of both approaches within the Road Impact
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Assessment (Appendix K) of the SREIS provides road
authorities greater certainty that the impact of the Project
can be effectively managed through the application of
typical approval conditions and the implementation of the
planned management strategies.

S16 343 This section and tables only discuss typical traffic generation rates Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
and traffic in the peak year (2045). The Main Traffic and Transport Assessment | provides annualised Project traffic forecast for all impacted
Report indicated traffic generation was aggregated per phase and per | (Appendix K) | roads during each year of the Project life. This will include
year. of the SREIS | traffic demands generated by each key facility during each
In the SREIS, present traffic generation figures by phase and year to Project phase.
enable TMR to determine project impacts and any required mitigation Figure 12-1 in the Road Impact Assessment (Appendix K)
prior to the peak demand year of 2045. of the SREIS shows those roads for which the peak Project

traffic demands in any year are greater than existing traffic
demands.

Through this process, the maximum impact on each road
link has been identified which shows that for the majority of
links the construction period is the most significant.

S16 345 Tables in this chapter to include subtotals and totals of all vehicle Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
movements associated with each project element. Annual traffic Assessment | provides annualised Project traffic forecast for all impacted
generation and project two-way traffic data should also be presented (Appendix R, | roads during each year of the Project life.
for each year and not simply the peak generating year. Section 8) of
In the SREIS, present traffic generation figures by phase and yearto | the EIS
enable TMR to determine project impacts and any required mitigation
prior to the peak demand year of 2045.

S16 346 Refer previous comments regarding significance assessment Road Impact | The Road Impact Assessment (Appendix K) of the SREIS

methodology.

The SREIS for the project must include a comprehensive Road
Impact Assessment prepared in accordance with the GARID.

Assessment
(Appendix R,
Section 9) of
the EIS

Road Impact

expands upon work previously undertaken for the Road
Impact Assessment (Appendix R) of the EIS by
documenting both a traditional traffic engineering
assessment (in accordance with principles of the GARID)
and an updated environmental values assessment. Both

energy

go further

Prepared for Arrow Energy Pty Ltd

42627140

21-191




Arrow Bowen Gas Project SREIS

Section 21 Submission Responses

Submission Issue Submission / Issue Reference Response
Number Number

Assessment | assessments undertaken to support the Road Impact

(Appendix K) | Assessment (Appendix K) of the SREIS seek to determine

of the SREIS | the significance of the residual road impacts post
application of typical approval conditions and
implementation of the planned management strategies.
The Road Impact Assessment (Appendix K) of the SREIS
will present case study assessments of potential facility
locations to confirm the effectiveness of the planned
management strategies and compare them against typical
outcomes achieved utilising a traditional traffic engineering
approach (i.e. GARID).
Figure 12-1 in the Road Impact Assessment (Appendix K)
of the SREIS shows those roads for which the peak Project
traffic demands in any year are greater than existing traffic
demands.

S16 347 The stated percentage increases on many roads exceed the 5% Road Impact | The Road Impact Assessment (Appendix R, Table 9.4) of
threshold stated in the GARID, in some cases by a very significant Assessment | the EIS related to an environmental values assessment of
margin. Potential impacts have not been adequately assessed and (Appendix R, | the impacts of the Project.
the stated assessment of Sensitivity, Magnitude and Significance of Section 9 The Road Impact Assessment (Appendix K) of the SREIS
Impacts in Table 9-4 is inconsistent with the GARID and not accepted | and Tables expands upon work previously undertaken for the Road
by TMR. 9-3and 9-4) | |mpact Assessment (Appendix R) of the EIS by
The SREIS for the project must include a Road Impact Assessment of the EIS documenting both a traditional traffic engineering
prepared in accordance with the GARID. Continued use of the Road Impact | assessment (in accordance with principles of the GARID)
sensitivity assessment methodology is not supported by TMR. Assessment | and an updated environmental values assessment. Both

(Appendix K) | assessments undertaken to support the Road Impact
of the SREIS | Assessment (Appendix K) of the SREIS seek to determine

the significance of the residual road impacts post
application of typical approval conditions and
implementation of the planned management strategies.
The inclusion of both approaches within the Road Impact
Assessment (Appendix K) of the SREIS provides road
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authorities greater certainty that the impact of the Project
can be effectively managed through the application of
typical approval conditions and the implementation of the
planned management.

S16 349 The conclusions contain a number of assertions about project impacts | Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
that are based on the use of significance assessment methodology. Assessment | expands upon work previously undertaken for the Road
This methodology is not consistent with the GARID and the report’s (Appendix R, | Impact Assessment (Appendix R) of the EIS by
conclusions are not accepted by TMR. Section 13) documenting both a traditional traffic engineering
The SREIS for the project must include a Road Impact Assessment of the EIS assessment (in accordance with principles of the GARID)
prepared in accordance with the GARID. This assessment must Road Impact | and an updated environmental values assessment. Both
include assessment of road safety, estimated access arrangements to | Assessment | assessments undertaken to support the Road Impact
project sites, assessment of the impacts of project traffic on (Appendix K) | Assessment (Appendix K) of the SREIS seek to determine
pavements and structures, details of over-mass and over-dimension | of the SREIS | the significance of the residual road impacts post
vehicle movements and assessment of intersection performance. application of typical approval conditions and

implementation of the planned management strategies.
The inclusion of both approaches within the Road Impact
Assessment (Appendix K) of the SREIS provides road
authorities greater certainty that the impact of the Project
can be effectively managed through the application of
typical approval conditions and the implementation of the
planned management.

S16 350 Description of construction materials, equipment and wastes. Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
Updated RIAs should include assessment of transport of materials, Assessment | models the latest project description including likely revised
equipment and wastes to and from project sites from their origins and | (Appendix K) | origins and destinations of construction materials,
destinations (port of import, quarry, manufacturer etc.). of the SREIS | equipment and wastes etc.

S19 373 The proponent should give consideration to involving the Queensland | Roads and Arrow will engage with all relevant stakeholders during
Police Service in the development of a Traffic Management Plan Transport development of the RMP. This item is best addressed as
(TMP) for the construction phase. chapter part of this process following EIS approval.

(Section

21.10) of the
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EIS

S19 374 The proponent should give consideration to the use of bus transport Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
for FIFO and DIDO workers to reduce the impact of vehicular Assessment | models the latest project description including revised FIFO
movements of its workforce. (Appendix K) | and DIDO projections.

of the SREIS | Bus transport will be utilised for workforce movement to
and from CGPFs during the construction, decommissioning
and rehabilitation phases.

S19 375 An increase in demand for QPS wide load escorts during the Roads and A RMP will be prepared in accordance with TMR’s
construction phase will need to be managed. Transport guidelines to manage and mitigate the risks and impacts of

chapter any transport related issues. The RMP will be based on
(Section detailed fitness-for-use assessments undertaken post-EIS
21.8) of the approval. The RMP will evolve as detailed design and
EIS operation details are finalised.
Arrow will engage with QPS particularly with regards to
escort arrangement protocols.

S19 376 The provision of the number of oversized deliveries to the QPS once Roads and Arrow will engage with all relevant stakeholders during
final design for the project is completed would assist the QPS in Transport development of the RMP. This item is best addressed as
planning for capacity and resourcing. It is suggested the proponent chapter part of this process following EIS approval once detailed
advance dialogue with the QPS regarding permit approvals for over (Section Project planning is finalised.
dimensional vehicles. 21.8) of the | A RMP will be prepared in accordance with TMR'’s

EIS guidelines to manage and mitigate the risks and impacts of
any transport related issues. The RMP will be based on
detailed fitness-for-use assessments undertaken post-EIS
approval.

The RMP will consider the movement of oversized loads
once detailed design and operations are finalised.

S23 407 Not meaningfully addressed in EIS: Road Impact | « The impact of Project traffic on the environment and

No infrastructure use analysis and mapping has been provided that
clearly details the modelling of effects on the local area road network

Assessment
(Appendix K)

agriculture is outside the scope of the Road Impact
Assessment.
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and the impacts on the productivity agricultural industry using the of the SREIS | « The Road Impact Assessment (Appendix K) of the

lower standard roads at the point of operations and the entire SREIS considers the cumulative impact generated by

transport corridor. There is a clear absence on any cumulative other planned projects which have the potential to

analysis of the transport use impacts along the existing transport influence future traffic demands. The link level of

corridors which already exhibits detrimental environmental and service reflects the influence that traffic growth

unacceptable agricultural impacts. potentially associated with the cumulative impact of
various other projects will have on the level of service
afforded by the road network.

S23 421 The EIS should address the process of the adverse road transport Roads and A RMP will be prepared in accordance with TMR’s
impacts from the project construction, operation and supply chain Transport guidelines to manage and mitigate the risks and impacts of
management over the project time line including adverse weather chapter any transport related issues. The RMP will be based on
conditions during operations in a sound and stable manner. There will | (Section 21) | detailed fitness-for-use assessments undertaken post-EIS
be a significant impact the development will bring to the service levels | of the EIS approval. The RMP will evolve as detailed design and
of road and transport infrastructure locally. The level of infrastructure operation details are finalised.
integrity and resilience is presently substantially below the level to The RMP will consider management of traffic to minimise
provide any security to the proposed operation in adverse weather impacts following adverse weather events.
conditions which in turn compromises the investment integrity and the
project resilience to meet production targets. Furthermore the
infrastructure proposed will be totally lost periodically and the EIS fails
to address the rapid reinstatement of infrastructure in sub optimal
conditions in a remote location which has a serious deficiency in
infrastructure natural raw materials (road making materials).

S23 425 The EIS should identify the alternatives and implement modified fuel Preliminary This item is outside the scope of the Road Impact
transport arrangements for the hydrocarbon fuels to be used in the Hazard and Assessment and is best addressed during detailed
project. Cumulative impacts of fuel transport and storage are not Risk chapter | planning undertaken post-EIS approval.
being adequately managed on a regional basis. The treatment of the (Section 27)
project strategy in isolation on this element delivers a substantial of the EIS
weakness to the long term resilient operation of the project during
challenging weather conditions flawing the investment strategy.

S23 426 The EIS should clearly identify any transport reallocation on rural Road Impact | The Road Impact Assessment (Appendix K) of the SREIS

roads on or adjacent to the project sites. The existing EIS project

Assessment

addresses this item by providing annualised Project traffic
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traffic assessment clearly promotes the non-state road network (Local | (Appendix K) | forecasts on all impacted roads during each year of the
Roads) as the preferred transport corridor for all the supplies to the of the SREIS | Project life however alternative routes will not be assessed
sited. Cumulative impacts from alternative travel to work journey paths as this is best undertaken during detailed design.
needs to be considered five the maintenance hierarchy and suitability It is noted that the modelling assumes preferential use of
of additional use capacity of the surrounding rural roads infrastructure. State-controlled roads where possible, rather than lower
order roads.
S23 441 The following points represent significant concerns in the Roads and This item is outside the scope of the Road Impact
Infrastructure area of the project: Transport Assessment. Flood immunity would however be considered
o Levels of road flood immunity for the arterial and local roads chapter when ultimately undertaking fitness-for-use assessments to
e Provide a detailed road hierarchy maintenance program for gsnzcg%ggl) inform the preparation of _RMPS' _ )
affected infrastructure across the development area. Impact The management strategies {approach provides a high level
«  The overall design of the temporary accommodation camp of certainty in rel_atlon to the likely form of any access works
i : ; " - Al Assessment | ¢, 5ccommodation camps
localities to be discussed with Council prior to finalising the plan of | (Appendix R) pS.
development (water, sewerage and road). of the EIS Details_ in relgtion to grade separation of pipelines and
o Due to the intensity of the development Council seeks full grade roads is outside the scope of the Road Impact Assessment.
separation in all instances of pipeline and existing transport
conflicts.
S23 448 Strategic Planning: Roads and A RMP will be prepared in accordance with TMR’s
All proposed access roads should be adequately secured and Transport guidelines to manage and mitigate the rigks and impacts of
managed in consultation with land owners and provide appropriate chapter any transport related issues. The RMP will be based on
access for existing agriculture uses and ensure that the cattle can still | (Section 21) | detailed fithess-for-use assessments undertaken post-EIS
use the land on either side and access water. of the EIS approval. The RMP will evolve as detailed design and
operation details are finalised.
The RMP will consider management of traffic to minimise
impacts following adverse weather events.
S23 475 Socio-economic and cumulative: Road Impact | The Road Impact Assessment (Appendix K) of the SREIS

Which airports will be used during construction and operation? And
how will these impact the condition of essential connecting transport
corridors?

Assessment
(Appendix K)
of the SREIS

models the latest project description including revised FIFO
and DIDO projections and identifies associated demands
along transport corridors.
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S23 513 Natural Resource and Stock Route Impacts: Roads and The identification of the specific roads that will ultimately be
The EIS fails to clearly identify which access roads will occur - State, | Transport selected to service the Project is outside the Road Impact
local government, private, stock routes and company roads? chapter Assessment. This item would ultimately be addressed
(Section when undertaking fitness-for-use assessments post EIS
21.5) of the approval. The road register in the RMP will identify all
EIS routes agreed to be fit-for-use.
S23 514 Natural Resource and Stock Route Impacts: Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
Compensation to local government and landholders for road use? Assessment | identifies the ultimate likely requirement for Arrow to enter
(Appendix K) | into Infrastructure Agreements with road authorities in
of the SREIS | relation to various impacts. The Infrastructure Agreements
will establish the mechanism by which road authorities are
"compensated" for impacts including for example any
significant increased maintenance requirements.
S23 515 Natural Resource and Stock Route Impacts: Roads and This item is outside the scope of the Road Impact
Who decides where access roads will be constructed - will Arrow give | Transport Assessment and will be addressed in the detailed design
private land holders input? Will they allow private landholders to use | chapter and planning stage of the Project. The relevant
the roads? (Section 21) | landholder(s) will be engaged as required at this time.
of the EIS
S23 525 What is the Arrow Energy strategy for goods/freight delivery to site Road Impact | As noted in the Road Impact Assessment (Appendix K,
including disaster management of fuel and dangerous goods? Assessment | Section 7) of the SREIS, it is anticipated that the majority of
(Appendix K, | delivery types will be co-ordinated from a marshalling yard
Section 7) of | location in Mackay with materials transport from this
the SREIS location to each Project site.

A RMP will be prepared in accordance with TMR’s
guidelines to manage and mitigate the risks and impacts of
any transport related issues. The RMP will be based on
detailed fitness-for-use assessments undertaken post-EIS
approval. The RMP will evolve as detailed design and
operation details are finalised.

The RMP will include consideration of the transportation of
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hazardous and dangerous goods including fuel.

S23

543

How will Arrow Energy manage and maintain road infrastructure
within the region serving this project?

Including scenarios of potential cumulative changes to workforce
structure as a remerging mining sector growth.

Road Impact
Assessment
(Appendix K)
of the SREIS

The Road Impact Assessment (Appendix K) of the SREIS
details the management strategies planned to be utilised to
manage, and where appropriate, mitigate any significant
Project impacts to road infrastructure.

The Road Impact Assessment (Appendix K) of the SREIS
includes consideration of the cumulative impact generated
by other planned projects which have the potential to
influence future traffic demands. The link level of service
reflects the influence that traffic growth potentially
associated with the cumulative impact of various other
projects will have on the level of service afforded by the
road network.

A RMP will be prepared in accordance with TMR’s
guidelines to manage and mitigate the risks and impacts of
any transport related issues. The RMP will be based on
detailed fitness-for-use assessments undertaken post-EIS
approval. The RMP will evolve as detailed design and
operation details are finalised.

S23

555

Will the existing configuration of the roads be able to accommodate
the demand?

Please provide a proposed road hierarchy plan for upgrading road
infrastructure to meet proposed demand standards.

Road Impact
Assessment
(Appendix K)
of the SREIS

The Road Impact Assessment (Appendix K) of the SREIS
details the management strategies planned to be utilised to
accommodate Project traffic demands. Identification of
specific works will however not occur until preparation of
Infrastructure Agreements post EIS approval.

A RMP will be prepared in accordance with TMR’s
guidelines to manage and mitigate the risks and impacts of
any transport related issues. The RMP will be based on
detailed fitness-for-use assessments undertaken post-EIS
approval. The RMP will evolve as detailed design and
operation details are finalised.
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S24 565 Firstly, the provision of industrial land and services that support the Roads and A RMP will be prepared in accordance with TMR’s
expanding resources sector is not addressed in either the Landuse Transport guidelines to manage and mitigate the risks and impacts of
and Tenure chapter or the Land use and Tenure Technical Report of chapter any transport related issues. The RMP will be based on
the EIS. Notably the EIS addresses most of the areas of Council's (Section detailed fitness-for-use assessments undertaken post-EIS
interests listed above in detail but with limited certainty on significant 21.10) and approval. The RMP will evolve as detailed design and
details, such as the sourcing and transport movements of workers as | Social operation details are finalised.
well as the transportation of materials and equipment from Mackay. Impact Similarly, "the SIMP is a live document, which can be
For example, if greater than 0% of the construction workforce and/or ASSG$Smem updated and adjusted as the environment and Project
greater than 10% of the operational workforce are sourced from the (Section change and impacts become apparent. As a result, the
local and regional area, creating a disparity in the assumptions of the | 24.3.5) of SIMP will be used to manage residual impacts into the
primary workforce scenario, the effect of the Project on housing, traffic the EIS future." Refer to the Social Impact Assessment chapter
and community services in the region may no longer be accurately Road Impact | (Section 24.3.5) of the EIS.
described as 'negligible’. Assessment | The Road Impact Assessment (Appendix K) of the SREIS
As the sourcing and transportation movements of the construction and | (Appendix K) | models the latest project description including revised
operational workforce for the Project is further developed, the social of the SREIS | workforce projections if appropriate.
and traffic impacts should be reassessed. Council supports the Consideration of land tenure is outside the scope of the
monitoring of the number of workers moving into the local and Road Impact Assessment.
regional area and the formulation of a housing strategy for
implementation and monitoring within the evolving Social Impact
Management Plan (SIMP).

S24 566 Additionally, the EIS states the assumption that 50% of the materials Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
and equipment for the Project will be transported from Mackay, Assessment | models the latest project description including revised
including any materials and equipment from the port at Townsville (Appendix K) | material requirements and logistics strategy.
WOUId traVel Via MaCkay. Yet, the EIS also states that the PI’OjeCt'S of the SREIS Further’ the Road |mpact Assessment (Append|x K) of the
traffic impacts, as well as cumulative impacts relative to 2045 future SREIS provides annualised Project traffic forecast for all
background traffic, are 'negligible' on most sections of road, including impacted roads during each year of the Project life to
the Peak Downs Highway from Mackay to Nebo. Council suggests the address this item.
review of the Project's likely impacts on regional infrastructure,
especially in regard to increased road transport.

S26 575 Further, it is recommended that supplementary assessment of the This item is outside the scope of the Road Impact

impacts to the existing rail network as part of the EIS is warranted.

Assessment as it relates to non-road based transport
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Impact assessment and mitigation measures associated with the rail impacts.

infrastructure has not received the same, detailed level of analysis

afforded to agricultural, mining and other land uses and associated

development. It is also suggested that any assessment of the

upstream impacts to the existing rail network as a result of this project

should be included in the EIS.

S33 624 Further information is required so that Vale can determine which Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
roads are expected to experience peak traffic flows. Specifically, what | Assessment | addresses this item by providing annualised Project traffic
volume of traffic is expected through the construction phase? (Appendix K) | forecasts on all impacted roads during each year of the

of the SREIS | Project life.

S39 712 The economic impacts on other road users from delays caused by Roads and A RMP will be prepared in accordance with TMR’s
Wide Loads, which is highly significant, e.g. Peak Downs Highway Transport guidelines to manage and mitigate the risks and impacts of
[PDH] currently 11,000 vehicles per day,[Eton Range] 20% Heavy chapter any transport related issues. The RMP will be based on
Vehicles, with estimated growth rate 5% p.a. are adding on average of | (Section detailed fitness-for-use assessments undertaken post-EIS
one hour per trip to allow for wide and over-dimensional loads. 21.10) and approval. The RMP will evolve as detailed design and
Coupled with the cumulative impacts by Arrow Pipeline Project, Road Impact | operation details are finalised.
ongoing Bowen Basin developments and Galilee Basin developments, | Assessment | The RMP will consider management of traffic to minimise
wide load movements are forecast to nearly double by 2016. (/??ﬁeréflig( R) | impacts following adverse weather events.

of the

These delay costs are enormous, currently up to 11,000 hours per
day for drivers plus commercial vehicle costs,

Eton Range has approx. 900 coaches traversing per month, these
loaded coaches also have frequent stops for wide loads, also leaving
early to allow for delays, this is a major social impact also.

These huge costs apply to the non mining sector, cattle, grain, local
and state government employees, health, education, rail and service
industries.

Wide loads are causing industries to be non competitive locally and
internationally, if the decision from a review is 10 metre plus wide
loads are acceptable, then massive road infrastructure improvements
are needed urgently and funding made available for these.

Arrow will engage with relevant stakeholders in relation to
over-dimension and over-mass vehicle movements during
development of the RMP. This item is best addressed
during detailed planning undertaken post EIS approval.
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Ref: State Coroner Michael Barnes inquest into wide load escort
fatalities, 15.03.13 and recommendations. Attachment [A]

Economic costs must be calculated from serious road crash injuries
and fatalities, noting a minimum of 10, up to 14 serious injuries per
fatality.

Qld Fatality cost $2.7M [QPS]
Serious head injury up to $8M [33900 Collaboration]
Serious spinal injury up to $6.5M [33900 Collaboration] "

S39

713

Considering the economic impacts from cumulative impacts above,
one would expect road safety issues from cumulative impacts from
multiple developments in the Bowen and Galilee Basin.

The delays described above, cause severe fatigue issues on a road
that already has double the state average of fatigue related crashes
as a causal factor, Ref: DTMR Crash overview 2007-2012 [see
attached doc, page four Isaac] [G]

With reference to 31.1.3 Assessment method:

There is no specific mention of road and transport, the RIA must have
all the economic costs clearly transparent to other road users and
industries and be shown with economic impacts.

Consultation with RAAG and TMR using the RAAG Rest Area and
Stopping Places Master Plan, which recognises locations for rest
areas, and contribution to this project as mitigation for fatigued drivers
Ref: RASP Master plan attached {H]

Road Impact
Assessment
(Appendix K)
of the SREIS

The Road Impact Assessment (Appendix K) of the SREIS
identifies best practice management strategies to manage
and where appropriate mitigate any significant impacts
associated with Project traffic in line with relevant
legislative requirements.

S39

714

The expected life of this project,[40 years] including pipeline,
combined with the long life projects in the Galilee Basin will have a
large long term cumulative effect on an already stressed Peak Downs
Highway, and associated arterial roads, Fitzroy and Suttor
Development roads, causing high risk to residents of Mackay
travelling to the hinterland, all residents in the Bowen Basin travelling

Road Impact
Assessment
(Appendix K)
of the SREIS

The Road Impact Assessment (Appendix K) of the SREIS
identifies best practice management strategies to manage
and where appropriate mitigate any significant impacts
associated with Project traffic in line with relevant
legislative requirements.
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for social or work needs, tourism traffic being encouraged with the QId
Tourism Drive Strategy, and Mining trail tourism promoted by Mackay
and Isaac Regional Councils.
We recommend a new RIA report be compiled using transport and
logistics experts for example: ARRB, TMR, NHVR, QTLC.SCOTI
S39 715 No mention of Heavy Vehicle Fatigue Management legislation, how Cumulative A RMP will be prepared to manage and mitigate the risks
organisations and drivers can comply with this and “Chain of Impacts and impacts of any transport related issues, including safe
Responsibility” with the cumulative impacts of the Arrow Bowen Gas chapter driver behaviour and fatigue management protocols.
Project, Arrow Pipeline Project, Bowen Basin expansion and the (Section
massive impacts from the Galilee Basin developments 31.1) and
Recognition of Heavy Vehicle fatigue legislation, COR, and how Arrow | Road Impact
Energy, and contractors will comply. Assessment
(Appendix R,
Section
10.2) of the
EIS
S39 716 It is well recognised in the mining industry, the greatest danger and Cumulative The SREIS Road Impact Assessment identifies best
risk of injury or fatality is in the uncontrolled environment being travel Impacts practice management strategies to manage and where
time on the road travelling to or from site or between sites. chapter appropriate mitigate any significant impacts associated with
Based on this, and all of the above a cumulative assessment is (Section Project traffic in line with relevant legislative requirements.
strongly recommended 31.3)ofthe | A RMP will also be prepared to manage and mitigate the
EIS risks and impacts of any transport related issues, including
safe driver behaviour and fatigue management protocols.
S39 717 It should be clearly stated the roster/fatigue guidelines for this project Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
will work under, and enforcement of these guidelines with contractors | Assessment | identifies best practice management strategies to manage
and service companies. An example is road pilots, commonly work up | (Appendix K) | and where appropriate mitigate any significant impacts
to 24 hours returning to base for the next trip, as they do not get of the SREIS | associated with Project traffic in line with relevant

reimbursed for the return trip, often paid mileage only outbound. This
also applies to parcel delivery, light vehicles used in the freight
industry, fatigued drivers are high risk to other road users.

legislative requirements.

A RMP will be prepared to manage and mitigate the risks
and impacts of any transport related issues, including safe
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Coroner Barnes inquest also shows how easily delays can cause driver behaviour and fatigue management protocols.
fatigue with QPS escorts also.
Solution: legislation, or at least, Arrow Energy require road pilots and
all freight delivery drivers to comply with HV Fatigue regulations.

S39 718 Projects Relevant to the Study Area Road Impact | The Road Impact Assessment (Appendix K) of the SREIS

Several Galilee Basin projects have been approved, several have
current EIS

These enormous projects will have large cumulative impacts on
Bowen Basin Road Infrastructure.

An example: Fuel for the Bowen Basin travelling through Walkerston,
along the Peak Downs Highway was over 1.25Billion litres per annum
in 2012, with expected growth [and capacity in Mackay] with Galilee
Basin on stream by 2016 to be in excess of 2 Billion litres p.a.

A significant amount will travel via the Fitzroy and Suttor Development
roads.

The high traffic growth increase on the PDH will be high risk cargo,
with high risk of significant environmental damage in the event of a
major incident

Major rail projects construction generate a huge amount of road
traffic, this was most noticeable on the Bowen Development Road
during construction of the “Missing Link”, many associated problems
caused by “illegal” dangerous access points by contractors for
delivery of goods, water trucks, crane access.

TMR had considerable problems policing these dangerous access
points.

Cumulative impact assessment must include:

Projects relevant to the study area must include Galilee Basin
projects, and the associated rail projects.

The cumulative impact assessment must take on board the

Assessment
(Appendix K)
of the SREIS

identifies best practice management strategies to manage
and where appropriate mitigate any significant impacts
associated with Project traffic in line with relevant
legislative requirements. The management strategies will
identify typical requirements for access to all common
facilities associated with the Project.

The identification of the specific roads that will ultimately be
selected to service the Project is outside the scope of the
Road Impact Assessment but this item would ultimately be
addressed when undertaking fithess-for-use assessments
post EIS approval. The road register in the RMP will
identify all routes agreed to be fit-for-use.

The Road Impact Assessment (Appendix K) of the SREIS
includes consideration of the cumulative impact generated
by other planned projects which have the potential to
influence future traffic demands. The link level of service
reflects the influence that traffic growth potentially
associated with the cumulative impact of various other
projects will have on the level of service afforded by the
road network.
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AusRAP/RACQ star rating of the Peak Downs Highway, Being 1/2/3
star.

S39 719 Potential Non-Project Impacts Cumulative The Road Impact Assessment (Appendix K) of the SREIS
No mention in the list of projects, of major rail line projects associated | Impacts includes consideration of the cumulative impact generated
with the Galilee Basin, particularly new lines to Dudgeon Point Port of | chapter by other planned projects which have the potential to
180Million tonnes p.a., and rail upgrades to Hay Point from 60-160 (Section influence future traffic demands. The link level of service
M.T. PA 31.6.2) of reflects the influence that traffic growth potentially
These rail projects will have major impacts on road infrastructure, the EIS ass.omateq”v\llqlth the cuthfIatlvle |fmpac_t of \;farlguz %thehr
particularly large earthworks for overpasses and underpasses, also Road Impact proléects wi kave on the level of service afforded by the
pipeline infrastructure for Arrow Pipeline project. Assessment road network.

The cumulative impacts of the projects listed, must be expanded to (’?‘pﬁendé)gf)
include Galilee Basin impacts on the Bowen Basin, and appropriate of the SREIS
assessment undertaken

S39 720 “Potential impacts of the project are anticipated to be minor” Cumulative The Road Impact Assessment (Appendix K, Figure 12-1) of
This statement is a gross mis|eading understatement. |mpaCtS the SREIS details TMR roads where it is Ilkely that PrOjeCt
Considering the current massive impacts on road users listed above chapt.er ,t,r"’.lﬁlc?’ F‘em"f}r.‘ds will exceed the typical GARID threshold of
with delays from wide loads, and the cumulative impact with (Section 31) S|gn|f|cqnt impact. The Rogd '”?PaCt Assessment
thousands of loads of pipes and massive movements of drill trucks of the EIS (App.]?ndlx .K) of the SRE'.S |d§nt.|f;]es thgt ther(;:rwtl beh
and crews for this project, often on narrow rural back roads, severely | Road Impact | significant impacts associated with Project traffic but that
impacted by any rain with no recognition of this is erroneous. Assessment thesre '”?F’aC‘fS (r:]an Fe eﬁgctlvely managed throggh the

X - i application of the planned management strategies.
A separate unbiased report by an independent body such as ARRB (Appendlx K, pplicat P g g
needs to be undertaken including economic, road safety and social Figure 12-1)
impacts of the SREIS

S39 721 "Cumulative impacts for communities are inherently difficult to identify | Cumulative The Road Impact Assessment (Appendix K) of the SREIS
or assess because they are based on assumptions of assessments Impacts identifies best practice management strategies to manage
made by other projects which may be difficult or impossible to chapter and where appropriate mitigate any significant impacts
ascertain” (Section associated with Project traffic in line with relevant
This statement is erroneous in that information is not available or 31.4.10.3) of | legislative requirements. The management strategies will

the EIS identify that for low volume and low standard roads Arrow

incorrect, e.g.

will enter into a "make good" agreement with road
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Ref 23.6.1 to 23.8 in economic impacts no mention is made on Road Impact | authorities to address impacts.

impacts on other road users Assessment

No mention serious risk of damage to rural roads by drill trucks, (Appendix K)

delivery of pipes, and subsequent mitigation costs and economic of the SREIS

costs to landholders, agricultural interests with their operations if

roads are closed from poor management or just unexpected weather

events.

A recent example: in June/July 2012 drill trucks destroyed roads west

of Belyando crossing, by driving on them after recent rain, significant

cost to reinstate, cattle trucks could not traverse these roads for

months after.

A separate unbiased report must be produced with input from Rural

Councils, livestock haulage, grain haulage, ARRB or similar as to the

economic impacts to rural industry from use of these roads, this will

include for example where pipelines are being placed across roads,

causing delays to all motorists.

The RUMP must consider impacts on the users of rural roads, the

likely very high costs of mitigation if Arrow Energy contractors use the

roads after rain, how those impacted will be reimbursed.

S39 722 Health and Emergency Services Cumulative The Road Impact Assessment (Appendix K) of the SREIS
Increased likelihood of traffic accidents and road safety issues along | Impacts identifies best practice management strategies to manage
Peak Downs Highway. chapter and where appropriate mitigate any significant impacts
This statement, while recognising impacts on all road users, is not (Ssleé:tlop h Iass.olclqted W'th. Project traffic in line with relevant
recognising with the high number of drill trucks, pipe delivery trucks on | = - ) ofthe | legislative requirements.
narrow rural access roads, and arterial development roads, a
significantly higher risk of road crash trauma will apply to these roads, | Road Impact
recognition must be made of huge costs to the community of road Assessment
crash injuries, up to $8Million for a serious head injury. (Appendix K)

of the SREIS

No recognition in this statement who will pay for the extra emergency
staff to service the extra workload imposed?
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Submission
Number

Issue
Number

Submission / Issue

Reference

Response

We suggest an extra section needs to be added into, Roads and
Transport.

This section to recognise significant impacts on other road users due
to cumulative effects of Bowen and Galilee Basin coal and rail
projects plus Arrow CSG projects."

In addition to the RIA

RAAG has produced a Decade of Action plan for the Peak Downs
Highway, this can be used as a starting point for a full report that must
be produced recognising the full risk to the community on the Peak
Downs Highway, Arterial Development roads and rural feeder roads
that will be extensively impacted by traffic generated by this project,
all emergency services must be involved in the report. Attach [E]

As an example, Nebo relies heavily on an already overstretched SES
volunteers to attend and manage road crashes, how will Arrow Energy
help staff this volunteer group, with increased workload as already
recognised."

S39

723

The last paragraph of this section has no merit, this statement is not
recognising the reality nearly all projects planned in the Galilee Basin,
and associated rail projects are advancing at a rapid rate, with all
these projects having very high cumulative impact in 2015/6 on the
Bowen Basin

There is ample evidence of all these projects coinciding in 2015/6 with
serious cumulative impacts.

The Cumulative Impacts section needs to be rewritten taking into
account economic, road safety and social costs caused by impacts to
other road users, the mitigation costs of repairs to rural roads must be
recognised due to the cumulative effects of Arrow Bowen Pipeline and
Arrow Bowen Gas Project

Cumulative
Impacts
chapter
(Section
31.6) of the
EIS

Road Impact
Assessment
(Appendix K)
of the SREIS

The Road Impact Assessment (Appendix K) of the SREIS
does not include specific detailed consideration of the
impacts associated with the cumulative impact of specific
projects but will instead detail likely growth rate ranges.
More refined consideration has been undertaken for each

of the case study locations.

The Road Impact Assessment (Appendix K) of the SREIS
identifies best practice management strategies to manage
and where appropriate mitigate any significant impacts

associated with Project traffic in line with relevant
legislative requirements.

S39

727

Several Heavy Vehicle Rest Areas shown do not exist, they are either
HV Stopping places, TMR Scaly pads, or Road train breakdown pads.

Roads and
Transport

An updated figure has been prepared and presented in the
Road Impact Assessment (Appendix K) of the SREIS. The
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Submission lssue Submission / Issue Reference Response
Number Number
TMR Scaly pads are not suitable for rest, immediately adjacent to chapter Road Impact Assessment (Appendix K) of the SREIS
highway headlights and road noise. (Section 21) | summarises the latest publicly available road condition data
Road train break down pads are workplaces, and not suitable for rest | and Figure including crash rates (Figure 5-6) and motorist stopping
due to headlights, road noise and truck engines. 21-5) and areas (Figure 5-11).
One HV rest area at Nebo is not shown. Road Impact | A RMP will be prepared to manage and mitigate the risks
Several HV Stopping places shown do not exist on the Fitzroy éf;;:ﬁ?ﬂf ?-\E Zﬂse'pqg):;;iing?%g?gt?pﬁét;]e;%;ed 'SSU?S' |ntclud||ng safe
development road, removed during road works in 2011 Section 9 gement protocols.
Motorist rest areas are inaccurate in positioning. 10.2) of the
Note: No motorist rest or HV areas Bowen Development Road, one EIS
only motorist rest area Gregory Development Road Road Impact
Note: No HV Rest areas Fitzroy or Suttor Development Roads. Assessment
For compliance with Heavy Vehicle Fatigue Management legislation, | (Appendix K,
where do HV stop for proper rest? Figure 5-6
Statistics for crash causal factors in the Bowen Basin show the Peak | nd 5-11) of
the SREIS

Downs Highway is double the state average, the Fitzroy is triple the
state average, Arrow Energy staff will be at high risk from other
motorists driving fatigued on these roads.

1. A site inspection was also undertaken to confirm the condition of
existing road infrastructure

9. The potential cumulative impacts were evaluated, taking into
account of other major projects in the area”

e An accurate figure [map] needs to be created, which RAAG can
assist with. Attachment [H]

e The EIS needs to show how compliance will take place with Heavy
Vehicle Fatigue legislation and Chain of Responsibility, taking into
account drastic lack of HV Rest Areas.

e The EIS needs to address travel management plans including rest
breaks, taking into account drastic lack of Motorist rest areas,
special note the Fitzroy Development Road
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Submission
Number

Issue
Number

Submission / Issue

Reference

Response

e We suggest consultation and reinspection take place to enable an
accurate map be created and included in the EIS

e We suggest this evaluation did not take into account cumulative
impacts as close as 2015/6."

S39

728

This report does not take into account current problems, delays, road
safety issues caused by wide and over-dimensional loads.

Example, if the Peak Downs Highway is suitable for current use, why
then are TMR spending $millions on design, geo surveys for planning
study for re-alignment of the Eton Range. AusRAP rated 1 star
Attachment [D]

The recent AusRAP study paints a very poor picture of the Peak
Downs Highway

The 33900 Decade of Action Plan shows numerous shortcomings of
the Peak Downs Highway Attachment [E]

Table 23 does not show current serious shortcomings of these roads,
and worse with anticipated traffic growth

It is very easy to generalise the Peak Downs Highway, percentage of
HV is much higher from Nebo to Moranbah with no passing lanes,
Mackay to Nebo, very high traffic volumes at change of shifts, the
anticipated growth on Clermont to Moranbah section could double in
two years with Galilee Basin Developments

New tables need to be drawn with much more accurate picture of
growth volumes of AADT, thus giving a more accurate road safety risk
picture.

Road Impact
Assessment
(Appendix K)
of the SREIS

The Road Impact Assessment (Appendix K) of the SREIS
identifies best practice management strategies to manage
and where appropriate mitigate any significant impacts
associated with Project traffic in line with relevant
legislative requirements.

S39

729

2011 AADT traffic volumes used as a base, and only using committed
development projects grossly underestimates cumulative HV traffic
growth that will be generated from cumulative Galilee Basin, CSG,
Bowen Basin expansion developments likely to be approved and
commence in 2013/4 on the Peak Downs Highway

Roads and
Transport
chapter
(Section 21,
Table 21-9)

The Road Impact Assessment (Appendix K) of the SREIS
does not include specific detailed consideration of the
impacts associated with the cumulative impact of specific
Projects but will instead detail likely growth rate ranges.
More refined consideration has been undertaken for each
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Submission

Issue

Submission / Issue Reference Response
Number Number
An independent RIA be commenced taking into account all expected of the EIS of the case study locations.
development approvals. Road Impact
Assessment
(Appendix K)
of the SREIS
S39 730 "With the addition of cumulative development traffic all roads would Road Impact | The Road Impact Assessment (Appendix K) of the SREIS
continue to operate at LOS A, which indicates that free flow conditions | Assessment | identifies best practice management strategies to manage
will occur”. (Appendix R, | and where appropriate mitigate any significant impacts
Most drivers on the Peak Downs Highway would strongly contest this | Section associated with Project traffic in line with relevant
statement, the road does not have free flow conditions now. 4.3.1, legislative requirements.
Most companies add one hour to travel time Mackay-Moranbah of Segtlon 9.1 | ARMP will be prepared in accordance with TMR's
say four years ago, mostly due to wide/over-dimensional loads, or just | &" Se]?tlk?n guidelines to manage and mitigate the risks and impacts of
slow moving road trains hauling coal or gravel, the Red Hill is élzéz) ofthe | any transport related issues. The RMP will be based on
notorious for road trains travelling west to be down to 40kms per hour detailed fitness-for-use assessments undertaken post-EIS
or less for several kilometres. Road Impact | approval. The RMP will evolve as detailed design and
No passing lanes for 160 kilometres Nebo to Clermont, with over 20% Assessgjent operation details are finalised.
HV AADT Doubles or Type 2 road trains may be free flowing, but at (Appendix K)
what speed? of the SREIS
Attachment [C,D]"Recognition must be made of the shortcomings of
the Peak Downs Highway, to be compounded by cumulative impacts
S39 731 No mention of vehicle standards required from manufacturers of light Health and Arrow currently ensure that all Project-related light vehicles
vehicles, which can have significantly different outcomes in the event | Safety (including 4WD) will be ANCAP 5 star rated.
of crash chapter
All light vehicles including 4wd’s be ANCAP 5 star rated, this includes | (Section 30,
all contractors Table 30-2)
of the EIS
S39 732 No mention of Daytime Running Lights [DRL’s] or as commonly done | Health and Arrow's Journey Management and Driver Safety Procedure
in Australia, auto low beam when engine running, this will improve Safety (99-H-PR-0043) stipulates that all personnel must ensure
safety at all times but significantly so on dirt roads. chapter that head lights are on at all times while driving.
All vehicles, including trucks have auto low beam lights on when (Section 30,
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Submission Issue -
Submission / Issue Reference Response
Number Number
engine running from new. Table 30-2)
of the EIS
S39 733 Many 4wd vehicles are not supplied with tyres that are suitable for Health and All Project 4WD vehicles will be equipped with tyres
gravel/dirt roads in the Bowen Basin. Safety appropriate to gravel / dirt. Where hire vehicles are used
Suggest an appropriate Speciaiist' Specify appropriate tyres to be Chapt.er (Si.lCh as for contractors), Arrow will ensure that these are
supplied from new with any light vehicle to be used on gravel/dirt (Section 30, | mine-spec.
roads Table 30-2)
of the EIS
S39 734 If, employees or contractors will be using light vehicles for towing Health and Where employees and contractors are required to tow
trailers, lighting platforms etc. particularly on gravel roads, high risk Safety trailers, they will complete a nationally accredited towing
attached this activity for the driver and other road users. chapter course, if required.
Employees and contractors towing trailers must complete a nationally | (Section 30,
accredited towing course. Table 30-2)
of the EIS
S39 735 “ All identified cumulative impacts remained negligible, except for the Environment | The Road Impact Assessment (Appendix K) of the SREIS
impact on the Suttor Development Road between Elphinstone and al identifies best practice management strategies to manage
Red Hill Road which remained low” Framework and where appropriate mitigate any significant impacts
The statement “all of the roads assessed would operate at LOS A chapter associated with Project traffic in line with relevant
[free flow conditions] with predicted 2045 background traffic flows”. (?eﬁtlolglg-i%) legislative requirements.
of the

As mentioned in several sections above, the cumulative economic
impacts on other road users, by being delayed by thousands of "wide
and over-dimensional loads” for freight of pipes, and oversize drilling
equipment cannot be ignored and down played.

The Peak Downs Highway has double the state average fatigue
related crashes, the Suttor Development Road has triple the state
average of fatigue related crashes, delays will only compound this
problem, extenuated by lack of passing lanes, near zero HV stopping
places for wide loads to pass.

The Peak Downs Highway is not currently free flow, is getting worse
by the week, thousands of motorists are adding 33% to travel times to

A RMP will be prepared in accordance with TMR’s
guidelines to manage and mitigate the risks and impacts of
any transport related issues. The RMP will be based on
detailed fitness-for-use assessments undertaken post-EIS
approval. The RMP will evolve as detailed design and
operation details are finalised.
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Submission

Issue

Submission / Issue Reference Response

Number Number

allow for wide loads, will be much worse the next three years with

forecast wide load movements, this is a serious economic cost to

thousands of motorists daily.

The risk to other Heavy Vehicle traffic from the cumulative effects of

multiple projects must be recognised and mitigation of these

managed.."

"A report must be generated showing the true cost to the community

and economy from wide load delays, included, must be impacts

adding to fatigued drivers, and the cost of fatigue related crashes on

Bowen Basin arterial roads.

The cumulative impacts on road safety must be seriously addressed,

the increased economic and social impacts from road crashes is

immense.

Delays such as the recent wide load truck tray that “fell off” blocking

the Peak Downs highway for over 8 hours, the recent collision with a

wide load and cattle truck, again blocking the highway are cumulative

impacts causing economic cost, ref 6.16 Economics.

An independent report must be generated.”

S39 736 “Limit project traffic on school bus routes....” Impact Project-related coach movements are included as ‘Bus
We ask the question, why are the 900 coaches carrying miners per Assessment | Trips’ in the traffic generation estimation (refer to the Road
month on the Peak Downs Highway not recognised, they also pull Method Impact Assessment (Appendix K, Section 7) of the SREIS).
over to pick up and drop off, e.g. At Eton, numerous coaches stop chapter Consequently, coach trips related to this Project are
each day, with no designated, safe, signed Bus Stop, (Section included in the roads and transport impact assessment,

Is this discrimination. ... 6.14) and and impact management and mitigation measures.
These coaches will be carrying Arrow Energy staff, no recognition of .IB&?]iiggd The I_R(’joad tlfr]npa_ct ,?_ssessmeant) (A_ppte_ndlx Kt) ofrt]hehSREIS
traffic management for coaches, they will also be delayed by wide chapter considers the significance ot Froject impacts whic
loads. ! includes proportionate impacts on State-controlled roads.

. . . . ) (Section These calculations include traffic associated with all vehicle
RAAG has received written concerns from mine coach drivers being 21.8, Table classes and users including the bus services identified.
forced off the road in unsafe places by wide load escorts, is this 21-4,21.9 . . . ,
acceptable? and 21.10) A RMP will be prepared in accordance with TMR’s
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Submission Issue Submission / Issue Reference Response
Number Number
Questions need to be asked regarding fatigue management of coach of the EIS guidelines to manage and mitigate the risks and impacts of
drivers, RAAG is aware of several very near misses, including a Road Impact | any transport related issues. The RMP will be based on
coach driver that went to sleep at the top of the Eton Range, saved Assessment | detailed fithess-for-use assessments undertaken post-EIS
only by a passenger who shook him awake." (Appendix K, | approval. The RMP will evolve as detailed design and
We ask if the safety of all travellers on coaches be considered, Section 7) of | Operation details are finalised.
especially considering the AusRAP assessment of the Peak Downs the SREIS
highway.
Are the coach stopping places safe, for pedestrians, and other traffic,
are coach stops adequately signed and lighted, must be noted a high
percentage of mine coaches pick up and drop off at night, many
employees are female
Have adequate risk assessments been completed for employees
travelling by coach.
What fatigue management guidelines are coach drivers to work to?
S40 759 Transport and Road use: Road Impact | Arrow recognises the impact of Project-related traffic on
S41 803 Arrow has not adequately recognised or addressed the impact of Assessment | adjacent land uses (such as cattle grazing) as ‘amenity’.
s42 847 heavy traffic haulage over the Project Road Network, disrupting the (Appendix R, | Refer to the Road Impact Assessment (Appendix R,
s43 891 landholder’scattle grazing operations. This is especially the case Section 6.1), | Section 6.1) of the EIS.
iti i i i ifi Roads and itivi i
sa4 935 wh_en it is gon3|dered that 90.2% of the Project area is classified as The sen3|t|V|.ty of rgad network amenity before and. after the
being grazing land. Transport implementation of impact management measures is
S45 979 chapter discussed in the Roads and Transport chapter (Section
S46 1023 (Section 21.9.1 and 21.11 respectively) of the EIS.
S47 1067 21.9.1 and Further, Arrow commits to "routinely monitor integrity and
S48 1111 21.11) and amenity on Project-related roads [B588]." Refer to the Draft
S49 1155 Draf_t Environmental Management Plan (Appendix Z, Section
Environment | 7 4 15 3) of the EIS.
%0 1199 al The Road Impact Assessment (Appendix K) of the SREIS
S5l 1243 I\P/Ilgrr:agement addresses this item by providing annualised Project traffic
S52 1287 (A : forecasts on all impacted roads during each year of the
ppendix Z, . ; o
Section Project life. In addition the Road Impact Assessment
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Submission Issue Submission / Issue Reference Response
Number Number
Z.4.15.0f the | (Appendix K, Figure 12-1) of the SREIS details TMR roads
EIS where Project traffic demands exceed 5% of existing traffic
Road Impact | demands.
Assessment | During the preparation of future RMPs, consideration will
(Appendix K) | be given to all roads and intersections where Project traffic
of the SREIS | demands trigger the 5% threshold.
S40 760 Transport and Road use: Draft The Road Impact Assessment (Appendix K) of the SREIS
s41 804 The Project will generate increased numbers of heavy haulage traffic | Environment | identifies best practice management strategies to manage
s42 848 on the local and State Controlled Road Network. It is questionable for | @l and where appropriate mitigate any significant impacts
s43 892 example if the Peak Downs Highway will have sufficient capacity to Management | associated with Project traffic in line with relevant
cater for the Project generated traffic given many sections of the Plan legislative requirements.
S44 936 Technical Report under reference relevantly concludes on Page 9 the | (Appendix Z, | A RMP will be prepared in accordance with TMR's
S45 980 Highway is 'generally in poor-good condition with unsealed shoulders | Section guidelines to manage and mitigate the risks and impacts of
S46 1024 and visible patching and rutting on the road surface'. Z.4.15.3) of | any transport related issues. The RMP will be based on
s47 1068 the EIS detailed fitness-for-use assessments undertaken post-EIS
348 1112 Road Impact | approval. The RMP will evolve as detailed design an