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1

Introduction

The Byerwen Coal Project (the Project) will require diversion of one watercourse, as
defined under the Water Act 2000 (Water Act). The watercourse is located at the
downstream end of an unnamed tributary of Suttor River (herein referred to as
‘Tributary 1’). The diversion is required to enable access to the coal resource. This report
consolidates all available information on the proposed watercourse diversion for the
Project.
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2

Existing conditions

The Project is located approximately 140 km west of Mackay in the Northern Bowen
Basin, approximately 30 km north-west of the town of Glenden (see Figure 2.1). The
Project involves the development of a coal mine at a ‘greenfield’ site close to the
catchment divide between the Suttor River and Bowen River catchments.
2.1

DEFINED WATERCOURSES

A Department of Natural Resources and Mines (NRM) letter of advice (19 July 2012),
advised that within the project boundary, two watercourses met the watercourse criteria of
the Water Act, one in Rosella Creek subcatchment and one in Upper Suttor River
subcatchment.
The watercourse within the Rosella Creek subcatchment will not be diverted as a result of
the Project, so is not discussed further in this report.
The watercourse within the Upper Suttor River subcatchment, located at the downstream
end of Tributary 1, is deemed to commence approximately 5,400 m upstream of the
confluence with the Suttor River. Only the upper 2,000 m of the watercourse will be
affected by the proposed diversion. Drainage features that feed the watercourse will also
be diverted. The extent of the watercourse is shown in Figure 2.2.
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Figure 2.1
PROJECT LOCATION
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Figure 2.2
EXTENT OF WATERCOURSES IN THE PROJECT AREA
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2.2

WATERCOURSE CHARACTERISTICS

The watercourse is ephemeral and generally sandy. The morphology of the channel ranges
from sharply eroded and incised to gentle vegetated slopes. Isolated pools were observed
during a field inspection by Kellogg Brown & Root Pty Ltd (KBR) in September 2012.
Photographs of the watercourse close to the downstream end of the proposed diversion are
shown in Figures 2.3 and 2.4.
Figure 2.3 shows a typical view of the channel form which is characterised by a coarse
mobile bed, low banks and broad overbank flow path that is cleared. The bed and
immediate banks sustain some sparse but mature trees. Debris is evident in the main
channel.
Figure 2.4 shows a section of channel close to but downstream of the proposed diversion.
The channel is broad, sandy and loose. Steep banks with bank erosion are in view, which
is typical of isolated eroded banks that occur in some locations along the watercourse.
Figure 2.5 shows an aerial photograph of the diverted extent of Tributary 1 with the
section deemed to be a watercourse under the Water Act highlighted.

Figure 2.3
TRIBUTARY 1 IMMEDIATELY UPSTREAM OF NML
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Figure 2.4
TRIBUTARY 1 IMMEDIATELY DOWNSTREAM OF NML
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Figure 2.5
AERIAL PHOTOGRAPH OF TRIBUTARY 1 THAT WOULD BE DIVERTED
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2.3

TOPOGRAPHY

Elevation(mAHD)

The main flow channel of Tributary 1 ranges between 5 m and 20 m wide. The channel
height is typically 1.0 m, but can reach 5.0 m in sections with steep banks that are
undercut by erosion. Typical cross sections of Tributary 1 along the section to be diverted
(only part of which is a watercourse under the Water Act 2000) are provided in Figure 2.6.
The location of the cross sections is shown on Figure 2.5. The cross sections support field
observations of a flat creek bed, low banks and a broad floodplain.
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Figure 2.6
TYPICAL CROSS SECTIONS OF TRIBUTARY 1 (LOOKING DOWNSTREAM)
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The longitudinal gradient of the channel is mostly consistent with an average slope of
0.2%. A longitudinal profile of the creek bed of the main diverted channel is shown in
Figure 2.7. The chainages shown correspond to those labelled on Figure 2.5.

Elevation (mAHD)

305
300
295
290
285
280
0

1000

2000

3000

4000
5000
Chainage (m)

6000

7000

8000

Figure 2.7
LONG SECTION FOLLOWING THE BED OF TRIBUTARY 1
2.4

GEOMORPHOLOGY

Tributary 1 is characterised by a single channel with a developed floodplain and shallow
gradient that is predominately sandy. The proposed diversion would be designed to match
the existing geomorphic conditions of Tributary 1 which are discussed below and
summarised in Table 2.1.
The gradient of Tributary 1 is considered low with an average slope of 0.2%. The
sinuosity value (ratio of stream length to straight line valley length) of 1.3 is typical of low
gradient streams. Low values of sinuosity (less than 1.2) typically relate to streams with
steep gradients and high sinuosity values (greater than 1.2) relate to streams with low
gradients (Rosegen, 1994).
Entrenchment ratio is the ratio of flood prone width to bankful width, with the flood prone
width defined as the width of the creek at 2 times the bankful depth (Rosegen, 1994). The
entrenchment ratio of Tributary 1 is a very high value of 18, indicating that the channel is
not incised and has a well-developed floodplain. This is confirmed in the width/depth ratio
of 13, meaning the width of the bankful channel is 13 times larger than the bankful depth.
Table 2.1

Tributary 1

Tributary 1 existing geomorphic conditions
Existing
Length (m)

Average
Slope (m/m)

Width/Depth
Ratio (m/m)

Entrenchment
Ratio (m/m)

Sinuosity
(m/m)

Meander
Radius (m)

Creek Bed
Material

8,190

0.002

13

18

1.3

150

Sand
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2.5

FLOODING AND DRAINAGE

A flood study of the Project area was completed by KBR (2012) which was included as
Appendix 17 in the Environmental Impact Statement (EIS). The flood study identified that
backwater from the Suttor River extended approximately 1 km into the downstream end of
the proposed diverted section of Tributary 1. The flood extent for the 1,000 year Average
Recurrence Interval (ARI) event in the Suttor River is shown in Figure 2.8.
2.6

ECOLOGY

AMEC (2012) and AMEC (2013) present a detailed description of the aquatic ecology
values in the Project area and the potential impacts from the Project. One of their aquatic
ecology monitoring sites (S4) is located in Tributary 1, downstream of the proposed
diversion. The conclusions of the survey at S4 are presented in Table 2.2.
Table 2.2

Habitat condition assessment for sample
site (S4) in Tributary 1, downstream of
proposed diversion (AMEC, 2012)

Habitat Variable

Rating

Bottom substrate/available cover

Poor

Embeddedness

Poor

Velocity/depth category

Poor

Channel alteration

Excellent

Bottom scouring and deposition

Fair

Pool/riffle, run/bed ratio

Fair

Bank stability

Poor

Bank vegetative stability

Good

Streamside cover

Excellent

The overall habitat condition of the survey site was assessed as being fair. The overall
score was reduced by factors including:
• Evidence of bottom scouring and deposition at most sites – associated with fine

substrates, erodible bank materials and intense runoff having previously occurred.
• Poor velocity/depth categories – with most sites containing only isolated pools and

lacking runs or riffles associated with stream flow and connectivity.
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Figure 2.8
SUTTOR RIVER EXISTING 1,000 YEAR ARI FLOOD EXTENT
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3

Proposed diversion

The diversion of Tributary 1 is required to enable access to the coal resource. The
proposed alignment of the diversion is presented in Figure 3.1 and design discharge,
corridor selection and design principles are discussed in the sections below.
3.1

DESIGN DISCHARGE

The design stream flows applied in the assessment of diversion channels were obtained
from the Gap 50 Design Report undertaken by CoalConnect for the Northern Missing
Link (NML) in November 2009 (CoalConnect, 2009). The Gap 50 Design study was
conducted to determine the drainage design for the NML railway line between Newlands
Junction and North Goonyella Junction.
The NML hydrology study determined design flows for Tributary 1 at the railway
(downstream end of the diversion).
Design events considered in the NML study included the 1, 2, 5, 10, 20, 50, 100 and
2,000 year ARI events and their peak discharges are presented in Table 3.1.
A design event discharge for the 1,000 year ARI event was estimated by logarithmic
interpolation between the 100 and 2,000 year ARI results from the NML study.
Table 3.1

Design events peak discharges upstream of the NML railway crossing
Annual Return Interval (ARI)1
3

Peak Discharge (m /s)
Tributary 1
*

3.2

1 yr

2 yr

5 yr

10 yr

20 yr

11.4

23.2

51.7

68.3

92

50 yr

100 yr

125.6

157.7

1,000 yr*
271.5

2,000 yr
319.7

the 1000 year ARI peak design discharge has been interpolated.

CORRIDOR SELECTION

The drainage corridor in which the proposed diversion will be constructed has been
selected based on the following considerations:
• Existing geomorphological characteristics.
• Replicating existing meander radius (where possible) to maintain original stream

length and gradient to prevent bed aggradation and increase to sediment supply
downstream.
• Buffer zone for riparian ecosystem.
• Flood containment and limiting scour.
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• No use of hydraulic control structures (e.g. drop structures) within the diversion or any

other structure that would require maintenance after relinquishment of the mine lease.
• Compliance with DERM (2011) hydraulic design criteria for stream power, shear

stress and velocity to maintain sediment transport equilibrium.
The corridor selected allows for a similar creek length and grade as presented in Table 3.2.
The large corridor width of 355 m allows a similar meander radius (150 m) to be used for
the diversion.
Table 3.2

Diversion characteristic comparison

Characteristic

3.2.1

Tributary 1

Diversion

Total Length (m)

8,200

8,500

Average Grade (%)

0.20

0.22

Diversion alignment

The natural drainage line (that feeds Tributary 1) intersects South Pit 1 and would be
diverted to the south and separate South Pit 1 and South Pit 2. The diversion would start
300 m upstream of Wollombi Road, directing water south for 2,500 m before heading east
between South Pit 1 and South Pit 2 eventually turning north (after 5,000 m) and
discharging into Tributary 1 just upstream of the NML railway. The total length of the
diversion channel is 8,500 m.
Levee banks have been included in the diversion channel feasibility design to encompass
this varying topography..
The width of the diversion corridor would be 355 m to accommodate for meanders and a
minimum allowance of 30 m on either side of the levees or from top of bank to allow for
design modifications and future possible erosion.
The proposed diversion channel will require part of the Wollombi Road to be removed.
The existing road crossing of the tributary has limited flood immunity. A causeway can be
constructed to reconnect the road with flood immunity similar to the existing crossing, or
it may be increased as required by the mine by raising the road above the bottom of the
diversion channel using culverts for cross drainage.
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Figure 3.1
PROPOSED DIVERSION CHANNEL ALIGNMENT
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3.3

CONCEPT DESIGN

3.3.1

Design principles

The design objective for diversions is to establish new waterways that appear and function
as natural features in the landscape largely indistinguishable from the pre-existing natural
waterways. The intent is that new channels should reach an equilibrium state as soon as
possible. ‘Watercourse Diversions – Central Queensland Mining Industry’ (DNRW 2008)
was used as the basis for conceptual design of the diversions. The adopted design
principles include:
• Diversions will achieve long-term geomorphic stability as soon as possible. The

diversions for the Project have adopted a channel bank batter slope of 1:5 (v:h). This
design was adopted as a preliminary assumption based on limited geotechnical
information, with the intention of refining these channel bank batter slopes as the
design process progresses.
• Diversion bed grade will be similar to that of the natural waterways, which will be

achieved by designing sufficient length and cross-sectional area and incorporating
meanders of adequate geometry where appropriate.
• Diversions are to mimic pre-development natural channel form and hydraulic

characteristics.
• Diversions will be constructed in advance to allow vegetation to establish prior to use.
• Hydraulic characteristics are to fall within commonly accepted thresholds for velocity,

bed shear and stream power.
• Competent rock armour materials will be selected where necessary for channel

construction, catering for both high and low flow conditions.
Additionally, pool and riffle zones (sequences) should be constructed to match that of
natural waterways, typically at spacings of 5 to 7 times the channel width (FHA, 1979). A
detailed assessment considering the ecological requirement for pools and riffles will be
undertaken during detailed design.
3.3.2

Channel design

The channel design has been progressed to a preliminary concept level to demonstrate that
the proposed alignment, corridor width and channel form can feasibly meet the design
objectives. The design will be reviewed and refined at the detail design stage. The concept
diversion channel has a minimum depth of 4.4 m and minimum top width of 64 m with a
1:5 bank slope, to give a bottom width of 20 m. This caters for flows up to and including
the 1,000 year ARI event with a minimum freeboard of 0.5 m. It is recommended that a
low flow channel is incorporated into the design to replicate the existing watercourse
conditions and allow pool/riffle zones to operate. Table 3.3 summarises the details of the
proposed diversion.
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Table 3.3

Summary details of diversion

Detail
Minimum depth (m)
Minimum top width (m)
Bottom width (m)

#

Diversion
4.4
64
20

Corridor length (m)

8,500

Corridor width (m)#

355

Deepest cut (m)

9

Highest levee bank (m)

2

Grade (%)

0.22

Bank slope

1:5

Channel bed roughness

0.045

Channel bank roughness

0.070

Includes allowance for any meanders and levees

The proposed channel was designed to meander to match the natural length, sinuosity,
slope and meander radius of Tributary 1. The maximum required width of the channel
construction is approximately 113 m where the required cut is the deepest (CH1250).
The diversion channel was designed to have a channel slope of approximately 0.22%
grade (0.224 m fall every 100 m along the channel), similar to the natural conditions
within Tributary 1.
In the upper section of the channel (CH5400 to CH4200) the terrain is naturally declining
and consequently levee banks will be needed to adequately provide for the 1,000 year ARI
design event discharge. Levee banks will also be required from CH400 downstream to the
channel outlet at the NML. From CH4200 to CH400, the natural terrain is such that the
diversion channel does not require levees.
The design approach will also consider potential failure mechanisms and plan for these
situations. This may include, for example, identifying a preferred breach location that
minimises infrastructure damage and environmental, health and safety risks and
incorporating a design feature that allows the breach to occur at this optimal location.
It is proposed to rehabilitate the diversion and other disturbed areas with native grasses,
locally occurring (endemic) trees and shrub species to protect against erosion and manage
sediment control. The diversion was assumed to have a manning’s ‘n’ roughness value of
0.045 within the creek bed and 0.070 on the creek banks. This would be similar to existing
conditions of a predominately sandy creek bed (with potential for native grasses) and light
tree and shrub cover on the channel banks. This will be constructed in advance to allow
vegetation to establish prior to use.
The proposed design is based on accepted conservative assumptions based on known
characteristics for the likely materials, with diversion specific geotechnical investigations
to be undertaken during detailed design and prior to implementation.
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3.4

CONSTRUCTION

The design of the diversion is expected to result in hydraulically stable channels.
However, the planning, detailed design and construction sequence of the diversions are
critical to ensure the new channel meets the design objectives. While these specific details
will be developed during the detailed design phase, the overarching principles to be
adopted during construction are:
• Fill material: The diversions will be constructed using a cut/fill balance wherever

possible. Geotechnical testing of soils will be required to ensure that the material
proposed for use satisfies stability and permeability criteria when tested to Australian
Standards.
• Compaction: The levels of compaction specified for the diversion will be compacted to

a minimum 95% Standard Maximum Dry Density. Consideration will need to be given
to the effect of compaction on vegetation establishment. In areas where compaction
may hinder vegetation establishment ripping may be used to promote plant growth.
• Settlement: The diversion is intended to be constructed on natural ground therefore no

settlement is envisaged. However, there may be some influence of adjacent
excavations and fill activity. Surveys of the channel bed and cross-sections will be
undertaken to ensure differential settlement does not initiate major erosion response
within the Project area. Any differential settlement that is identified will be repaired as
required.
The below sections describe the recommended construction management options to be
adopted to maintain long term performance of the creek diversions and meet the design
objectives outlined in Section 3.3.1.
3.4.1

Construction timing

The creeks traversing the site are highly ephemeral with a clearly defined wet and dry
season. Therefore it is recommended that construction of the diversion is undertaken
during the dry season, typically April to September. This will provide the best opportunity
for juvenile vegetation to be established prior to being subjected to high flow conditions or
prolonged periods of inundation.
3.4.2

Revegetation

The establishment of riparian vegetation will be critical in creating and maintaining the
stability of proposed diversions as well as providing habitat. Assessment of existing
riparian vegetation will be undertaken as part of the detailed design phase to provide a
basis for developing the detailed revegetation plan. Revegetation species should consist of
predominantly ground cover and small shrubs endemic to the area. The need for
importation of topsoil for the purposes of establishing vegetation will be assessed during
the detailed design phase.
3.4.3

Erosion and sediment control

During and upon immediate completion of earthworks the exposed surfaces of the
diversion and levees may be highly susceptible to erosion which could result in sediment
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mobilisation or even structural failure. During the detailed design phase of the project,
erosion and sediment control plans for construction will be developed. To limit the effects
of erosion, construction should occur in stages with suitable erosion protection measures
and sediment capture devices.
3.5

FLOODING AND STABILITY ASSESSMENT

A One Dimensional (1D) hydraulic HEC-RAS model was setup to assess the hydraulic
performance of the diversion. The purpose of this model was to assess the hydraulic
performance of the diversion, particularly in relation to velocities, shear stress and stream
power. In addition, as part of the flood study conducted by KBR (2012), flooding of Suttor
River was assessed using the final (post-development) landforms, which included
implementation of the diversion.
The results of these analysis and comparison to the guidelines are presented in the below
sections.
3.5.1

Diversion hydraulic characteristics

The DERM guidelines on Watercourse Diversions (DERM, 2011) provides advice on an
established range of stream powers, velocities and shear stresses that are considered to be
the upper limit for diversions watercourses in the Bowen Basin. The recommended values
are shown in Table 3.4.
As a check on the hydraulic characteristics of the diversion channel, the maximum stream
power, velocity and shear stress in the diversion channel were assessed against the DERM
guidelines (2011). The results are shown in the Table 3.4. As can be seen the values of the
hydraulic parameters in the diversion channel are all within the guideline values.
Table 3.4

Maximum values of hydraulic parameters in the diversion
channel

Scenario

Max. Stream Power
(Watts/m2)

Max. Velocity
(m/s)

Max. Shear Stress
(N/m2)

DERM guideline on Watercourse Diversions
2 year ARI

<35

<1.0

<40

50 year ARI

<220

<2.5

<80

17

0.9

18

50 year ARI

68

1.6

42

1000 year ARI

144

2.2

66

Diversion
2 year ARI

3.5.2

Regional flooding

The flood study conducted by KBR (2012), assessed flooding within Suttor River using
the final (post-development) landforms, which included implementation of the diversion.
Figure 3.1 presents the 1,000 year ARI flood depth results in the post-development case.
Backwater from flooding in Suttor River extends approximately 1,000 to 1,500 m within
the downstream end of the diversion.
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Figure 3.2
SUTTOR RIVER 1,000 YEAR ARI FLOOD DEPTH (POST-DEVELOPMENT)
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3.6

PERFORMANCE OBJECTIVES AND MONITORING

Baseline monitoring, outlined in Table 3.5, will be conducted for a minimum of
12 months prior to construction.
Table 3.5

Baseline monitoring requirements

Actions

Purpose

Index of Diversion
Condition

The IDC method will be undertaken along the reach to be diverted as well as at the
control reach (upstream reach). Photographs will be taken to record the condition of
the streamor river before works are initiated. Photographs will be taken at the
control reach, the reach to be diverted and the downstream reach. It is
recommended that photographs be taken from fixed points along the control and
diversion reaches to allow future comparisons.

Aerial Photographs

Aerial photos displaying the existing condition of the creeks and also the location of
the new diversion will be taken before works begin. The scale of the aerial photo
should be sufficient to allow accurate measurements of the diversion and adjoining
river or stream.

Survey

A cross section survey and long section survey of the stream or river upstream
(Control reach) and downstream (Downstream reach) of the proposed diversion will
be conducted as part of diversion detailed design. This information will be useful
during relinquishment monitoring to demonstrate the diversion has had no adverse
impacts on upstream and downstream reaches.

Vegetation

The species, abundance and diversity of vegetation in the reach to be diverted will
be recorded prior to diversion detailed design and construction. This information
will also be used as part of the revegetation of the new diversion and used for
comparison during relinquishment monitoring.

Flow Events

In the absence of flow data, information regarding the site and frequency of flow
events will be approximated by validation of debris marks against hydraulic
modelling undertaken in this report.

Monitoring at this stage will ensure a baseline data set is developed to assess the
performance requirements for operations and relinquishment monitoring. Baseline
monitoring will be utilized to establish control reaches for the diversions to determine if
changes in the diversion are a result of isolated processes or an event affecting the whole
stream system.
The Index of Diversion Condition (IDC) method of recording and monitoring creek
diversions will be used for the baseline monitoring in accordance with the ACARP
program Monitoring and Evaluation Program for Bowen Basin River Diversions (ID&A,
2001). The IDC method is used to identify potential management issues rather than
provide a scientific assessment of a diversion or stream. The IDC method utilises transects
within the reaches with indicators for the geomorphic and riparian index assessed in each
transect. The indicators for geomorphic index and riparian index are summarised below.
• Geomorphic Index Indictors:
– width of low flow and active channel
– bank condition
– bank piping
– bed condition
– recovery
– proximity of spoil piles from bank.
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• Riparian Index Indicators:
– structural stability of vegetation
– vegetation health and growth rate
– longitudinal connectivity of vegetation.
3.7

REHABILITATION MANAGEMENT PLAN

QCoal will develop a Rehabilitation Management Plan for the Project. The Rehabilitation
Management Plan will incorporate the proposed diversion and detail performance
objectives.
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4

Conclusions

The Project will require diversion of one watercourse, as defined under the Water Act,
located at the downstream end of an unnamed tributary of Suttor River (Tributary 1),
Tributary 1 has a low gradient and is characterised as having sandy, flat channels with
predominately low banks and broad well defined floodplains. Sections of the creek show
steep banks with evidence of bank erosion.
The proposed diversion of Tributary 1 is intended to replicate the existing geomorphic
conditions of Tributary 1 with a focus on the stream length, gradient, sinuosity and
meander radius.
The design objective for diversions is to establish new waterways that appear and function
as natural features in the landscape largely indistinguishable from the pre-existing natural
waterways. The intent is that new channels should reach an equilibrium state as soon as
possible. The adopted design principles include:
• Diversions will achieve long-term geomorphic stability as soon as possible.
• Diversion bed grade will be similar to that of the natural waterways.
• Diversions are to mimic pre-development natural channel form and hydraulic

characteristics.
• Diversions will be constructed in advance to allow vegetation to establish prior to use.
• Hydraulic characteristics are to fall within commonly accepted thresholds for velocity,

bed shear and stream power.
• Competent rock armour materials will be selected where necessary for channel

construction, catering for both high and low flow conditions.
• Pool and riffle zones (sequences) should be constructed to match that of natural

waterways.
A corridor width of 355 m would be used to ensure the meander radius (150 m) is
replicated in the diversion as well as a minimum allowance of 30 m on either side of the
levees or from top of bank to allow for design modifications and future possible erosion.
Detailed design and construction sequence of the diversions are critical to ensure the new
channel meets the design objectives.
Recommended construction management options to be adopted to maintain long term
performance of the creek diversions and meet the design objectives are:
• Constructing during the dry season will provide the best opportunity for juvenile

vegetation to be established prior to being subjected to high flow conditions or
prolonged periods of inundation.
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• The establishment of riparian vegetation will be critical in creating and maintaining the

stability of proposed diversions as well as providing habitat.
• Erosion and sediment control plans for construction will be developed.

A 1D hydraulic HEC-RAS model was setup to assess the hydraulic performance of the
diversion. The results show that the values of the hydraulic parameters in the diversion
channel are all within the guideline values and should therefore be stable.
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Assumptions and Limitations
The information presented in this memo is subject to the following assumptions and
limitations:


This memorandum should be read in conjunction with the EIS and associated
technical reports; it is not intended to be a stand-alone document.



All material presented in this report is based on available information at the time of
report preparation.



The assumed impact is a 43% reduction in local catchment area of the wetland for a
period of 16 years, (KBR 2012a).



Re-profiling of the wetland catchment post disturbance will return the hydrological
characteristics of the catchment to pre-disturbance equivalent (KBR 2012b).



This memorandum does not consider
ecosystems (i.e. stygofauna communities).

subsurface

groundwater

dependant

Site Description
The wetland on which this memo is focussed is listed as Site S3 in the aquatic ecology
technical report. The wetland is situated on a closed depression of the Suttor River floodplain
(a tributary of the Burdekin River), and is intersected by the western boundary of the Project
area (Figure 1). This wetland has a local catchment area of 4.2 km2 (KBR 2012a).
The wetland is considered a highly ephemeral palustrine wetland, with hydrological
conditions typical of the area; specifically, short periods of inundation following by extended
periods of dry conditions. Species observed to inhabit the wetland are generally adapted to
tolerate such natural fluctuations.
This wetland was sampled twice as part of the EIS surveys. During the late wet season
surveys undertaken during May 2012, this wetland was a vegetated swamp covering
approximately 60 ha (1 km x 0.6 km), with an average depth of 0.5 m and was dominated by
forest red gums (Eucalyptus tereticornis) and emergent macrophytes. During the early wet
season in December 2012 the wetland was largely dry. Figure 2 illustrates the dynamic
nature of this wetland.
Flood modelling undertaken by KBR (2012a) for the Suttor River, which flows adjacent the
wetland, shows that flood waters from the Suttor River do not back up into the wetland up to
a 5 year ARI event (i.e. for the Suttor River and the wetland to be connected by surface
water there would need to be a >5 year ARI event). This indicates that flooding from the
Suttor River is infrequent and therefore not the main source of water input to the wetland.
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Figure 2: Palustrine wetland on the western boundary of the project area, Byerwen,
May 2012 (left), and December 2012 (right).

Existing Impacts and Future Impacts not associated with the Project
The local catchment is subject to existing infrastructure, cattle grazing, and pest species
which have impacted natural drainage patterns and changes in land cover.
Natural drainage from the local catchment is impeded by an existing rail line (not associated
with this Project) crossing the catchment in the 500 m buffer to the east of the wetland
(between the wetland and remainder of the catchment). Drainage from the catchment to the
wetland has been concentrated through railway culverts. A second rail line (also not
associated within this Project), has also been proposed intersecting the 500 m buffer in the
same area. These railways are <400 m east of the wetland and lie between this wetland and
the closest Project workings (West Pit 2), which are estimated to be 800 – 900 m to the east
of the wetland.
In addition an existing pipeline easement (not associated with the Project) runs parallel to the
existing railway and constitutes a fully cleared linear alignment, approximately 60 m wide.
During field surveys in December 2012 cattle tracks were observed within the dry bed of the
wetland, which suggests some grazing pressure. Pig tracks and rooting were also observed
in areas likely to have retained the last surface water in the wetland.

Proposed Byerwen Project Activities within the Catchment
The palustrine wetland itself will remain undeveloped for the life of the mine; however, a
portion of the wetland local catchment will be developed as a rock dump resulting in a
reduction in that catchment area of approximately 43% for a duration of 16 years (KBR
2012a). After activities have been completed in the local catchment the area will be
rehabilitated and returned to a pre-development hydrological functionality.
In order to undertake a conservative assessment of the potential impacts, the assumption is
made for this memo that a temporary 43% reduction in catchment would result in a
temporary 43% reduction of total water source for the wetland. Whilst in reality the reduction
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of water would likely be much less, this assumption provides for a conservitive ecological
assessment.
It should be clearly noted that the proposed reduction in catchment (to the east of the
wetland) is separate and has no bearing on any connection between the wetland and the
Suttor River (to the west of the wetland).
Potential Impacts on Existing Environmental Values
The wetland provides terrestrial habitat across extended dry periods and aquatic habitat
following significant rainfall events. The following provides a description of the known
ecological values.
Water Quality
Water quality (temperature, pH, dissolved oxygen, turbidity and nutrients) was collected in
May 2012 when the wetland was inundated; a subsequent visit in December noted the
wetland as dry with water quality sampling not possible. This snapshot sample showed the
water quality to be generally within the Australian and New Zealand Guidelines for Fresh and
Marine Water Quality for palustrine wetlands (ANZECC 2000) although the dissolved oxygen
levels were quite low (26%). This is likely to be attributable to decomposition of the inundated
terrestrial plant matter. Due to the highly ephemeral nature of the wetland water quality is
likely to fluctuate widely depending on the state of flooding and desiccation.
Aquatic Flora
A total of 12 macrophyte taxa were identified during surveys of the wetland. During the May
2012 survey (when the site was inundated) 10 were identifiable to species level. Of these,
three species were observed to persist in low abundance in December 2012 when the
wetland was dry. The three remaining aquatic macrophyte species observed in December
2012 were considered unlikely to persist for an extended period of time under the desiccation
and grazing pressures. Three of the species are listed as priority species under the Aquatic
Conservation Assessments (ACA) for the non-riverine wetlands of the Great Barrier Reef
(Inglis & Howell 2009) and one is an introduced species. The presence of these species in
the wetland suggests they have some ability to persist/ recolonise over cycles of flooding and
desiccation.
All things remaining the same, a reduction in the water inputs to the wetland associated with
a reduction in local catchment runoff may lead to a change in the overall composition of flora
species in the wetland, with aquatic species decreasing in abundance and terrestrial species
increasing; however, with a return pre-development hydrological conditions, re-colonisation
and a return to existing proportional abundance of flora is considered likely.
A brief summary of each taxon is provided below.
Cyperus spp (sedges) – Cyperus were recorded in both survey events but were more
abundant in May 2012 than December 2012. Cyperus represents a large and diverse genus
of annual or perennial plants many of which are aquatic or semi-aquatic. As a genus they are
extremely widespread and abundant throughout Queensland represented by both introduced
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and native species. They are rhizomatous with a horizontal, usually underground stem that
often sends out roots and shoots from its nodes allowing them to survive extended periods of
dry conditions. Accordingly, many species of Cyperus are considered tolerant of dry
conditions and those currently present in the wetland are unlikely to be significantly impacted
by the temporary reduction of the catchment.
Echinochloa colona (Awnless barnyard grass) – E. colona is a grass introduced from Asia
and Africa which has become widely naturalized throughout most of Queensland in areas
subject to inundation. It is used as stock feed in some areas and occasionally for bank
stabilisation in dams or artificial wetlands. It is not reliant on wetland areas and prefers moist
but unflooded conditions. As an introduced species potential impacts related to wetland
reduction are not of conservational concern.
Eleocharis dulcis (Water chestnut) – E. dulcis is a widespread species occurring from
South-East Asia, across Australia and into the Pacific islands. E. dulcis is listed as a priority
species under the ACA as it is a defining species of regional ecosystems under threat from
development of pasture lands. As a defining component of a regional wetland community it
provides key resources and breeding habitat for a range of waterfowl (Inglis & Howell 2009).
The presence of this species in the wetland suggests it has the ability to persist/ recolonise
over cycles of flooding and desiccation. A temporary reduction in the local catchment runoff
to the wetland may lead to a minor temporary reduction in proportional abundance, as would
occur otherwise in the wetting/drying cycle across the extent of the wetland. With a return to
existing hydrological catchment conditions, re-colonisation and a return to existing
proportional abundance is considered likely.
Eleocharis equisetina (Spike rush) – E. equisetina was recorded in both survey events but
abundance was reduced to a few individuals in December 2012. E. equisetina is a native
plant that is common and widespread in coastal, subcoastal and central western districts of
Queensland. They grow in the heavy soils or mud around the margins and in the shallow
water of stationary waterbodies. Thickets of E. equisetina are utilized by waterbirds as
nesting sites. The presence of this species in the wetland suggests it has the ability to
persist/ recolonise over cycles of flooding and desiccation. A temporary reduction in the local
catchment runoff to the wetland may lead to a minor temporary reduction in proportional
abundance, as would occur otherwise in the wetting/drying cycle across the extent of the
wetland. With a return to existing hydrological catchment conditions, re-colonisation and a
return to existing proportional abundance is considered likely.
Leersia hexandra (Swamp ricegrass) – L. hexandra is a rhizomatous perennial, aquatic or
semi-aquatic grass which is widespread across Queensland. It is eaten by stock and is
important for bank stabilisation. L. hexandra is listed as a priority species under the ACA as it
forms significant beds providing an important source of food for fauna species (Inglis &
Howell 2009). The presence of this species in the wetland suggests it has the ability to
persist/ recolonise over cycles of flooding and desiccation. A temporary reduction in the local
catchment runoff to the wetland may lead to a minor temporary reduction in proportional
abundance, as would occur otherwise in the wetting/drying cycle across the extent of the
wetland. With a return to existing hydrological catchment conditions, re-colonisation and a
return to existing proportional abundance is considered likely.
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Marsilea drummondii (Nardoo) – M. drummondii is a native herb-like fern that is
widespread throughout inland Queensland (Stephens and Dowling 2002). It occurs in
shallow freshwater depressions, swamps and temporary wetlands or in mud surrounding
these. The spores of M. drummondii can withstand drought and will rapidly germinate after a
few hours rain (Sainty and Jacobs 1994). M. drummondii is listed as a priority species under
the ACA as it provides bank stability and helps retain surface moisture in wetlands during dry
periods (Inglis & Howell 2009). It also provides habitat for amphibians and
macroinvertebrates (Stephens and Dowling 2002). The presence of this species in the
wetland suggests it has the ability to persist/ recolonise over cycles of flooding and
desiccation. A temporary reduction in the local catchment runoff to the wetland may lead to a
minor temporary reduction in proportional abundance, as would occur otherwise in the
wetting/drying cycle across the extent of the wetland. With a return to existing hydrological
catchment conditions, re-colonisation and a return to existing proportional abundance is
considered likely.
Marsilea mutica (Marsilea) – M. mutica is a native herb-like fern that is widespread
throughout inland Queensland. It occurs in shallow freshwater depressions, swamps and
temporary wetlands or in mud surrounding these. When growing in water the leaflets float on
the water surface. Old plants are capable of resorbing water which can prolong the moisture
retention in desiccating wetlands (Sainty and Jacobs 1994). The presence of this species in
the wetland suggests it has the ability to persist/ recolonise over cycles of flooding and
desiccation. A temporary reduction in the local catchment runoff to the wetland may lead to a
minor temporary reduction in proportional abundance, as would occur otherwise in the
wetting/drying cycle across the extent of the wetland. With a return to existing hydrological
catchment conditions, re-colonisation and a return to existing proportional abundance is
considered likely.
Monochoria cyanea (Monochoria) – M. cyanea is a perennial aquatic macrophyte that is
widely distributed around Queensland growing best in stationary permanent and semipermanent waterbodies. Its seeds provide food for waterbirds (Sainty and Jacobs 1994). The
presence of this species in the wetland suggests it has the ability to persist/ recolonise over
cycles of flooding and desiccation. A temporary reduction in the local catchment runoff to the
wetland may lead to a minor temporary reduction in proportional abundance, as would occur
otherwise in the wetting/drying cycle across the extent of the wetland. With a return to
existing hydrological catchment conditions, re-colonisation and a return to existing
proportional abundance is considered likely.
Nymphoides crenata (Wavy marshwort) – N. crenata is a perennial aquatic macrophyte
with floating leaves that is widely distributed throughout Queensland (Stephens and Dowling
2002). It commonly occurs in swamps, creeks, dams and temporary wetlands. It is resilient to
transient waterbodies being able to persist for some time on drying mud (Sainty and Jacobs
1994). The presence of this species in the wetland suggests it has the ability to persist/
recolonise over cycles of flooding and desiccation. A temporary reduction in the local
catchment runoff to the wetland may lead to a minor temporary reduction in proportional
abundance, as would occur otherwise in the wetting/drying cycle across the extent of the
wetland. With a return to existing hydrological catchment conditions, re-colonisation and a
return to existing proportional abundance is considered likely.
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Philydrum lanuginosum (Frogsmouth) – P. lanuginosum was recorded in both survey
events but was reduced to a few desiccated individuals in December 2012. P. lanuginosum
is a native emergent tufted perennial herb. It is widespread and usually found along the
margins of dams, creeks and swamps along coastal and sub-coastal Queensland (Stephens
and Dowling 2002). It is known to provide food and cover for birds (Sainty and Jacobs 1994).
The presence of this species in the wetland suggests it has the ability to persist/ recolonise
over cycles of flooding and desiccation. A temporary reduction in the local catchment runoff
to the wetland may lead to a minor temporary reduction in proportional abundance, as would
occur otherwise in the wetting/drying cycle across the extent of the wetland. With a return to
existing hydrological catchment conditions, re-colonisation and a return to existing
proportional abundance is considered likely.
Utricularia aurea (Bladderwort) – U. aurea is a submerged carnivorous herb which forms
floating mats just below the water surface. It is a widespread species across coastal and subcoastal Queensland occurring in lagoons and swamps (Stephens and Dowling 2002). In
temporary waters it is thought to propagate by seed. The presence of this species in the
wetland suggests it has the ability to persist/ recolonise over cycles of flooding and
desiccation. A temporary reduction in the local catchment runoff to the wetland may lead to a
minor temporary reduction in proportional abundance, as would occur otherwise in the
wetting/drying cycle across the extent of the wetland. With a return to existing hydrological
catchment conditions, re-colonisation and a return to existing proportional abundance is
considered likely.
Schoenoplectus littoralis (River clubrush) – S. littoralis was recorded during terrestrial flora
surveys in April 2012. It is an emergent plant species which is widespread throughout
Queensland. S. littoralis provides cover and nesting material for birds (Sainty and Jacobs
1994). The presence of this species in the wetland suggests it has the ability to persist/
recolonise over cycles of flooding and desiccation. A temporary reduction in the local
catchment runoff to the wetland may lead to a minor temporary reduction in proportional
abundance, as would occur otherwise in the wetting/drying cycle across the extent of the
wetland. With a return to existing hydrological catchment conditions, re-colonisation and a
return to existing proportional abundance is considered likely.

Aquatic Fauna
The aquatic macroinvertebrate community sampled in May 2012 was comprised of 28 taxa
(predominantly identified down to the family taxonomic level). The ephemeral nature of the
wetland suggests that these species are tolerant and widespread. Many of the species
observed are likely to have colonised the wetland during airborne stages of their life cycle
(e.g. insects), while others would have migrated from the Suttor River through the water
column when the wetland was connected by intermittent overland flows.
A brief summary of each taxon observed to occur within the wetland is provided below.
Acarina (water mites) – As juveniles aquatic mites spend a varying amount of time out of the
water attached to aquatic insects as parasites. This enables the recolonisation of temporary
waterbodies such as the wetland. They can occur over a range of freshwater habitats but are
typically more abundant and diverse in slower flowing waters. As a class they are
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widespread and abundant. Considering these capabilities, these species are expected to
recolonise the wetland quickly during inundation, even if the drying cycle extends beyond
current conditions. As such the temporary reduction in catchment of the wetland is not
considered likely to pose a risk of permanent impact.
Coleoptera (beetles) – Coleopterans have a protective sheath over the wings and
sclerotisation underneath the abdomen and thorax which protects the adult from desiccation.
These adaptations allow them to occupy a broad range of habitats. Eggs are placed in or
near water and the larva develops in the water. Pupation typically occurs in soft mud and
vegetation beside the water. When the adults emerge they can return to water or disperse to
other locations due to their ability to fly. The three families recorded in the wetland
(Curculionidae, Dytiscidae, Hydrophilidae) are widespread and abundant and are typically
early colonizers of temporary waterbodies. Considering these capabilities, these species are
expected to recolonise the wetland quickly during inundation, even if the drying cycle extends
beyond current conditions. As such the temporary reduction in catchment of the wetland is
not considered likely to pose a risk of permanent impact.
Decapoda (yabbies, prawns and shrimps) – A single species (Cherax depressus) of one
family (Parastacidae) of decapoda was recorded in the wetland. The orange-fingered yabby
(Cherax depressus) is a common and widespread species. Adults are typically semi-aquatic
living in gullies, temporary pools and shallow creeks with limited flow. They are a strong
burrower that survives drought periods by burrowing deep down to water table and is able
recolonise from nearby waterbodies following precipitation events. Accordingly, the
Decapoda species recorded is considered tolerant of dry conditions and unlikely to be
impacted by the temporary reduction of wetland catchment.
Diptera (true flies) – Adult dipterans (true flies) are agile fliers; capable of travelling long
distances facilitating the order to be widespread and abundant. Many of the species in the
order diptera exhibit an aquatic larval phase. The extreme diversification of dipterans enables
them to colonize a broad range of aquatic habitats. Four families of diptera were recorded in
the wetland in May 2012; Ceratopogonidae, Chironomidae (subfamilies Chironominae and
Tanypodinae), Culicidae and Tabanidae. All of these families are largely represented by
species which inhabit soft sediments in slow moving and stagnant waters and are capable of
rapid re-colonization following inundation of temporary waterbodies such as wetlands.
Considering these capabilities, these species are expected to recolonise the wetland quickly
during inundation, even if the drying cycle extends beyond current conditions. As such the
temporary reduction in catchment of the wetland is not considered likely to pose a risk of
permanent impact.
Ephemeroptera (mayflies) – The order ephemeroptera have a terrestrial adult phase and an
aquatic larval phase. This allows widespread dispersal across waterbodies and enables them
to colonize temporary wetlands. A single family of ephemeroptera (Baetidae) was recorded in
the wetland. Baetidae are typically an early colonizer in waterbodies across central
Queensland. Considering these capabilities, these species are expected to recolonise the
wetland quickly during inundation, even if the drying cycle extends beyond current
conditions. As such the temporary reduction in catchment of the wetland is not considered
likely to pose a risk of permanent impact.
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Gastropoda (freshwater snails) – Three families of Gastropoda were recorded in May 2012
(Lymnaeidae, Physidae, Planorbidae). Lymnaeidae contain a mixture of both native and
introduced species, as identification for the EIS was only required to the family level it cannot
be determined whether the specimens collected were native or not. Lymnaeids are typically
found in slow moving water and are tolerant of a range of water conditions, most notable low
dissolved oxygen levels. In Australia the family Physidae is represented by a single
introduced species. Both Physidae and Planorbidae inhabit a diverse range of habitats.
Considering these capabilities, these species are expected to recolonise the wetland quickly
during hydrological re-connection with the Suttor River, even if the drying cycle extends
beyond current conditions. As the proposed reduction in catchment has no bearing on
communication between the Suttor River and the wetland, the temporary reduction in
catchment of the wetland will not pose a risk of permanent impact.
Hemiptera (true bugs) – Seven families from the order Hemiptera were recorded in May
2012 (Belostomatidae, Corixidae, Gerridae, Nepidae, Notonectidae, Pleidae, Veliidae).
Aquatic Hemiptera are represented by a diverse range of genera which utilize water in range
of ways. They are generally tolerant of many forms of pollution and varied water quality. As
adults most have well-formed wings and typically fly away from the waterbody they grew up
in to colonize new waterbodies. Considering the recolonisation capabilities of species within
this taxon they are considered unlikely to be impacted significantly by the temporary
reduction of wetland catchment.
Hirudinae (leeches) – A single specimen of Richardsonianidae (tiger leech) was recorded in
May 2012. This family is the second most widespread and abundant in Australia and is
typically found in stagnant and slow moving waters. Hirudinae are capable of dispersing
through active swimming and from attachment to hosts (such as cattle). Considering the
recolonisation capabilities of species within this taxon they are considered unlikely to be
impacted significantly by the temporary reduction of wetland catchment.
Odonata (damselflies and dragonflies) – The order Odonata is comprised of two suborders;
Epiproctophora (dragonflies) and Zygoptera (damselflies). Two families of Epiproctophora
were recorded in May 2012 (Aeshnidae, Libellulidae). These families represent large groups
of species and are found in all types of aquatic habitats but are most common in slow-flowing
to stagnant water. They are opportunists capable of colonizing temporary waters as adults
and going through several quick generations before the water dries up. A single family of
Zygoptera was recorded in the wetland (Coenagrionidae). Coenagrionidae species typically
have extensive distributions and utilize temporary waterbodies. Considering the
recolonisation capabilities of species within this taxon they are considered unlikely to be
impacted significantly by the temporary reduction of wetland catchment.
Oligochatea (worms) – Two specimens of the class Oligochatea were collected in May
2012. Most oligochaetes live in soft sediments rich in organic matter. Oligochaetes are so
tolerant of degraded habitats that they are often used as an indicator of poor health;
however, they are not restricted to polluted waterbodies and also occur in pristine habitats.
Considering the recolonisation capabilities of species within this taxon they are considered
unlikely to be impacted significantly by the temporary reduction of wetland catchment.
Tripcoptera (caddis flies) – Tricoptera species exhibit an aquatic larval stage and an adult
terrestrial stage. The adult stage enables wide dispersal and colonization of a range of

11

waterbodies. Leptoceridea was the only family collected in May 2012 and are one of the
most widespread and abundant families of Tricoptera. Larvae of Leptoceridae construct
cases from a variety of materials. They are often the only family occurring in temporary
waterbodies and are found across a broad range of habitats with varying water quality.
Considering the recolonisation capabilities of species within this taxon they are considered
unlikely to be impacted significantly by the temporary reduction of wetland catchment.

Four species of fish were recorded in the wetland in May 2012, when the wetland had
residual water present. In December 2012 when the wetland was dry no fish were recorded.
All four species are likely to have colonised the wetland from the Suttor River via overland
flows from the wetland into the Suttor River connecting the two water bodies. Given the
infrequency with which the Suttor River is connected to the wetland and the ephemeral
nature of the wetland, the presence of fish is considered to be opportunistic and transient. All
four species are widespread and abundant as a result of strong dispersal capabilities and are
often recorded in temporary water bodies across central Queensland after heavy
precipitation events.
A brief summary of each taxon observed within the wetland is provided below.
Ambassis agassizii (Agassiz’s glassfish) – A. agassizii is a relatively widespread species
occurring in coastal and inland drainages of eastern Australia. It is generally common across
this range, and often locally abundant. A. agassizii is found in a variety of freshwater habitats
including still or slow-moving parts of large lowland rivers, upland rivers and small coastal
streams. There is no quantitative data available concerning the environmental tolerances of
A. agassizii, although the range of sites in which it has been collected suggests that it may
be tolerant to a wide range of physico-chemical conditions (Pusey et al. 2004). While there is
little quantitative information concerning the movement biology of A. agassizii, it appears to
undertake mass upstream dispersal movements often cued or facilitated by elevated
discharges. Considering these capabilities, these species are expected to recolonise the
wetland quickly during hydrological re-connection with the Suttor River, even if the drying
cycle extends beyond current conditions.
Leiopotherapon unicolor (spangled perch) – L. unicolor is the second most widespread of
Australia’s freshwater fish species and is often very abundant when present. L. unicolor has
been shown to exhibit tolerance to a wide range of salinities within inland systems, with the
upper tolerance approaching that of seawater (35%), which is beneficial in enabling the
species to survive in pools that evaporate to near dryness (Pusey et al. 2004). Although
experimental data are not available, tolerances for low dissolved oxygen and high turbidity
are inferred from distributional studies. L. unicolor is a relatively fast swimming species and is
capable of swimming through quite shallow water in order to colonize expanding habitat such
as floodplains and ephemeral streams during storm events (Pusey et al. 2004). L. unicolor is
highly adaptable and tolerant of a very wide range of environmental conditions. Considering
these capabilities, these species are expected to recolonise the wetland quickly during
hydrological re-connection with the Suttor River, even if the drying cycle extends beyond
current conditions.
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Melanotaenia splendida (eastern rainbowfish) – M. splendida is a widely distributed species
along the east coast of Queensland and is usually abundant where it occurs. It is highly
tolerant of water quality and is capable of thriving across a broad range of temperatures, pH,
dissolved oxygen and salinity (Pusey et al. 2004). M. splendida is often recorded in recently
inundated creeks and wetlands throughout central Queensland (Howell pers. obs).
Considering these capabilities, these species are expected to recolonise the wetland quickly
during hydrological re-connection with the Suttor River, even if the drying cycle extends
beyond current conditions.
Morgurnda adspersa (southern purple-spotted gudgeon) – M. adspersa is a common
species of coastal drainages of Eastern Australia north of the Clarence River, NSW. It is
found in a range of lentic and lotic habitats, most commonly in slow flowing and weedy areas
of rivers, creeks and billabongs. While there is little data concerning environmental
tolerances it has been collected over a relatively wide range of physico-chemical conditions
and appears to tolerate low dissolved oxygen concentrations (Pusey et al. 2004). M.
splendida is often recorded in recently inundated creeks and wetlands throughout central
Queensland (Howell pers. obs). Considering these capabilities, these species are expected
to recolonise the wetland quickly during hydrological re-connection with the Suttor River,
even if the drying cycle extends beyond current conditions.

Terrestrial Flora
In April 2012, the tree layer of the wetland vegetation was dominated by forest red gum
(Eucalyptus tereticornis), while areas not inundated were dominated by grasses (AMEC
2012a). A reduction in the water inputs to the wetland may lead to an increase in the
abundance and diversity of terrestrial species, while species adapted to regular wetting
would reduce in abundance and diversity, corresponding to the differential changes in the
wetting/drying cycle across the extent of the wetland.
The six most dominant species observed within the wetland are described below.
Eucalyptus tereticornis (forest red gum) – E. tereticornis is a species of tree native to
eastern Australia. The tree grows to a height of 20 to 50 m with a girth of up to 2 m DBH.
The trunk is straight and is usually un-branched for more than half of the total height of the
tree. Thereafter, limbs are unusually steeply inclined for a Eucalyptus species. The bark is
shed in irregular sheets, resulting in a smooth trunk surface coloured in patches of white,
grey and blue, corresponding to areas that shed their bark at different times. The tree has
narrow, lanceolate green leaves, from 10 to 20 cm long, and 1 to 3 cm wide. Flowers occur in
inflorescences of 7 to 11 flowers. Subsp. tereticornis grows on a wide range of geological
substrates, from alluvial floodplains to volcanic mountain sides. Subsp. mediana occurs in
coastal wetlands. This species is relatively deeply rooted and unlikely to be significantly
impacted deleteriously by a temporary reduction of runoff from the local catchment. It is
possible that the proportional abundance of this species may increase, as seedlings are
provided increased opportunity to establish by extended periods of wetland drying, as would
occur otherwise in the wetting/drying cycle across the extent of the wetland. With a return to
existing hydrological catchment conditions, re-colonisation and a return to existing
proportional abundance is considered likely.
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Eucalyptus cambageana (Dawson gum) – E. cambageana is a species of tree native to
eastern Australia. E. cambageana reaches heights of 15 to 25 m with a spreading crown of
5–15 m, and a single straight trunk. The lower trunk has rough dark grey tessellated bark
while the branches have smooth pale bark. The dull grey-green adult leaves are lanceolate,
measuring 10–18 cm long by 2–3 cm wide, and are arranged alternately along the stems. In
contrast, juvenile leaves are 8–15 cm long by 2.5–3.5 cm wide and almost oppositely
arranged. This species is relatively deeply rooted and unlikely to be significantly impacted
deleteriously by a temporary reduction of runoff from the local catchment. It is possible that
the proportional abundance of this species may increase, as seedlings are provided
increased opportunity to establish by extended periods of wetland drying, as would occur
otherwise in the wetting/drying cycle across the extent of the wetland. With a return to
existing hydrological catchment conditions, re-colonisation and a return to existing
proportional abundance is considered likely.
Sesbania cannabina (Yellow Pea Bush) – S. cannabina is an erect, hairless, annual plant to
2 m tall, with sparse leaves, main stem often reddish. Leaves are alternate, 20-30 pairs of
leaflets, each leflet 6-22 mm long, with blunt ends. It has pea-shaped yellow with purple
blotches; racemes are approximately 6 cm long with 1 to 8 flowers that hang down, flowering
in autumn. S. cannabina occurs on wet or waterlogged areas of seasonally flooded channels,
disturbed soils and along roadsides. This species is adapted to relatively dry conditions and
is unlikely to be significantly impacted deleteriously by a temporary reduction of runoff from
the local catchment. It is possible that the proportional abundance of this species may
increase, as seedlings are provided increased opportunity to establish by extended periods
of wetland drying, as would occur otherwise in the wetting/drying cycle across the extent of
the wetland. With a return to existing hydrological catchment conditions, re-colonisation and
a return to existing proportional abundance is considered likely.
Cynodon dactylon (Couch Grass) – C. dactylon is a native grass, also occurring in north
and east Africa, Asia, and southern Europe. The blades are a grey-green colour and are
short, usually 2–15 cm long with rough edges. The erect stems can grow 1–30 cm tall. The
stems are slightly flattened, often tinged purple in colour. The seed heads are produced in a
cluster of two to six spikes together at the top of the stem, each spike 2–5 cm long. It has a
deep root system; in drought situations with penetrable soil, the root system can grow to over
2 m deep, though most of the root mass is less than 60 cm under the surface. The grass
creeps along the ground and roots wherever a node touches the ground, forming a dense
mat. C. dactylon reproduces through seeds, runners, and rhizomes. This species is adapted
to relatively dry conditions and is unlikely to be significantly impacted deleteriously by a
temporary reduction of runoff from the local catchment. It is likely that the proportional
abundance of this species will increase, as this species is provided increased opportunity to
establish by extended periods of wetland drying, as would occur otherwise in the
wetting/drying cycle across the extent of the wetland. With a return to existing hydrological
catchment conditions, re-colonisation and a return to existing proportional abundance is
considered likely.
Panicum sp. – Panicum is a large genus of about 450 species of grasses native throughout
the tropical regions of the world, with a few species extending into the northern temperate
zone. They are often large, annual or perennial grasses, growing to 1–3 m tall. The flowers
are produced in a well-developed panicle often up to 60 cm in length with numerous seeds,
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which are 1–6 mm long and 1–2 mm broad. The fruits are developed from a two-flowered
spikelet. Only the upper floret of each spikelet is fertile; the lower floret is sterile or staminate.
Both glumes are present and well developed. These species are adapted to relatively dry
conditions and is unlikely to be significantly impacted deleteriously by a temporary reduction
of runoff from the local catchment. It is likely that the proportional abundance of these
species will increase, as they are provided increased opportunity to establish by extended
periods of wetland drying, as would occur otherwise in the wetting/drying cycle across the
extent of the wetland. With a return to existing hydrological catchment conditions, recolonisation and a return to existing proportional abundance is considered likely.

Terrestrial Fauna
Terrestrial fauna identified during the EIS process which are considered wetland dependant
species includes six species of birds.
Lathami hardwickii (Latham’s snipe) – L. hardwickii is a non-breeding migrant to the south
east of Australia including Tasmania, and is a passage migrant through northern Australia.
The species has been recorded along the east coast of Australia from Cape York Peninsula
through to south-eastern South Australia (including the Adelaide plains and Mount Lofty
Ranges, and the Eyre Peninsula).
L. hardwickii is a medium sized wader, with a length of 29 cm to 33 cm. It has a long straight
bill, rather short broad pointed wings, a long tail and short legs. The sexes are similar and,
unlike most migratory waders, do not show a lot of seasonal variation. L. hardwickii is an
omnivorous species that feeds on seeds and other plant material (mainly from species in
families such as Cyperaceae, Poaceae, Juncaceae, Polygonaceae, Ranunculaceae and
Fabaceae), and on invertebrates including insects (mainly flies and beetles), earthworms and
spiders and occasionally molluscs, isopods and centipedes (Frith et al., 1977, and Todd,
2000).
L. hardwickii inhabits swamp and marsh margins and in wet pasture; freshwater wetlands on
or near the coast, generally among dense cover. They are found in any vegetation around
wetlands, in sedges, grasses, lignum, reeds and rushes and also in saltmarsh and creek
edges on migration. They also use crops and pasture.
L. hardwickii does not breed within Australia. The breeding range is confined to Japan and
far eastern Russia (Higgins and Davies, 1996).
As the wetland area is highly seasonal, and as this species does not breed in Australia, it is
likely that this wetland area represents an opportunistic feeding resource when conditions
are favourable. Accordingly L. hardwickii is considered unlikely to be impacted significantly
by the temporary reduction of wetland local catchment.
Nettapus coromandelianus albipennis (Australia Cotton Pygmy Goose) – N.
coromandelianus is a tiny duck with a small, dark, goose-like bill. The male has a white head,
neck and underparts with a glossy green back that appears black in dull light (NPWS 1999b).
In the breeding season, the male has a black band around the base of the neck. The female
is predominately brown with darker plumage on the wings. Both sexes have dark plumage on
the forehead and crown (Marchant & Higgins 1990).
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N. coromandelianus feeds almost entirely on aquatic vegetation, particularly hydrilla and
Pondweed. Foraging is undertaken by dabbling and picking at the water surface or by
stripping seeds and flowers from aquatic plants. Individuals flatten their head and neck on
the water surface and rapidly filter water through their bill while swimming fast, swallowing
food with an upward jerk of the head (Marchant & Higgins 1990). Aquatic insects are also
eaten (McAllan 1992).
N. coromandelianus is an almost entirely aquatic species. Preferred habitat is deep
freshwater lagoons, swamps and dams, particularly those with waterlilies or other floating
vegetation, such as hydrilla, ceratophyllum, vallisneria, najas, lemna and chara (Marchant &
Higgins 1990). The species tends to avoid running water where deep–water vegetation
cannot grow (Beruldsen 1977).
As the wetland area is highly seasonal, it is unlikely that this area represents significant
breeding habitat for this species. The wetland is likely to represent an opportunistic feeding
resource when conditions are favourable. Accordingly N. coromandelianus is considered
unlikely to be impacted significantly by the temporary reduction of wetland catchment.
Rostratula australis (Australian Painted Snipe) – R. australis occurs in all states of
Australia. R. australis is a stocky wading bird around 22 cm to 25 cm in length with a long
pinkish bill. It is strongly patterned, snipe-like bird with a longish, down-curved bill. It has a
bold, comma-shaped, cream or white eye patch and white breast-stripe. Female is slightly
larger and more brightly coloured than the male (SEWPaC, 2011).
R. australis is usually found in shallow inland wetlands, either freshwater or brackish, that are
either permanently or temporarily filled. It is a secretive, cryptic, crepuscular species, absent
from areas in some years and common in others.
R. australis breeds all year round, but mostly in response to wetland conditions. It nests on
the ground amongst tall reed-like vegetation near water, and feeds near the water’s edge
and on mudflats, taking invertebrates, such as insects and worms, and seeds (Marchant and
Higgins, 1993).
As the wetland area is highly seasonal, it is unlikely that this area represents significant
breeding habitat for this species. The wetland is likely to represent an opportunistic feeding
resource when conditions are favourable. Accordingly R. australis is considered unlikely to
be impacted significantly by the temporary reduction of wetland catchment.
Ardea alba (Great Egret) – A. alba are widespread in Australia. They occur in all
states/territories of mainland Australia and in Tasmania. A. alba is a moderately large bird
ranging in length from 83 to 103 cm, and 700 to 1200 g in weight. This species has white
plumage, a black or yellow bill and long reddish and black legs. The colours of the bare parts
change during the breeding season (Marchant and Higgins, 1990).
A. alba usually nest in colonies and rarely as solitary pairs. In Australia, breeding sites are
located in wooded and shrubby swamps including mangrove forests, Melaleuca swamps (on
the eastern coast of Australia and south-western Western Australia) and mixed eucalypt/
Acacia/lignum swamps (in the Channel Country and Murray-Darling Basin) (Marchant and
Higgins, 1990).
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As the wetland area is highly seasonal, it is unlikely that this area represents significant
breeding habitat for this species. The wetland is likely to represent an opportunistic feeding
resource when conditions are favourable. Accordingly A. alba is considered unlikely to be
impacted significantly by the temporary reduction of wetland catchment.
Ardea ibis (Cattle Egret) – Two major distributions have been located; from north-east
Western Australia to the northern sections of the Northern Territory and around south-east
Australia. In Western Australia and the Northern Territory, A. ibis is located from Wyndham to
Arnhem Land (DSEWPaC, 2011). In south-east Australia it is found from Bundaberg, inland
to Roma and south through Inverell, Walgett, Nyngan, Cobar, Ivanhoe, Balranald to Swan
Hill, and then west to Pinnaroo and Port Augusta (Marchant and Higgins, 1990).
A. ibis predominately occupies shallow, open and fresh wetlands including meadows and
swamps with low emergent vegetation and abundant aquatic flora. They have sometimes
been observed in swamps with tall emergent vegetation (Marchant and Higgins, 1990). A.
ibis often forages away from water on low lying grasslands, improved pastures and
croplands.
As the wetland area is highly seasonal, it is unlikely that this area represents significant
breeding habitat for this species. The wetland is likely to represent an opportunistic feeding
resource when conditions are favourable. Accordingly A. ibis is considered unlikely to be
impacted significantly by the temporary reduction of wetland catchment.
Ephippiorhynchus asiaticus (Black-necked stork) – E. asiaticus is widespread in northern
and eastern Australia and occurs through much of Queensland, absent only from southwestern portions of the state. It may also be found outside of Australia from Pakistan and
India through south-east Asia to New Guinea (Marchant and Higgins 1990).
Nesting typically occurs in tall trees, both live and dead, in or near freshwater swamps
(Marchant and Higgins 1990). Occasionally nests may be located in small bushes on stumps
and even large rock outcrops. Rarely the nest may be located away from water (Johnstone
and Storr 1998; Beruldsen 2003).
E. asiaticus occur predominantly in terrestrial wetlands, but may also be recorded in
estuaries, littoral habitats and grasslands. They occur in both fresh and saline wetlands but
prefer open fresh waters such as shallow swamps, billabongs and pools on floodplains
(Marchant and Higgins 1990; Johnstone and Storr 1998). They can often be observed
around the edges of artificial waterbodies, including occasionally on smaller farm dams. Most
activity is restricted to shallow waters less than 0.5 m in depth.
As the wetland area is highly seasonal, it is unlikely that this area represents significant
breeding habitat for this species. The wetland is likely to represent an opportunistic feeding
resource when conditions are favourable. Accordingly E. asiaticus is considered unlikely to
be impacted significantly by the temporary reduction of wetland catchment.

Summary of Potential Impacts
The Project will not result in any direct impacts to the wetland. This memo considers potential
indirect impacts on the ecology of the wetland associated with a temporary reduction in the
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wetland local catchment area of 43%, thereby reducing overland flows entering the wetland
from the local catchment by a proportionate amount.
In order to undertake a conservative assessment of the potential impacts, the assumption is
made for this memo that a temporary 43% reduction in catchment would result in a
temporary 43% reduction of total water source for the wetland. Whilst in reality the reduction
of water would likely be much less, this assumption provides for a conservative ecological
assessment.
The assumed reduction in wetland inundation extent and frequency from the local catchment
is unlikely to significantly alter the aquatic flora diversity but may lower abundance if there is
a decrease in the size of the area regularly inundated. This could lead to a temporary shift in
the proportional abundance of individual plant species in some areas. Such a shift would be
likely to persist for the period where a decrease in inundation extent and frequency occurs.
That is, these impacts would occur for the period during which the local catchment size is
reduced (16 years). With a return to existing hydrological catchment conditions, recolonisation and a return to existing proportional abundance is considered likely.
The identified macroinvertebrate species are expected to recolonise quickly during
inundation, even if the drying cycle extends beyond current conditions.
The identified fish species are expected to recolonise the wetland quickly during hydrological
re-connection with the Suttor River, as per exiting wetting/drying cycles, even if the drying
cycle extends beyond current conditions.
The eucalypt species present in this area are expected to be able to withstand hydrological
alterations. The terrestrial understory species identified are also tolerant of extended dry
periods and as such, potential hydrological alterations are expected to have minimal
consequences following reinstatement of the existing catchment conditions.
Due to the highly seasonal nature of this wetland, it is expected that most bird species will
utilise this wetland on an opportunistic basis. While this function may be reduced over the
period of potential runoff reduction, any impacts are unlikely to be significant.

Monitoring During the Operational Phase
Water level monitoring will be undertaken in the wetland during periods of inundation to
supplement existing data and provide supportive information to update an adaptive
management framework. Monitoring of the wetland ecology will be completed bi-annually as
part of the Receiving Environment Monitoring Program (REMP). In this way, any potential
changes in species abundance in any areas of the wetland can be monitored.
Prior to the commencement of mining activities that could impact on the wetland, an
additional aquatic ecology monitoring event may be undertaken if inundated conditions
occur. This will increase the understanding of the wetland ecology and provide additional
baseline data against which potential changes in species abundance and diversity can be
assessed. These assessments will include water quality, aquatic flora, aquatic
macroinvertebrates, fish and waterbirds.
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Ongoing monitoring during and post mining activities in the specific catchment area, will
assess retention of wetland ecosystem functionality. Mitigation measures will be
implemented if required. Specific event driven ecological monitoring will be undertaken
where results of REMP monitoring indicates additional data is required.

Mitigation
At this stage, it is not expected that any mitigation measures will be required to maintain the
ecosystem functionality of the wetland.
Following landscape rehabilitation of the local catchment (re-profiling the hydrological
characteristics of the catchment), in the post-development, the catchment area will be
returned to pre-development levels (KBR 2012b).
As part of the Project’s water management strategy, sediment and erosion control structures
will be installed upslope of the wetland prior to the commencement of works to reduce the
potential impact of sediment laden runoff. These sediment and erosion control structures will
be monitored and maintained throughout the site establishment works to maintain acceptable
quality of water reaching the wetland.
Sediment affected water will be controlled through the mine water management system, and
will be designed to prevent unplanned releases of mine affected water to the wetland.

Post Development Rehabilitation
Post mining activities in the local catchment area, the remediation strategy for the catchment
will include returning the land to similar hydrological conditions as those currently existing
(KBR 2012). The macrophyte species present within the wetland are adapted to persist in
semi-permanent waterbodies and as such, any temporary change in species abundance is
likely to return to pre-disturbance composition following the re-instatement of pre-disturbance
hydrology.
No direct rehabilitation of the wetland is expected to be required. It is expected that water
birds, aquatic macroinvertebrate and fish communities will be able to fully re-establish
following a return to natural hydrological conditions.
Following reinstatement of the wetland catchment, monitoring of aquatic macrophyte
communities will continue for five wet seasons, or a period suitable to demonstrate that the
ecosystem functionality of the wetland has been maintained and/or re-established to a point
where it is comparable to pre-disturbance conditions.
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APPENDIX 13 – COMMITMENTS
BYERWEN COAL PTY LTD – BYERWEN COAL PROJECT

Byerwen Coal Project
Appendix 13 – Commitments

COMMITMENTS
This appendix provides the commitments made by the proponent in the Additional Information to
the Environmental Impact Statement (AIES) for the Byerwen Coal Project. The reference for the
relevant AIEIS section where each commitment is stated, has also been provided.
#

Proponent commitment

AEIS reference

The proponent will provide suitable communication tower(s) on site AIEIS Section 5.4 –
to service the project. This infrastructure will also be able to be used Issue Number 5.4;
to facilitate communications for emergency services for the project. AIEIS Section 15.90 –
Issue Number 15.90
An updated turn land warrant assessment, for the northern access AIEIS Section 6.9 –
intersection with the Collinsville-Elphinstone Road, will be Issue Number 6.9
conducted prior to 2030, when the northern access is scheduled for
construction, to determine the turning lane requirements
associated with this mine access intersection.
A landing site for the rescue helicopter service will be provided AIEIS Section 9.20 –
adjacent to both the northern and southern Mine Infrastructure Issue Number 9.20
Areas, in accordance with the Civil Aviation Regulations.
The proponent will consult relevant stakeholders, as required, AIEIS Section 10.23 –
about potential Scope 1 and Scope 2 greenhouse gas emissions Issue Number 10.23
from the project.
The proponent will consult the relevant road authorities, as AIEIS Section 10.25 –
required, about:
Issue Number 10.25
roads that may be used in and around Glenden to service the
accommodation facilities, during the development approval
process
any proposed road closure
The proponent, in consultation with adjoining landowners of
Wollombi and Suttor North properties and the Isaac Regional
Council, will make an application for permanent road closure of
Wollombi Road under section 99(1) of the Land Act 1994.

AIEIS Section 10.42 –
Issue Number 10.42;
AIEIS Section 15.68 –
Issue Number 15.68

The blast design plan and explosives management plan, which may AIEIS Section 10.50 –
include plans for temporary road closures during blasting events, Issue Number 10.50
will be developed in consultation with the Department of Transport
and Main Roads, Regional Councils.
As a conservative measure the proponent will undertake an
additional round of confirmatory stygofauna sampling in project
monitoring bores. Sampling will be undertaken prior to the
commencement of groundwater dewatering activities and after a
preceding wet season.

AIEIS Section 10.69 –
Issue Number 10.69;
AIEIS Section 15.51 –
Issue Number 15.51

Page 1

Byerwen Coal Project
Appendix 13 – Commitments

#

Proponent commitment

AEIS reference

Isaac Regional Council and the Department of Natural Resources AIEIS Section 10.77 –
and Mines will be contacted about all potential impacts to stock Issue Number 10.77
routes; and arrangements agreed to mitigate impacts to stock
routes, including the location of any reroutes, including the tenure /
ownership requirements over sections of the stock route that are
rerouted.
Specifically, the proponent commits to ongoing consultation with AIEIS Section 11.15 –
Aurizon Network for access to the existing Newlands system rail Issue Number 11.15
corridor and will follow the below rail access process as outlined in
the Access Undertaking.
The Erosion and Sediment Control Plan implemented as part of the
environmental conditions within the environmental authority (EA),
will specify the management of all erosion and sediment control
features, including sediment dams capturing sediment laden runoff
from waste rock dumps during ‘rehabilitation in progress’.

AIEIS Section 12.6 –
Issue Number 12.6

The proponent is committed to ongoing consultation with adjacent
landholders including Glencore (Newlands Coal Project) with
respect to water management.

AIEIS Section 12.2 –
Issue Number 12.2;
AIEIS Section 12.12 –
Issue Number 12.12
AIEIS Section 12.4 –
Issue Number 12.4;
AIEIS Section 12.23 –
Issue Number 12.23;
AIEIS Section 12.24b –
Issue Number 12.24
Cont.; AIEIS Section
18.2 – Issue Number
18.2; AIEIS Section
12.24a – Issue Number
12.24; AIEIS Section
15.34 – Issue Number
15.34; AIEIS Section
15.45 – Issue Number
15.45
AIEIS Section 12.4 –
Issue Number 12.4;
AIEIS Section 12.23 –
Issue Number 12.23;
AIEIS Section 12.24b –
Issue Number 12.24
Cont.; AIEIS Section
18.2 – Issue Number
18.2
AIEIS Section 12.4 –
Issue Number 12.4;
AIEIS Section 12.23 –
Issue Number 12.23;

The proponent has committed to the installation of a groundwater
monitoring bore at the location of the borehole on the eastern
boundary of the wetland (as shown on the map below which also
presents groundwater drawdown extents discussed below),
targeting the tertiary material and will be established a minimum of
twelve months prior to dewatering activities in the area, to ensure a
full year of baseline data incorporating any seasonal fluctuations is
available.

Water level monitoring will be undertaken in the wetland during
periods of inundation to supplement existing data and provide
supportive information to update an adaptive management
framework. Monitoring of the wetland ecology will be completed
bi-annually as part of the Receiving Environment Monitoring
Program (REMP). In this way, any potential changes in species
abundance in any areas of the wetland can be monitored.
Ongoing monitoring during and post mining activities in the specific
catchment area, will assess retention of wetland ecosystem
functionality. Mitigation measures will be implemented if required.
Specific event driven ecological monitoring will be undertaken
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#

Proponent commitment

AEIS reference

where results of REMP monitoring indicates additional data is
required.

AIEIS Section 12.24b –
Issue Number 12.24
Cont.; AIEIS Section
18.2 – Issue Number
18.2
The proposed surface water and aquatic ecology monitoring AIEIS Section 12.8 –
locations of the Suttor River are:
Issue Number 12.8;
AIEIS Section 18.2 –
2 monitoring locations upstream of the proposed release point
Issue Number 18.2;
to provide comparative data
AIEIS Section 18.3 –
Issue Number 18.3;
BYSW9
AIEIS Section 21.4 –
BYSW18 (corresponding to flow gauging location MP1)
Issue Number 21.4
5 downstream (receiving environment) locations, which also
form part of the Receiving Environment Monitoring Plan (REMP)
Compliance point, CP1
FSS16, downstream of the confluence with Suttor Creek
3 locations proposed around the confluence between Suttor
River and Suttor Creek; BYSW20, BYSW21, BYSW22.
The Suttor River monitoring locations described above correspond
to the monitoring locations described in Appendix 6.
In addition Kangaroo Creek will be monitored at:
2 monitoring locations upstream of the proposed release point
to provide comparative data
BYSW2
BYSW3
Flow gauging station MP2
2 downstream (receiving environment) locations, which also
form part of the REMP
Compliance point CP2
FSS05.
The REMP will include monitoring locations described above and in
Appendix 6.
An RE map amendment report containing photos, maps and AIEIS Section 12.32 –
justifications for each proposed RE change has been prepared. The Issue Number 12.32
RE amendment information was prepared in accordance with the
Queensland Herbarium Regional Ecosystem Assessment Kit and will
be submitted directly to the Department of Environment and
Heritage Protection (EHP).
The consequence category of in-pit disposal facilities and codisposal dams (and other structures) will be assessed by a suitably
qualified and experienced person (as defined in the Manual) in

AIEIS Section 12.50 –
Issue Number 12.50
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accordance with the Manual prior to the design and construction of
the structure. A consequence assessment report and certification
will be prepared for each structure assessed. Certification will be
provided by the suitably qualified and experienced person who
undertook the assessment.
The detailed design of any regulated structures (including in-pit
disposal facilities and co-disposal dams) will be undertaken by a
suitably qualified and experienced person with relevant professional
experience, and include appropriate documentation and
certification (as defined in the Manual). A certified Design Plan, as
described in the EHP Guideline – Structures which are dams or
levees constructed as part of environmentally relevant activities
(EHP, 2013), will be submitted to EHP prior to construction.
Additional geotechnical investigations will be undertaken to inform
the Design Plan.
The floor and sides of the co-disposal dams will be designed and
constructed to prevent or minimise the passage of the wetting front
and any entrained contaminants through either the floor or sides of
the dam during the operational life of the dam and for any period of
decommissioning and rehabilitation of the dam.
All regulated dams will have a clearly observable mandatory
reporting level (determined in accordance with the Manual). The
proponent will notify the administering authority on becoming
aware of the dam contents reaching the MRL and take appropriate
action to prevent or minimise the potential for environmental harm.
An annual inspection and assessment of any regulated structure will
be undertaken by a suitably qualified and experienced person, and a
report prepared with recommendations for ensuring the integrity of
the regulated structure is maintained.
The proponent will ensure there is sufficient capacity within the
dam on 1 November of every year, to meet the design storage
allowance (DSA) determined in accordance with the Manual. This is
to minimise the risk of contaminants being released from the dam
during a high rainfall wet season.
The proponent will maintain a register of regulated dams and
structures.
When developing the Design Plan the proponent will engage with
EHP to determine the scope of details required.
To ensure that ongoing erosion from waste dumps is managed, and AIEIS Section 13.1 –
does not impact on third parties, the proponent has committed to a Issue Number 13.1
rehabilitation management plan.
During the construction and detailed design phase the proponent is
committed to consulting with SunWater and the ongoing
assessment of hazards.
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The EIS identified that crossings will be required to the western side
of the BMP to access waste dumps. During the detailed design
phase the proponent will make an application to SunWater for a
crossing agreement for the crossing points. The crossing agreement,
as negotiated between SunWater and the proponent, will contain
conditions for construction and operation of the crossings. The
crossing agreement is not required prior to mining lease approval.
The proponent will consult with the operators of waste facilities in AIEIS Section 14.5 –
the Mackay and Glenden region, including the Glenden Waste Issue Number 14.5
Facility and will make arrangements for acceptance of project
wastes which cannot be accepted at the Glenden Waste Facility.
Discussions with waste service providers and operators of waste
facilities will occur prior to commencement of construction
activities.
If water captured in clean water dams is not considered by the
Department to be necessary to satisfy the expected requirements of
any future environmental authority then the proponent will make
application under the Water Act 2000 and subordinate legislation
(Water Regulation 2002 and WRBBP) for the taking of overland
flow. The proponent will consult the Water Services, Central Region
office of DNRM to discuss the requirements for taking overland flow
water.

AIEIS Section 15.5 –
Issue Number 15.5;
AIEIS Section 15.6 –
Issue Number 15.6

The conceptual design of the diversion channels will be reviewed AIEIS Section 15.11 –
during detailed design stage. The detailed design will rely on Issue Number 15.11
geotechnical advice to confirm the design parameters and stability
of the banks to control erosion and scour. They will be designed as
stable systems and maintained over the life of the mine, with
refinements made if needed, resulting in diversions that are self
sustaining, stable and which require no maintenance post closure.
The channel design presented in Appendix 17 of the EIS will be AIEIS Section 15.12 –
reviewed and refined at the detail design stage, including modifying Issue Number 15.12
the cross section to include low flow and flood flow channels.
A detailed assessment considering the ecological requirement for
pools and riffles will be undertaken during detailed design. If
warranted, pool and riffle zones (sequences) would be incorporated
into the design. Key geomorphic indicators such as average slope,
width/depth ratio, entrenchment ratio, sinuosity and meander
radius of the existing tributary will be replicated in the diversion
where possible.
The exact tie in location of the proposed diversions with the existing AIEIS Section 15.17 –
tributaries will be determined at detailed design stage. Further Issue Number 15.17
information will be collected at detailed design including
geotechnical information to assist with these decisions. The design
objective is to produce a diversion that is self sustaining, stable,
which does not affect existing infrastructure and which requires no
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maintenance post closure.
The flood modelling undertaken does consider the NML linear
infrastructure as described in Section 5.1 of Appendix 17 of the EIS.
Any subsequent detailed design will also consider the NML
infrastructure.
Geotechnical studies will be undertaken during detailed design to AIEIS Section 15.18 –
inform design of stable batter angles. In situations where long Issue Number 15.18
batters are necessary, bioengineering methods to minimise rainfall
induced erosion will be used. These may include dense vegetation
plantings, benching, armoured drainage chutes or modified channel
cross sections to minimise the batter length.
The proponent will contact the department to discuss authorisation AIEIS Section 15.20 –
requirements should proposed activities associated with the Issue Number 15.20
crossings within a watercourse, lake or spring as defined in the
Water Act 2000 not be carried out in accordance with the
exemption requirements.
With specific regard to watercourse diversions, the proponent AIEIS Section 15.21 –
commits that any diversion of a watercourse as defined under the Issue Number 15.21
Water Act 2000, will be designed, constructed, monitored and
maintained in accordance with the regional departmental guideline,
entitled Central West Water Management and Use Regional
Guideline: Watercourse Diversions – Central Queensland Mining
Industry version 5 (2011) and the principles within the relevant
Australian Coal Association Research Program (ACARP) Projects.
Although not included as a specific commitment in Appendix 8, the
proponent is committed to obtaining all necessary project approvals
outlined in Chapter 3.
Specifically the proponent commits to undertaking proposals in
accordance with relevant guidelines, or in accordance with
provisions of relevant legislation and sub-ordinate legislation,
including the commitment to seek appropriate approvals under the
relevant legislation, where required.
The proponent will also record the volume of water extracted AIEIS Section 15.44 –
during pit dewatering, as part of overall site water and dam Issue Number 15.44
management.
The proponent has committed to ongoing groundwater quality and
groundwater level monitoring as part of the draft environmental
authority (EA) conditions outlined in the project’s revised
Environmental Management Plan (provided as Appendix 1 to this
report). EA condition E5 commits the proponent to undertaking an
investigation into any exceedance of set groundwater quality or
groundwater level limits.

AIEIS Section 15.46 –
Issue Number 15.46;
AIEIS Section 15.7 –
Issue Number 15.47

The proponent will adopt the groundwater monitoring strategy as AIEIS Section 15.48 –
described in the proposed EA conditions contained within the Issue Number 15.48
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revised EM Plan (provided as Appendix 1 to this report) which
commits to monitoring of private groundwater bores.
As required by the Petroleum and Gas (Production and Safety) Act AIEIS Section 15.52 –
2004, the proponent will consult with overlapping tenure holders Issue Number 15.52
and ensure that all legal requirements are met.
The proponent recognises that tenement holdings and tenement AIEIS Section 15.54 –
boundaries change over time; and will continually monitor Issue Number 15.54
overlapping tenement holdings and boundaries in order to comply
with legislative requirements about interaction with overlapping
tenement holders.
If the SCL validation assessments demonstrate that the land is SCL, AIEIS Section 15.58 –
then the proponent will follow the assessment process for SCL in a Issue Number 15.58
Management Area, as prescribed by the Strategic Cropping Land Act
2011 (SCL Act). Depending on the nature of activities proposed on
SCL, this will be either a compliance certificate application or
protection decision application.
Approvals will be sought and the relevant DNRM Senior Lands AIEIS Section 15.67 –
Officer (Stock Routes) and local government stock route officer will Issue Number 15.67
be consulted from the early planning stages for all works associated
with temporary road and stock route closures and relocations. All
road and stock route closures or relocations will be communicated
to the public.
The proponent will comply with the principles of the Queensland AIEIS Section 15.69 –
Resources and Energy Sector Code of Practice for Local Content Issue Number 15.69
(2013), namely ‘provide full, fair and reasonable opportunity for
capable local industry to compete for the supply of goods and
service’. This will be implemented through:
Ensuring the principles of the code are integrated within
procurement strategies.
Ensuring early and ongoing engagement of local industry.
Identifying capable local industry and promote procurement
opportunities with local industry.
Chipped / mulched material will be stored in stockpiles for the AIEIS Section 15.83 –
minimum duration necessary. If stored for longer than one month, Issue Number 15.83
stockpiles will be stabilised and covered. The temperature of
stockpiles will be regularly monitored and stockpiles will be turned
as required. Stockpiles will be located in areas where they will not
be affected by flood flows from creeks, and overland flows will be
diverted around stockpiles.
The light vehicle policy for the project operations will reflect the AIEIS Section 15.84 –
intent that light vehicle use by the workforce to/from site will be Issue Number 15.84
discouraged.
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The project workforce will be required to comply with the driver AIEIS Section 15.86 –
fatigue management plans for the project. Procedures will be Issue Number 15.86
implemented to allow for monitoring of compliance with the driver
fatigue management plans.
Sewage treatment and treated sewage effluent use will be AIEIS Section 16.1 –
undertaken in accordance with the proposed EA conditions for Issue Number 16.1
sewage effluent outlined in Section 16.9 of the EM Plan (Appendix
1 of the AIEIS report).
In accordance with mitigation approaches presented in the AIEIS Section 16.3 –
Queensland Health document ‘Guidelines to minimise mosquito and Issue Number 16.3
biting midge problems in new development areas’ the potential for
the creation of mosquito/biting midge breeding sites during the
construction phase will be minimised by:
ensuring that no stagnant ponding occurs
ensuring that all stream crossing allow for unrestricted passage
of fish to maintain populations of natural predators
filling potential breeding sites such as depressions, pot holes,
borrow pits and wheelruts on the project site
preventing spoil materials, road embankments, access roads
and soil from blocking the flow of water and creating stagnant
pools of water suitable for mosquito breeding.
In addition, the proponent will have an Employee Assistance AIEIS Section 16.4 –
Program, which will assist in identifying worker’s exposure to Issue Number 16.4
alcohol, drugs, mental health, sexual health related issues, physical
injury, fatigue, respiratory illness and chronic diseases and provide a
mechanism to provide confidential ongoing assistance to the
workers.
If not suitable for direct release to the environment, sediment AIEIS Section 21.2 –
affected and mine affected water will be contained in dams until Issue Number 21.2
flows within receiving waters provide sufficient dilution (through
controlled blending of waters) to allow for release to the
environment. Mine affected water would not be discharged from
site except through the controlled release strategy that will be
incorporated into the project’s environmental authority.
The proponent will however negotiate with landholders the ongoing AIEIS Section 21.6 –
use of land within the project area, that is not subject to Issue Number 21.6
disturbance, for existing land practices, such as grazing. During this
negotiation process the proponent will consult with landholders
about grazing practices and emphasise the importance of managing
grazing within riparian grassland areas.
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