2 March 2022
Email: Melissa.Woltmann@des.qld.gov.au

Business Centre Coal – Coal and Central Compliance
Environmental Services and Regulation
Department of Environment and Science
L2 Bolsover Street
Rockhampton Qld 4700

Dear Melissa

Carborough Downs South Extension Project
Response to DES Information Request Notice
The Department of Environment and Science (DES) issued an Information Request Notice for the Carborough
Downs South Extension Project (the project) Environmental Authority Amendment Application on 4 February
2022. This letter provides Fitzroy (CQ) Pty Ltd’s response to the Information Request.
The response has been prepared by Hansen Environmental Consulting, with specialist groundwater input from
hydrogeologist.com.au, on behalf of Fitzroy (CQ) Pty Ltd.
The response restates each of the three specific information requirements from Attachment 1 of the DES
Information Notice below, followed by a detailed response to each.
1. Groundwater – Conceptual model
DES Issue
The conceptual model (Figure 10 main report; Figure 22 Groundwater report) presented only shows the
groundwater table. It does not show the bores used to estimate the groundwater table.
DES Request
Update the conceptual hydrogeological model or provide additional conceptual cross sections which show the
groundwater table and potentiometric surface of each aquifer tied to monitoring bores in that transect used
to develop the cross section. Indicate groundwater flow directions in the vertical and horizontal.
One cross section must include the perched water table RL (mAHD) from a section of the Gilgai wetlands.
Proponent Response
Figure 22 of the Groundwater Report presents a conceptual cross-section of the regional groundwater regime.
The intent of the figure is to present a visual representation of the relationship between the geological units
and depth of groundwater present in the vicinity of the project site, while also illustrating the location of
existing mining operations relative to the project and the groundwater table.
The indicative and conceptual design of the cross-section shown in Figure 22 allows several key features of
the groundwater regime to be presented in a single cross-section. In particular, the cross-section illustrates
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the relative extent of the North Creek alluvium in relation to the project, the location of the project
underground mining area down-dip of the existing Millennium open-cut mine, the relative separation
between the project mining area and the existing Moorvale open-cut mine, and the syncline axis of the basin.
It is necessary to illustrate these key features in the conceptual model in order to explain and justify aspects of
the numerical groundwater model development and the predicted effects of the project on the groundwater
regime.
Figure 1-1 shows a cross-section illustrating the depth of the groundwater table (presented in mAHD) across
the project site, the location of the gilgai, and monitoring bores MB3 and VWP02. This cross-section
illustrates how the groundwater table is lowest on the western area of the project site, nearest to the existing
CDCM and Millenium open cut pit. The direction of groundwater movement is illustrated by the blue arrows
on the cross-section. Recharge to the Cainozoic sediments occurs as infiltration from rainfall, while the Rewan
Group and Rangal Coal Measures are recharged via seepage from the overlying units. Groundwater within the
Rewan Group moves to the south-east (perpendicular to the direction of the cross-section) and as such is not
illustrated on the cross-section. Depressurisation from CDCM and the Millennium open cut pit have altered
the groundwater flow direction towards the south-west within the Rangal Coal Measures.

Figure 1-1 Project Site Hydrogeology Cross-Section

Figure 1-2 illustrates the extent of the gilgai present in the project site relative to the location of the four
monitoring bores and two VWPs installed in the project site, and the depth to groundwater across the project
site. Figure 1-2 also shows the location of the cross-section in Figure 1-1.
As explained in Section 6.3.4 of the Groundwater Report, gilgai are surface water features that form in
cracking clay soils. They are not associated with perched groundwater. No perched aquifers were intersected
by any of the monitoring bores or VWPs installed at the project site. MB3 was drilled and constructed within
the extent of the gilgai (Figure 1-2) and did not intersect a perched aquifer.
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2. Groundwater- depth to groundwater and interaction with wetlands
DES Issue
Section 8.4.6 Terrestrial report refers to the groundwater table 30m when discussing indicating inaccessible
rooting depth for GDE’s (none identified). It is also mentioned that depth to groundwater near Gilgai wetlands
is 15m and the statement continues that there is no connectivity on this basis.
The depth to groundwater contour map (Figure 23 Appendix B) shows a minimum depth to groundwater of 8m
below ground level in the north eastern end of the mining lease.
DES Request
Prepare a map which presents the layers from Figure 16 Appendix C – containing proposed surface
disturbance and areas of environmentally sensitive areas, including mapped Gilgai wetlands. Include the new
monitoring bores and VWP’s. Include the bores used for depth to groundwater interpolation. Add depth to
groundwater contours from Figure 23 Appendix B).
Review main statements and conceptualisation on surface water groundwater connectivity to see if any
adjustments are required. Comment on certainty around depth to groundwater interpolation.
Comment on current monitoring adequacy to assess / test / validate the current conceptualisation that there is
no surface water groundwater connectivity occurs within or adjacent to the project ML.
Proponent Response
Figure 2-1 shows the depth to groundwater and groundwater monitoring bores in relation to the features
shown in Figure 16 of the Ecology Report.
The groundwater contours presented in Figure 23 of the Groundwater Report are based on measured
groundwater levels at 14 bores (the four monitoring bores and two VWPs installed at the project site; four
monitoring bores installed at CDCM; two monitoring bores installed at the Isaac River project and two
registered water bores [water supply bore RN 105427 and mine monitoring bore RN 162470]). Groundwater
levels were contoured in mAHD, and then subtracted from the topographic surface used in the numerical
model. This process provided an assessment of groundwater depth below surface (Figure 23).
There is no groundwater level data to the north-east of the project site, due to the absence of monitoring
bores or registered bores in this area. As such there is some uncertainty regarding the depth to groundwater
contours in the north-eastern area of the project site. However, there is no underground mining proposed in
this area of the project site and no depressurisation or drawdown predicted in the Rewan Group, Cainozoic
sediments or North Creek alluvium (Section 6.2.1 of the Groundwater Report) within this area. In addition, the
north-eastern gilgai area lies outside the extent of the predicted drawdown in the Permian overburden (Figure
26 of the Groundwater Report).
VWP1 and VWP2 are situated on the north-eastern extent of the maximum predicted drawdown in the
Permian overburden. Both VWPs have sensors installed in the Rewan Group, Upper Rangal Coal Measures and
the Leichhardt Seam. The presence of VWP1 and VWP2 is considered adequate to monitor the project impact
on the groundwater levels in the area of the north-east gilgai.
Monitoring surrounding the project site is considered to be appropriate, as there is coverage from the existing
CDSE and CDCM monitoring networks. While there is currently no monitoring infrastructure located to the
north-east of the project site, the presence of VWP1, VWP2 and MB4, are considered to be adequate to
identify if drawdown associated with the project is greater than predicted.
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The conceptualisation of groundwater-surface water connectivity for the project is therefore considered to be
sound with uncertainty limited to the north-eastern corner of the project site due to the lack of bores in this
area. The north-eastern area of the project site will not be subject to bord and pillar mining and there is no
predicted drawdown in this area in the Rewan Group or surface layers. There is also no predicted drawdown
in the Permian overburden in the small area that contains gilgai and remnant vegetation.
3. Groundwater – location and quality of groundwater on site
DES Issue
The piper plots (Figure 21 Appendix B) and TDS breakdown (Figure 20 Appendix B) across bores used in the
assessment identifies a wide range of water quality types, particularly for the Rewan Group groundwater
quality. There is no distinction for water quality for bores on site within the large intermediate area pool of
bores.
It is unclear if the water quality data used was for one sample per bore, or multiple samples per bore. If there
are multiple samples per bore, is water quality changing overtime?
DES Request
Provide a map of the spatial distribution of water quality type for each aquifer.
In a piper plot, separate out water quality for site bores. If there are multiple samples and class them to
demonstrate if the water quality is clustering or changing with time.
Proponent Response
Figure 3-1 shows the location of monitoring bores with water quality data used for the project. Table 3-1
shows the number of water quality samples per monitoring bore. Piper plots showing the combined
groundwater bore quality and separate plots for the Cainozoic Sediments, Rewan Formation and Leichhardt
Seam, are provided in Figure 3-2 and Figure 3-3, respectively.
The four groundwater quality samples associated with the Cainozoic sediments were collected from
monitoring bores installed at the Moorvale South project, located approximately 9 to 15 km south-east of the
project site. There is a wide variation in the groundwater chemistry within the Cainozoic sediments, with
samples able to be characterised as calcium chloride, sodium chloride, calcium bicarbonate and sodium
bicarbonate waters. Groundwater within the Cainozoic sediments is typically brackish to highly saline, pH
neutral and contains typically low concentrations of dissolved metals. The variability seen within the
groundwater types of the Cainozoic sediments may indicate some degree of mixing.
One hundred and three (103) groundwater quality samples were collected from the Rewan Group, from
monitoring bores installed for CDSE, CDCM and the Moorvale South project. The majority of samples can be
characterised as sodium-chloride waters, although samples characterised as calcium-sulfate, calciumbicarbonate and sodium-bicarbonate waters were also collected. Groundwater within the Rewan Group is
typically highly saline, alkaline in pH and contains typically low concentrations of dissolved metals, reflecting
the low permeability of the Rewan Group and the long duration of groundwater residency in this formation.
The variability seen within the groundwater types of the Rewan Group may indicate some degree of mixing.
There does not appear to be any change in groundwater quality in the Rewan Group over time.
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Fifteen (15) samples were collected from the Leichhardt seam of the Permian coal measures, from monitoring
bores installed for CDSE and the Moorvale South project. Samples from the Leichhardt seam show the most
consistent groundwater chemistry of any of the formations, with all samples characterised as sodium-chloride
waters. Groundwater within the Leichhardt Seam is typically saline to highly saline, alkaline in pH and contains
low concentrations of dissolved metals. The consistency of the groundwater chemistry seen in the Leichhardt
Seam indicates that there is likely to be little to no groundwater mixing. There does not appear to be any
change with groundwater quality in the Leichhardt seam over time.

Table 3-1 Groundwater Monitoring Bore Water Quality Samples
Bore ID

Monitoring network

Target aquifer

# WQ samples

MB01

CDSE

Leichhardt seam

4

MB02
MB03

CDSE
CDSE

Leichhardt seam
Leichhardt seam

4
4

MB04

CDSE

Rewan Group

4

GW16

CDCM

Rewan Group

19

GW17
GW18

CDCM
CDCM

Rewan Group
Rewan Group

17
1

GW19
GW22
ODN18MB1

CDCM
CDCM
Moorvale South

Rewan Group
Rewan Group
Leichhardt seam

31
30
1

ODN18MB2

Moorvale South

Rewan Group

1

ODN18MB3
ODN18MB4

Moorvale South
Moorvale South

Leichhardt seam
Cainozoic sediments

1
1

ODN18MB6
ODN18MB7

Moorvale South
Moorvale South

Leichhardt seam
Cainozoic sediments

1
1

ODN18MB8
ODN18MB9

Moorvale South
Moorvale South

Cainozoic sediments
Cainozoic sediments

1
1
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Should you have any queries in relation to this response please contact Peter Hansen on 0417 609 154.

for
HANSEN ENVIRONMENTAL CONSULTING

Peter Hansen
Director
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