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7 Groundwater

7.1 Environmental objective and performance outcomes

The Proponent has prepared this chapter to asistDES in carrying out the environmental objective
assessmenin respectof the following environmental objectives stated in the ProjeaRTspecifically, that
the construction and operation of the Project will meet the following objectives

With regard to water resources, the proposed Project should nieefollowing objectives:

1 the equitable, sustainable and efficient use of water resources;

the maintenance of environmental flovesxd water qualityto support the long term condition and
viability of terrestrial, riverine, wetland, lacustrine, estuarine, coastal and marine ecosystems;

1 maintenance of the stability of beds and banks of watercouraas the shores of waterbodies,
estuaries and the coasand

1 maintenance of supply to existing users of surface and groundwater resources.

With regard to water qualitythe Project will
1 be operated in a way that protects the environmental values of waters;

1 be operated in a way that protects the environmental valuegroundwater and any associated surface
ecological systemsind

1 bemanagedn a way that pevents or minimises adverse effects on wetlands.

The detailed assessment presented in this chapter and in the relevant appendices demonstrate that the
Project will achieve a performance outcome for each water environmental objective relevant to
groundwater, as outlined in Schedule 8 of theRyulation Specifically, the Project will achieve item 2 of
the performance outcome for each water environmental objective in satisfaction of section 2(4) of
Schedule8 to the EP Regulation, as follows:

1 the water performance outcomewwill be achieved because the Project will be operated in a way that
achieves all of the following:

0 there is no actual or potential discharge to waters of contaminants that may cause an adverse effect
on an environmental value from the operation of the activity.

0 the storage and handling of contaminants will include effective means of secondary containment to
prevent or minimise releases to the environment from spillage or leaks;

0 contingency measures will prevent or minimise adverse effects on the environment due to
unplanned releases or discharges of contaminants to water;

0 the activity will be managed so that stormwater contaminated by the activity that may cause an
adverse effect on an environmental value will not leave the site without prior treatment;

0 the disturbance of any acid sulfate soil, or potential acid sulfate soil, will be managed to prevent or
minimise adverse effects on environmental values;

0 anyacid producing rock will be managed to ensure that the production and release of acidic waste is
prevented or minimised, including impacts during operation and after the environmental authority
has been surrendered;

0 any discharge to water or a watercourse or wetland will be managed so that there will be no
adverse effects due to the altering of existing flow regimes for water or a watercourse or wetland;

0 the activity will be managed so that adverse effects on environmental values are prevented or
minimised;
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1 the Project will achieve item 2 of theetlands performance outcomebecause it will be managed in a
way that prevents or minimises adverse effects on wetlands; and

1 the Project will achieve item 2 of trgroundwater performance outcomebecause it will be managed
to prevent or minimise adverse effects on groundwater or any associated surface ecological systems.

As well as addressing tladovementionedbjectives, the @R also requires that section 126A of the EP Act is
addressedelatingto applications for an EA involving

9 the exercise of underground water rights

9 adescription of the proposed exercise of underground water rights
9 the areas in which underground water rights are to be exergised

1 affected aquifers

9 anticipated impacts on environmental values of groundwaterd

1 mitigation measures to manage the anticipated impacts.

A GroundwaterimpactAssessment has been undertaken for the Project by JBT Consulting Pty Ltd and is
presented afAppendixE, GroundwaterimpactAssessmentTheGroundwater Impact Assessmems been
prepared in consideration dhe:

M Queensland EP Act;

1 the EP Regulation 2019 (Qld);

 theWOYPBANRYYSYatrEUGENRPHPERIUARFRADGSNEAGRDO t2fA08 HAMDQ
Biodiversity) and

9 the BIS informationgideline:WaterQ 6 5 @&). H A H

An independent review of the Project groundwater modelling and assessment has been proactively
commissioned by BBC, having been undertaken by HydroAlgoritRtyiddd The Project groundwater peer
review report is provided as Attachment 6.

7.2 Description of existing values

7.2.1 Environmental values and water quality objectives

The EPP Water and Wetland Biodiversity exists to achieve the object of the EP Act in relation to water and
wetlandstK I G A a2 LINRPGSOGAY3 vdzsSSyatftlyRQa 46FGSNI SYy@aANRYyYS
ecologically sustainable. THEP Act guidelinepplication requirements for activities with impacts to water

(DEK021b) provides guidance on the identification and quantification of impactshe environmental

values of water and the development and management strategies that achieve a balance between the

benefits of the development and the protection of the environmental values of the receiving environment.

The Project lietn the Isaac Connors Groundwater Management Arefe( Figure 35) and includes the
following groundwater units:

9 Isaac Connors Groundwater Unit 1 (Quaternary alluvium); and

9 Isaac Connors Groundwater Unit 2 glb-artesianaquifers other than Groundwater Unit 1).

Water Quality Objective@NQOs)re longterm goals for water quality management thate established to

protect or enhance the identifie@nvironmental valuegor water and groundwaters 8 SR 2y - W2 v Mo Mn
Fitzroy Basin Groundwater Zorfgtkie Project liesvithin an unmappedgroundwater chemistry zones such

no specifictNQOsare nominated byEnvironmental Protection (Water) Poli2OXFitzroy River Subasin
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Environmental Values and Water Quality Objectives Basin Nq(p&30), including all waters of the Fitzroy
Subo AAYyQ 8p91lt HAM

However, he environmental values of groundwater where recharge is occurring adjacent to ephemeral
creekshave beerassessed to include the environmental values of surface wéfgmgendix E, Groundwater
ImpactAssessmentSection $as follows:

9 aquatic ecosystems (slightly to moderately disturbed); and

9 agricultural purposedarm supply and stock watering.

For most of the Project area, in particular the Permian groundwater unit, groundwater quaitpisnd
unsuitable for stockvatering For goundwateisin management areawithout a mapped groundwater

chemistry zoneDEHP 2013a defeis the Wueensland Water Quality Guidelines 2QI9EHP 2013bpr

deriving local water quality objectives.

7.2.2 Geology

TheProject areds in the western limb of the Bowen Basin, a nddlsouth trending retrearc basin that

extends more than 250 km north to south and up to 200 km west to east. The Project lies at the eastern end
of the Collinsville Shelf, which is characterised by a thin accumulation of sediments, egstédenlydips and

minor structural deformation. The eastern boundary of the Collinsville Shelf occurs at the Isaac Fault, a major
thrust fault which has throws of 156 to 400 m in the Project area.

The stratigraphic sequence within tiRroject aeacomprises of:

Cainozoic (Quaternary and Tertiary) sediments;
Triassic Rewan Group;
late PermiarBlackwaterGroup sediments (and coal measures); and

1
1
1
9 middle Permian

The stratigraphy of the Project area and surrounds is summaris€dtte7.1. Within the Project area, the
Permian and Triassage sediments of the Bowen Basin are overlain by a veneer of unconsolidated to poorly
consolidated Tertiary and Quaternary sediments. The surface gefdogfye Project is shown iRigure 316,
Chapter 3, Project Descriptipwhichindicatesareas where Cainozoic sediments and basalt (to the west of
the Project area) overlay the Perroiassic Bowen Basin sedimenibe solid geology of the Project is

shown inFigure 315, Chapter 3, Project Descriptipwhich shows the strata underlying Cainozoic cover
sediments and presents the faulted relationship between the underlying Permian and TriassicT8ieata.
stratigraphic and structural relationships of the geologic uarts shown ag westceast sectior(Figure 3.17)
andanorth¢south section(Figure 318).

The hydrogeological units of the Project area are identifiedlpgpendix E, GroundwatémpactAssessmen
(Section 3and summarised in Sectigh2.2.1to Section7.2.2.4

7.2.2.1 Cainzoic (Quaternary and Tertiary) sediments

Cainozoic sediments occur across the entirety of the Project area. The thickness of Cainozoic sediments is
highly variable, ranging fromr# to 80 m and averaging 26 m. The Cainozoic sediments mainly comprise
alluvial sands, clayey sands and clays, with a basal layer in some locations of sand and gravel. The Cainozoic
sediments are thinnest in the south within the MLA and gradually thickenmgavrth through the MLA

(the area generally to the south of Boomerang Creel)dtween35m and45m. The CainoZo sediments

are thickest (more than 6) in the northern area of the MLA (the area generally to the north of Boomerang
Creek).

The Cainozoic sediments in proximity to Boomerang Caeetelatively sandy and the boundary between
recent Quaternary alluvium and the older Tertiary alluvigmifficult to delineate. The Tertiary sediments
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aregenerally sandier (andherefore, have higher hydraulic conductivity) within the MLA (and the vicinity of
Boomerang Creek) than the area to the south (the area withirv®328 and adjacent to Phillips Creek). The
Quaternary alluvium associated with Phillips Creek tends to be greateickntiss and extent than the
Quaternary alluvium associated with Boomerang Creek.

Table7.1: Stratigraphy of the Project area and surrounds
Age Stratigraphic unit Description Occurrence
Cainozoic  Alluvium Alluvial sands, clayey sanaisd =~ Covers Project area with widely
Quaternary clays, with a basal layer in som varying thickness of betweenr2

¢ Aluvium locations of sand and gravel = to 80m.

Cainozoic Main R Basal Due to the sandy sediments, the
Tertiary T~ Main Range Basalt interface between Quaternary
f Duaringa Formation and Tertiary sediments could not
be determined.
The Cainozoic sedimerase
generally thicker in the north of
the Project area and thinned
moving south.
Triassic Rewan Sagittarius Greyishgreen sandstone, Occurs beneath Cainozoic
Group Sandstone siltstone and mudstone sediments over much of the
Project area.
Arcadia Reddiskhbrown mudstones Upper part of the Rewan Group i
Formation greyishgreen sandstone and = absent over most of the Project
siltstone area due to weathering.
Late Blackwater | Rangal Coal Coalbearing sediments that The dipin the coal seams is
Permian Group Measures contain the Phillips, Leichhardt relatively steep (approximately
Lower and Vermont Lower 5x¢lox 0 gthelMKA béfore
seams flatting out to the west.
Fort Cooper = Sandstone, siltstone, Underlies the Rangal Coal
Coal mudstone, carbonaceous shal¢ Measures and subcrops beneatr
Measures and coal Tertiary sediments within the
. . Project area due to the dijm the
Co_ntalns the Girrakeam strata or faulting.
which has a number of
groundwater monitoring bores
Moranbah Sandstone, siltstone, mudston¢ 1
Coal and coal
Measures
Middle Back Creek | Ingelara Conglomeratic sandy siltstone, T
Permian Group Formation mudstone and sandstone

The regional water table is generally developed in the Tertiary sediments below the base of alluvium. The
alluvium is likely to be seasonally saturated following direct rairdatharge and flow events in Boomerang
Creek.The only location where the alluvium is permanently saturasdd the Isaac River.

Of the Project groundwater monitoring borgbere aretwo screened irQuaternary alluviumat 12m depth,
andsevenscreened in Tertiary sedimentanging between 20n and60 m depth
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7.2.2.2 Triassic Rewan Group

The Sagittarius Sandstone is the basal formation of the Rewan Group and occurs beneath Cainozoic
sediments over much of the Project area. The unit is up to 300 m thick and coerigeyishgreen
sandstone, siltstone and mudstone.

The Sagittarius Sandstone can be differentiated from the underlying Rangal Coal Measures by the greenish
tinge of the sediments, as well as the presence of a dark mudstanedl3 m thick, with a high natural

gamma count. The Arcadia formatiamakes up the upper part of the Rewan Group. However, it is absent
over most of the Project are@ue to weathering)

7.2.2.3 Rangal Coal Measures

The Late Permian Rangal Coal Measures arebs@alng sediments that contain the target coal seams for
the Meadowbrook Project (Leichhardt Lower and Vermont Lasgams).The coal seam dips relatively
steeply at approximatel$° to 10° in the easflatteningout to the west as shown irFigure 317. In
descending stratigraphic order, the coal seams comprise:

91 Phillipsseam, which generallgonsists of inferior coal less thdmm thick, but which is useful as a
stratigraphic marker

Leichhardtseam, whichthins and deteriorates north of Phillips Creek

Leichhardt Loweseam, whichappeas as two thin, clean coal seams that coalestthe north to form
one seam of 2.5 to 4 m thicknessand

M Vermont/Lower Vermontseam.

The Vermonseamcomprises two relatively minor upper plies, which have split away from the two plies of
the Vermont Loweseam Thethickness of the two seams combined wittiire proposed Project areia in

the order of 3 mThe Vermonseamoccurs at a depth cdipproximatelylOOm in the southwest of the

mining area where the seams subcrop but deepgignificantly to the nortkeast of the underground area
where the base of th&ermontLower seamply occurs at a depth adipproximately 500 m

TheRangal Coal Measures truncate against the Isaac Fault, which forms an eastern limit to underground
mining.

7.2.2.4 Fort Cooper Coal Measures

The Late Permian Fort Cooper Coal Measures stratigraphically underlie the Rangal Coal MBasurgs.
subcrops beneath Tertiary sediments within the Project area due to either thia thig strata (western area

of the Project) or to faulting (e.g. east of the Isaac Fault). The uppermost coal seam in the Fort Cooper Coal
Measureswithin the Projectis the Girratseam which subcrop$o the west of the Rangal Coal Measures
subcrop lineFour Meadowbrook Projegroundwater monitoring bores are screened within the Girrah

seam

7.2.3 Baseline groundwater characteristics

7.2.3.1 Groundwater levelsand flows

The groundwater levels across the Project dnase beerassesseih Appendix EGroundwaterimpact
Assessmenfrom data collected at the Meadowbrook and Lake Vermont North monitoring bore networks
providedin Figure7.1. The groundwater level contoufer the Tertiary sediments, Leichardt seam and
Vermont seanmare shownin Figure7.2, Figure7.3, andFigure?.4 respectively The groundwater levelsave
beenidentified as consistentvith little water level variation that could be attributed to extraction activities,
dischargeo the Lake Vermont pior recharge.
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Figure7.3: Groundwater levels fdreichhardt seam
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