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6 Groundwater Resources

This Chapter describes the groundwater resources that may be affected by the revised Project, how
they might be affected, and the measures required for the mitigation of potential negative effects.

The methodology undertaken for the assessment of groundwater resources draws on that set out in
the Framework for assessing potential local and cumulative effects of mining on groundwater
resources (NWC, 2011) and includes:

A areview of geological, hydrogeological and groundwater quality data collected for the Mine;
A areview of other background data available on local hydrogeology and groundwater use;

A the installation of 14 groundwater bores to characterise the local hydrogeology around the revised
Project site;

A the undertaking of aquifer pumping tests to determine aquifer hydraulic parameters (transmissivity
and storativity);

A the formulation of a hydrogeological conceptual model describing the groundwater system to
serve as the basis for a numerical model;

A the undertaking of numerical modelling to estimate likely effects of the revised Project on
groundwater levels; and

A the assessment of potential effects and mitigation measures.

The following Sections describe the regulatory framework for the revised Project with respect to
groundwater resources and the results of the assessment undertaken to determine the effects on
groundwater resources.

6.1 Regulatory Framework
6.1.1 Queensland Legislation

Groundwater use and management in Queensland is regulated under the Water Act and the EPP
(Water).

In Queensland, a number of groundwater management areas have been declared under the Water
Act. The revised Project sits within the Eastern Downs Groundwater Management Unit (GMU), and to
a very minor extent the Oakey Creek Groundwater Management Area where alluvial sediments exist
in the southeastern most portion of the revised Project site. Section 6.2.3 describes the occurrence of
alluvial sediments across the revised Project site.

Declaration of groundwater management areas under the Water Act means that a water licence is
required to take or interfere with subartesian water in these management areas, and a development
permit is required to construct or install works that take subartesian water.
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The EPP (Water) aims to protect Queensland’s environments by providing a framework to:

a) identify environmental values for Queensland waters;

b) decide and state water quality guidelines and objectives to enhance or protect the environmental
values;

c) make consistent and equitable decisions about Queensland waters that promote efficient use of
resources and best practice environmental management; and

d) involve the community through consultation and education and promoting community
responsibility.

The values identified in the EPP (Water) under Section 7 are as follows.

A The “environmental values” of waters to be enhanced or protected under this policy include:
a) for awaterin schedule 1, column 1; and
b) for another water — the qualities in sub-section (2).

The revised Project site is not listed in schedule 1, column 1 therefore, for the revised Project, the
environmental values (EVs) for groundwater are based on the qualities identified in sub-section (2)
which are described as:

A Aguatic Ecosystems

a) for high ecological value waters—the biological integrity of an aquatic ecosystem that is
effectively unmodified or highly valued;

b) for slightly disturbed waters—the biological integrity of an aquatic ecosystem that has
effectively unmodified biological indicators, but slightly modified physical, chemical or other
indicators;

c) for moderately disturbed waters—the biological integrity of an aquatic ecosystem that is
adversely affected by human activity to a relatively small but measurable degree;

d) for highly disturbed waters—the biological integrity of an aquatic ecosystem that is measurably
degraded and of lower ecological value than waters mentioned in paragraphs (a) to (c).

A Regional, Agricultural and industrial Use

a) for waters that may be used for producing aquatic foods for human consumption—the
suitability of the water for waters that may be used for aquaculture—the suitability of the water
for aquacultural use;

b) for waters that may be used for agricultural purposes—the suitability of the water for
agricultural purposes;

c) for waters that may be used for recreation or aesthetic purposes, the suitability of the water
for:

1. primary recreational use; or
2. secondary recreational use; or

3. visual recreational use;
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d) for waters that may be used for industrial purposes—the suitability of the water for industrial
use;

e) the cultural and spiritual values of the water.

A Drinking water (Potable)

a) for waters that may be used for drinking water—the suitability of the water for supply as
drinking water as defined by the Australian Drinking Water Guidelines (ADWG).

Water Resource (Great Artesian Basin) Plan 2006

The Water Resource (Great Artesian Basin) Plan 2006, which is a subordinate regulation to the Water
Act, covers the management of all artesian and subartesian water in the Eastern Downs GMU. This
coverage includes management of the Walloon Coal Measures aquifer, Marburg Sandstone aquifer
and Helidon Sandstone aquifer.

Water Resource (Condamine and Balonne) Plan 2004

The Water Resource (Condamine and Balonne) Plan 2004, which is a subordinate regulation to the
Water Act, provides a framework for advancing sustainable management and efficient use of water by
creating an effective cap on diversions from watercourses, lakes, springs and overland flows in the
Condamine and Balonne Water Resource Plan (WRP) Area. The Condamine and Balonne draft
resource operations plan amendment proposes amendments for the draft Condamine and Balonne
resource operations plan and was released on 28 October 2013 for public comment. A moratorium is
currently in place for Condamine and Balonne WRP Area that limits new development related to water
in a watercourse or lake, water in springs not connected to artesian groundwater, and overland flow
water.

Groundwater Management Units

The revised Project site is located within both the Eastern Downs GMU, and a small portion of the
Oakey Creek Groundwater Management Area GMU where alluvial sediments associated with Oakey
Creek and its tributaries lie within the southeastern most extent of the revised Project site

(Section 6.2.3 describes occurrence of this alluvium in relation to the revised Project site). The size of
the Eastern Downs GMU in Queensland is 22,635 km?® whilst the size of the Oakey Creek GMU is

213 kmz2,

Capping of resource extraction volumes is an accepted way to manage overexploitation of
groundwater. In both the Eastern Downs and Oakey Creek GMUs, a water resource cap has been
placed on groundwater usage which applies to irrigation, urban supply, commercial / industrial,
forestry, drought supply and mining / oil and gas. Groundwater users are required to hold entitlements
to extract groundwater from the GMUs for these purposes. The water resource cap does not include
stock and domestic supplies.

Environmental Authority

The Mine operates under EA EPML00335713 in accordance with the EP Act (1994). The EA includes
requirements for the monitoring of groundwater levels and quality (Conditions C21 to C33). These
requirements are discussed in Section 6.2.6.
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For compliance purposes, groundwater level fluctuations are compared with groundwater levels
observed in the reference bores. If the cause of observed fluctuations is not related to the licensed
extraction from the aquifer, this change in level is required to be reported to the DNRM.

Under the current EA, NAC has recently received approval from EHP to allow the use of site specific
groundwater quality guidelines for the Mine. These site specific guidelines were developed from a
study conducted over a number of years.

6.2 Existing Environment
6.2.1 Project Location

The revised Project site is situated in the western portion of the Clarence-Moreton Basin. The Walloon
Coal Measures within the Clarence-Moreton Basin underlie the revised Project site and regionally
contain an estimated coal resource of over 800 million tonnes.

6.2.2 Hydrology and Landforms

The revised Project site is located in undulating terrain that spans two surface water catchments. The
majority of the revised Project site drains to the ephemeral Lagoon Creek which traverses from
northeast to southwest across the revised Project site. Both Lagoon Creek and Doctors Creek (south
of the revised Project site) flow into the westwards draining Oakey Creek which is part of the larger
Condamine-Balonne River Catchment. North of the revised Project site, Spring Creek drains
westwards towards Myall Creek which is also part of the larger Condamine-Balonne River Catchment.

The hydrology of the revised Project site is discussed in more detail in Chapter 5.
6.2.3 Geology
This Section outlines the geology of the revised Project site and Study area.

Regional Geology

The revised Project site lies within the Cecil Plains Sub-Basin which is located within the western
portion of the Clarence-Moreton Basin. In Queensland, the Clarence-Moreton Basin merges with the
Surat Basin. The Kumbarilla Ridge is a basement high consisting of the Upper Devonian to Upper
Carboniferous Texas beds and separates the Cecil Plains Sub-Basin of the Clarence Moreton Basin,
from the Surat Basin. The Clarence-Moreton Basin represents an eastern portion of the Mesozoic
GAB. In this portion, major aquifers of the GAB comprise the Marburg Sandstone and Helidon
Sandstone. The Walloon Coal Measures is also considered to form a GAB aquifer.

The economic coal-bearing sediments of the Surat and Clarence-Moreton basins occur in the Walloon
Coal Measures. The Walloon Coal Measures are Middle to Upper Jurassic in age and are a part of
the Injune Creek Group. Although the Kumbarilla Ridge is considered to structurally separate the
Clarence-Moreton Basin from the Surat Basin, the Walloon Coal Measures occur on both sides of the
Kumbarilla Ridge and are laterally continuous between the Clarence-Moreton Basin and the Surat
Basin.
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The Injune Creek Group cannot be identified as a distinct unit in the western Clarence-Moreton Basin.
However it is broken up into a productive coal bearing lower unit, the Walloon Coal Measures, and a
coal resource barren upper unit, the Kumbarilla Beds. The upper unit is absent in the revised Project
site.

Within the revised Project site, the major coal bearing unit within the Walloon Coal Measures is
referred to as the Acland-Sabine Sequence. The Acland-Sabine Sequence occurs in the lower coal
bearing unit (Taroom Coal Measures equivalent) of the Walloon Coal Measures.

Tertiary Basalts unconformably overlie the Walloon Coal Measures in some areas of the revised
Project site. The Tertiary age was a period of intense volcanic activity during which the eroded
palaeosurface of the Walloon Coal Measures at the revised Project site was covered with basalt flows.
Basalt filled palaeo-channels occur within the north western and southern margins of the current
Mine’s Central and Southern Pits.

Quaternary age alluvium is associated with present day natural drainage channels within the region.
The geology of the region is summarised in Table 6-1.

Local Geology

The local geology of the revised Project site is described below. Figure 6-1 presents the local surface
geology of the revised Project site and Figure 6-2 displays an indicative geological cross section
through the revised Project site. The location of the cross section is shown on Figure 6-1.

Quaternary Deposits

Quaternary deposits consist of recent alluvium deposited by creeks and rivers. Within the revised
Project site, these deposits are only likely to occur in association with the Lagoon Creek catchment in
the west of the revised Project site. South and east of the revised Project site, major and widespread
alluvium deposits are associated with Oakey Creek and its tributary Doctors Creek, and to the north of
the existing Mine major and widespread alluvium deposits are associated with Myall Creek and its
tributary Cain/Spring Creek.

Tertiary Basalt

The Tertiary Basalt unconformably overlies the Walloon Coal Measures in several localities within the
revised Project site. Remnants of Tertiary age basalt flows occur on hill tops, and show that the basalt
formed as low lying horizontal continuous flows within palaeochannels eroded into the Walloon Coal
Measures palaeosurface. Given the depositional environment, it is likely that in some locations the
elevation of the base of the basalt flows lies below the elevation of the top of the older Walloon Coal
Measures formation lying adjacent to the basalt flow, such that the basalt and coal measures in part lie
at similar depths. Following basalt deposition, preferential erosion of the softer Walloon Coal
Measures around the channelled basalt flows has resulted in the elevated basalt remnants currently
seen at the revised Project site.
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Clarence-Moreton

Age Geological Unit Basin Surat Basin Lithology
Acland Area
Quaternary | - - - Alluvium: sand,
clay, gravel
Tertiary Main Range Tertiary Basalts - Olivine basalt, tuff,
Volcanics agglomerate
Upper Injune Kumbarilla | - Springbok Claystone, siltstone,
Jurassic Creek Beds Sandstone sandstone, minor
Group coal
Middle Walloon Kogan Juandah Coal Claystone, siltstone,
Jurassic Coal Macallister Measures sandstone, coal
Measures
Wonkers
Waipanna Tangalooma
Sandstone
Acland/Sabine Taroom Coal
Balgowan Measures
- - Eurombah Claystone, siltstone,
Formation sandstone, minor
coal
Lower Bundamba Group Marburg Marburg Hutton Sandstone | Sandstone, minor
Jurassic Subgroup Sandstone siltstone claystone
and coal
Evergreen | Evergreen Interbedded shale
Formation Formation and sandstone
Helidon Sandstone Precipice Interbedded shale
Sandstone and sandstone,
guartz sandstone
Carbonifer | Texas Beds - - Greywacke,
ous to conglomerate,
Devonian siltstone, mudstone,

slate, local phyllite,
chert, basalt,
limestone and rare
tuff

Notes: 1. The age of geological units shown is from most recent (Quaternary) to oldest (Carboniferous to
Devonian) in formation. Source: New Hope Coal Life of Mine Plan 2008.
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The presence of weathered basalt below fresh basalt, in combination with relict soil profiles and
sedimentary layers interbedded with the flows, indicates that there has been a succession of basalt
flows within the revised Project site. Evidence of two to three distinct flows have been observed
during drilling investigations. There is some outcrop of the Tertiary Basalt in the northern section of the
revised Project site, but only very minor outcrop within the proposed western pit (Manning Vale West
pit) area of the revised Project.

Borehole logs show that the basalt thickness is highly variable within the revised Project site. In
general, whilst basalt extent and thickness is shown to be highly variable, it is known to become more
prolific and widespread immediately west of the revised Project site.

In the revised Project site, the basalt thickness ranges from absent to 25 m as recorded in NAC
exploration borehole AC2. In excess of 30 m of basalt was logged in the then DNRW boreholes

(NS 26, 27, 28, 33, 42 and 44) located on or near the basalt ridge adjacent the current Mine's Centre
Pit. Some 33 m of basalt was intersected in the NHG borehole AC515 located between the current
Mine’s Centre and South Pits. Around 90 m of basalt was recorded in AC480 located west of the
current Mine’s North Pit.

The unaltered basalts are black in colour and microcrystalline, whilst some basalt is porphyritic
containing olivine phenocrysts. Vesicular and amygdaloidal basalts are common, and the base of the
basalt flows is typically vesicular. Vesicles are often partially or completely infilled with zeolites, calcite
and clay minerals. Products of the basalts decomposition include red clay in which magnesite is
common.

Walloon Coal Measures

The Walloon Coal Measures are around 120 to 130 m thick across most of the revised Project site,
although planned mining activities are limited to the base of the economically recoverable coal
reserves lying less than 75 m below ground level at their deepest point.

The three major coal intervals identified within the lower Walloon Coal Measures (Taroom Coal
Measures equivalent) are the Waipanna, Acland-Sabine, and Balgowan (as shown in Table 6-1). NAC
mines the Acland-Sabine sequence within the lower Walloon Coal Measures. Chapter 3 outlines the
mine plan for the revised Project.

The Mine currently extracts coal from the Acland-Sabine interval. The Acland-Sabine interval contains
six seam groups. From the top to bottom these are nominated as A to F. Each seam group contains
up to 10 seam plies. Seam plies are discrete layers of coal within a seam group. In total, the Acland-
Sabine interval has 47 seam plies. The average thickness of an individual seam ply is 0.23 m.
Individual seam plies are unlikely to extend great lateral distances, but rather form isolated pods of
coal.

The Waipanna interval contains six seam groups which contain 53 seam plies. The Balgowan interval
contains seven seam groups which contain 21 seam plies.

The regional dip of the Walloon Coal Measures is one to three degrees south-southwest. Local
variations of both dip and strike occur due to both folding and faulting. The general geological
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structure of the revised Project site can best be described as a fault modified southwesterly plunging
syncline, with the fold axis centred on the Lagoon Creek drainage channel. Folding has been
interpreted from photogeological interpretation, regional drilling and geological interpretation of the
drilling results elsewhere in the Clarence-Moreton Basin.

Faulting is known to have occurred from observations made from underground mines in the Acland
area and has also been interpreted from drilling results and from the existing open cut. Faulting is
developed along two main trends, northeast-southwest and northwest-southeast, however, east-west
faults with significant throws have also been observed in the Mine pits. The age of faulting is not
known, however NAC'’s geologists have identified that basement faulting could have been re-activated
during the Tertiary period synchronous with basalt deposition, i.e. the basalt overlying the Walloon
Coal Measures may also have been faulted. Typically, the downthrown strata are on the downdip side
of the fault.

Eurombah Formation

The Eurombah Formation underlies the Walloon Coal Measures and consists dominantly of fine
grained sediments including siltstones, mudstones, fine sandstones and rare coals. The unit is difficult
to distinguish between the overlying Walloon Coal Measures and often in literature the Eurombah
Formation unit is not distinguished from the overlying Walloon unit. The main difference between the
Eurombah Formation and the overlying Walloon Coal Measures is that the Eurombah Formation is
comparatively coal barren.

Marburg Sandstone

The Marburg Sandstone is typically around 200 to 300 m thick at the revised Project site and
regionally dips to the southwest. The unit outcrops 3 km northeast of the current New Acland Mine,
however at the revised Project site the unit lies at a depth of approximately 150 m below ground
surface and 75 m below the base of the current and proposed mine workings. The Marburg Sandstone
is made up of poorly sorted, coarse to medium-grained, feldspathic sublabile sandstone and
fine-grained, well sorted quartzose sandstone. Minor carbonaceous siltstone, mudstone, coal and rare
pebble conglomerate also occur within the Marburg Sandstone. The unit grades into the underlying
Evergreen Formation which can therefore be difficult to distinguish from the base of the Marburg
Sandstone. The literature does not always separate these two units within the Clarence-Moreton
Basin, possibly due to the gradational nature of the contact, with the entire sequence collectively
termed the Marburg Subgroup.

Available bore log data for the Marburg Sandstone from deep production bores at the Mine site
describe the unit as variably sandstone, siltstone and mudstone, with some clean quartzose
sandstone intervals.

Evergreen Formation

The Evergreen Formation is a dominantly finer grained unit than the overlying and underlying Marburg
and Helidon sandstones, and is generally up to 200 m thick in the revised Project site. As described
above, the boundary is transitional with the overlying Marburg Sandstone which may be responsible
for the Evergreen Formation not being described separately in some parts of the Clarence Moreton
Basin. The Evergreen Formation has been described on the 1:250 000 Geology Map of Ipswich
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(Geological Survey of Queensland, 1980) as consisting of sandstone, siltstone, shale, mudstone and
oolitic ironstone.

Available bore log data for the deep production bores at the Mine site describe the Evergreen
Formation unit as variably siltstone and mudstone with some sandstone.

Helidon Sandstone

The Helidon Sandstone is up to 170 m thick and is extensive within the Cecil Plains Sub-Basin of the
Clarence-Moreton Basin. The unit is generally found at depths of between 500 and 600 m below
ground level at the revised Project site, however the sandstone is known to outcrop near the township
of Helidon located approximately 50 km southeast of the revised Project site. The Helidon Sandstone
can be divided into two sections, an upper section of interbedded shale and sandstone with kaolinitic
clays that is difficult to distinguish from the Evergreen Formation, and a lower section of fine to very
coarse quartz sandstone.

Available bore log data for the Helidon Sandstone production bores at the Mine site describe the unit
as variably sandstone, siltstone and mudstone.

Texas Beds

The Upper Carboniferous Texas Beds consist of greywacke, conglomerate, siltstone, mudstone, slate,
local phyllite, chert, basalt, limestone and rare tuff. Generally, the Texas Beds are rich in felsic
volcanic detritus which were derived from an active magmatic arc to the west. The Texas Beds are
low grade regionally metamorphosed and variably deformed.

6.2.4  Hydrogeology

This Section provides a summary of the five aquifers which occur within the revised Project site.
Section 6.2.14 provides further information on these aquifers and discusses aquifer parameters
including depth to groundwater, aquifer thickness, transmissivity/ hydraulic conductivity, and storativity.

Quaternary Alluvial Aquifer

The Quaternary alluvial aquifer is located within the Quaternary alluvium which consists of clay, silt,
sand and gravel deposited by creeks and rivers. The Quaternary alluvium is limited in extent, being
restricted to the lower lying areas associated with modern drainage lines. The nearest alluvium with
significant groundwater supplies is associated with Oakey Creek (and its tributary Doctors Creek)
approximately 15 km southeast of Acland Township. This aquifer may also exist in association with
Lagoon Creek (another tributary of Oakey Creek); surface geological mapping as shown in Figure 6-1
indicates some alluvium in the western part of the revised Project site, extending to the southwest of
MLA 50232. No groundwater bores are present in this area however, suggesting the aquifer is either
not well developed or is not present.

Tertiary Basalt Aquifer

The Tertiary Basalt aquifer consists of olivine basalts and where present, varies in thickness from 1 m
to 90 m. The Tertiary Basalt aquifer is interbedded with low permeability sediments including clay
which have the potential to act as a local aquitard within the Tertiary Basalt.
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The Mine is currently permitted to draw groundwater from the Tertiary Basalt aquifer which is treated
for potable use. This potable water supply is currently covered under a license for 160 ML/year,
although actual use is much less than the allocation. Section 6.2.5 describes Mine groundwater use
in more detail. Groundwater extraction from the Tertiary Basalt aquifer is also undertaken by nearby
private users.

Walloon Coal Measures Aquifer

The Walloon Coal Measures on a regional scale is not considered a major aquifer, consisting of low
permeability shale, siltstone, carbonaceous mudstone, minor sandstone and coal layers. However, on
a local scale, coal seams within the unit may have permeability suitably high to store and transmit
useful quantities of water. This geological unit outcrops over much of the revised Project site with the
coal seams being the principal conduit for groundwater. Despite comprising dominantly low
permeability sediments, the unit is still considered a GAB aquifer in the Water Resource (Great
Artesian Basin) Plan (2006) as some useful water supplies can be drawn from coal seams regionally.

Faulting within the Walloon Coal Measures unit has possible significance for the horizontal movement
of groundwater. Pumping tests, groundwater levels and groundwater chemistry data (discussed later
in this Chapter) indicate that the throw of some faults within the Walloon unit is sufficient to cause
compartmentalisation of water bodies within the coal seams and also the overlying basalt.
Observations of Mine pit inflows and also from nearby observation bores (discussed later in this
Chapter) show that faults can also act as significant conduits for lateral groundwater flow within the
Walloon Coal Measures aquifer.

The Mine uses groundwater which flows into the mine pit from the Walloon Coal Measures aquifer.
The inflow is mainly used for dust suppression purposes. Neighbouring farm properties also use
groundwater from the Walloon Coal Measures.

Within the Walloon Coal Measures, the Acland-Sabine interval which is mined by NAC is hydraulically
separated from the underlying Balgowan interval by low permeability interburden sediments. In the
vicinity of the revised Project site, the top of the Balgowan interval is approximately 30 m deeper than
the lowest Acland-Sabine seam and is separated by clay-matrix sandstones which lack primary
porosity and act as an aquitard between the two coal sequences.

Aquifer testing was conducted at two locations within the revised Project site as part of investigations
for the revised Stage 3 Project. The locations of these bores are shown in Figure 6-3. Each location
consisted of a production bore and two nearby observation bores, namely:

A Location 1: 120WB (Production bore) and 118P and 117PGC (Observation bores); and
A Location 2: 121WB (Production bore) and 113PGCA and 113PGCB (Observation bores).

The aquifer tests targeted the Walloon Coal Measures as the primary aquifer that will be affected by
the revised Project. The two aquifer testing locations are approximately 2.5 km apart, and given the
discontinuous nature of the coal seams within the Walloon Coal Measures as well as the different
depths of testing at the two locations, it is considered unlikely that the two test locations tested the
same laterally extensive coal seam.
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Hydraulic properties of the Walloon Coal Measures aquifer were obtained by conducting a step test
and a constant rate test at each pumping test site. The methodology used for aquifer testing and the
data collected is provided in Appendix G.4.1.

Aquifer pumping test results were analysed to derive the hydraulic properties (transmissivity and
storativity) for the Walloon Coal Measures aquifer within the revised Project site. Transmissivity
values derived for the Walloon Coal Measures aquifer are summarised in Table 6-2. Outputs from
these analyses are included in Appendix G.4.1.

Table 6-2 Transmissivity Values for the Walloon Coal Measures

Location Bore ID Tra;nsmissivity Screen depth of Unit
(m*/day) bore (mBGL)
Location 1 120WB (pumped) 6 74 —83.5 Acland/Sabine
117P (obs) 8 74 -83.5 Acland/Sabine
Location 2 121WB (pumped) a7 27-34 Acland/Sabine
113PGCA (obs) 31* 27-34 Acland/Sabine

*Note: Value was derived using the Hantush-Jacob (1955) leaky aquifer solution. All other values derived using
the Theis (1935) confined aquifer solution.

An assessment of the results suggests that transmissivity of the shallower coal seams is generally
greater than the transmissivity of the deeper coal seams, although this conclusion is limited to data
from the two tests sites only. However, this conclusion supports the widely accepted hydrogeologic
concept that the hydraulic conductivity of coal seams decreases with depth of burial, due to the
weight/pressure effects of burial closing cleats and joints within the seams.

Pumping tests conducted during the Stage 2 EIS indicated that transmissivity values of 30 m2/day
were observed within the Walloon Coal Measures aquifer. This result is consistent with transmissivity
values observed for the shallower seams during the revised Project investigations.
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Table 6-3 Storativity Values

. Storage Coefficient Screen depth of .
Location Bore ID . . Unit
(dimensionless) bore (MBGL)
Location 1 120wWB - 74 — 83.5 Acland-Sabine
117P 0.00006 74 —83.5 Acland-Sabine
Location 2 121wWB - 27 - 34 Acland-Sabine
113PGCA 0.006* 27 -34 Acland-Sabine

*Note: Value was derived using the Hantush-Jacob (1955) leaky aquifer solution. All other values derived using
the Theis (1935) confined aquifer solution.

The best fit solutions for calculating aquifer parameters from testing were mostly obtained with non-
leaky solutions, suggesting that the interseam sediments are very ‘tight’ and did not contribute
meaningful volumes of water to the pumped bores over the duration of testing.

Marburg Sandstone Aquifer

The Marburg Sandstone aquifer consists of sandstone, minor coal and conglomerate rock types.
These water bearing units are interbedded with less permeable rock units such as mudstone, siltstone
and shale.

The Marburg Sandstone aquifer is a confined aquifer which occurs at a depth of approximately
150 mBGL beneath the revised Project site. Non-coal aquitards within the Walloon Coal Measures act
as effective confining layers for the Marburg Sandstone aquifer.

Aquifer parameters based on pumping tests conducted for the Stage 2 EIS for a single water bearing
unit within the Marburg Sandstone indicate a transmissivity of 14 m?/day and a storativity of 0.003.

The Mine previously extracted groundwater for industrial use from the Marburg Sandstone aquifer and
still possesses an allocation of 271 ML/year. Section 6.2.5 describes Mine groundwater use in more
detail. Nearby private groundwater users are the main local sources of groundwater extraction from
the Marburg Sandstone aquifer.

Helidon Sandstone Aquifer

The Helidon Sandstone aquifer is the deepest aquifer underlying the revised Project site and is
separated from the shallower Marburg Sandstone aquifer by the intervening Evergreen Formation
aquitard. The Helidon Sandstone aquifer is extensive within the Cecil Plains Sub-Basin of the
Clarence-Moreton Basin and has been divided into two sub-aquifers. The upper aquifer consists of
interbedded shale and sandstone. The lower section is made up of fine to very coarse quartz
sandstone. The Helidon Sandstone is a confined, primary porosity aquifer and is isolated from the
overlying aquifers by the relatively impermeable Evergreen Formation.

Pumping test data in previous investigations in the Mine area indicates the transmissivity of this
aquifer varies between 45 and 200 m?/day.
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The Mine previously extracted groundwater from the Helidon Sandstone aquifer for industrial use and
still possesses an allocation of 710 ML/year. Section 6.2.5 describes Mine groundwater use in more
detail. The Oakey Abattoir is the main local source of groundwater extraction from the Helidon
Sandstone aquifer.

6.2.5 Groundwater Use

Groundwater Use adjacent to the Mine

DNRM database search

A search of the DNRM registered bore database was conducted in relation to the revised Project site.
This survey identified a total of 939 registered groundwater bores within an 8 km radius of the revised
Project site. The location of these bores is shown in Figure 6-4. The status of these groundwater
bores is shown in Table 6-4 (note that bores listed as “Abandoned and Destroyed” in the database are
not shown in Figure 6-4).

Table 6-4 Status of DNRM groundwater bores

. Abandoned or Abandoned but
Existing . Proposed
Destroyed still Useable
Number of Bores 827 81 4 27

A review was undertaken of the available aquifer details for the identified bores. Only 447 (47%) of
the 939 registered bores within 8 km of the revised Project site have information regarding the aquifer
from which its groundwater is extracted. Table 6-5 provides a summary of the bores that have been
installed in each aquifer.

Table 6-5 Number of Bores with Known Aquifer

Quaternary Tertiary Basalt Walloon Coal Marburg Helidon
Alluvium y Measures Sandstone Sandstone
Number of Bores 117 83 139 47 1

The available bore data were further reviewed to identify groundwater quality, yield and standing water
levels (SWL) in each aquifer for these groundwater users. Available information is summarised in
Table 6-6.

Registered groundwater bores accessing the alluvial aquifers report standing water levels which range
from 8.5 to 33 mBGL. Groundwater quality ranges from “potable” to “salty” as described in the
database, with bore yields ranging from 0.4 to 20 L/sec. The majority of bores are located to the south
of the revised Project site within the Oakey Creek Alluvium, with several bores also located to the
northwest of the revised Project site in association with the Myall Creek (including its tributaries Cain
Creek and Spring Creek) Alluvium.
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Table 6-6 Groundwater Quality, Yield and SWL in Each Aquifer for Registered Bores within
8 km of the revised Project

Registration | Aquifer® Quality? Yield (L/sec) SWL (mBGL)
Number (RN)

86723 Alluvium Potable 6.1 13

94974 Alluvium Not available 3.8 Not available
94995 Alluvium Not available Not available 16.46
107119 Alluvium Potable 4.7 13

107120 Alluvium Potable 0.4 12.5

107538 Alluvium Potable 4.1 13.4

107548 Alluvium Not available 20 10.4

107225 Alluvium Not available Not available 12.6

119133 Alluvium Salty Not available Not available
119297 Alluvium Not available 3.8 25

119565 Alluvium Not available Not available 11.3

119566 Alluvium Not available Not available 15.2

137743 Alluvium Potable 0.1 Not available
137888 Alluvium Not available Not available 8.53

137030 Alluvium Brackish 0.6 13.8

147098 Alluvium Not available 2 33

147099 Alluvium Salty Not available Not available
147211 Alluvium Potable Not available Not available
147317 Alluvium Brackish 7 13.2

147498 Alluvium Salty 1.3 Not available
107838 Alluvium Not available Not available 18.9

147465 Alluvium Potable 1.4 15.24
147352 Alluvium Potable 0.7 17

147269 Alluvium Not available Not available 8.8

87330 Tertiary Basalt Potable 9.6 Not available
87331 Tertiary Basalt Potable 12.6 24

87365 Tertiary Basalt Potable 7.0 4.9

94190 Tertiary Basalt Potable to Brackish | 4.5 6.8

94343 Tertiary Basalt Potable Not available 345

94423 Tertiary Basalt Potable 2.8 21.9

94846 Tertiary Basalt Potable 0.6 22

94919 Tertiary Basalt Potable Not available Not available
94996 Tertiary Basalt Brackish 1.9 45
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Registration Aquifer* Quality? Yield (L/sec) SWL (mBGL)
Number (RN)
107547 Tertiary Basalt Not available 15.6 10.4
107145 Tertiary Basalt Potable 1.9 3.96
107255 Tertiary Basalt Potable 0.5 11
107357 Tertiary Basalt Potable 2.1 Not available
107358 Tertiary Basalt Potable Not available Not available
119008 Tertiary Basalt Not available 6.3 Not available
119387 Tertiary Basalt Brackish 0.1 8.3
119386 Tertiary Basalt Brackish 0.6 8
119572 Tertiary Basalt Potable Not available Not available
42231617 Tertiary Basalt Not available Not available 2.7
42231618 Tertiary Basalt Not available Not available 1.7
42231620 Tertiary Basalt Not available Not available 1.15
42231619 Tertiary Basalt Not available Not available 0.3
119944 Tertiary Basalt Brackish 1.9 9.1
119951 Tertiary Basalt Potable Not available Not available
137974 Tertiary Basalt Brackish 0.5 16.8
147100 Tertiary Basalt Potable 1.2 6.5
147104 Tertiary Basalt Potable 3.0 25
147487 Tertiary Basalt Not available 1.33 185
147489 Tertiary Basalt Not available 0.5 185
147464 Tertiary Basalt Potable 0.1 18.29
147526 Tertiary Basalt Potable 0.8 41
83742 Walloon Coal Measures Potable Not available Not available
87379 Walloon Coal Measures Potable Not available Not available
94298 Walloon Coal Measures Not available 0.4 Not available
94710 Walloon Coal Measures Potable 3.3 13.1
94873 Walloon Coal Measures Potable Not available Not available
94887 Walloon Coal Measures Not available 0.8 30
107069 Walloon Coal Measures Potable Not available Not available
107083 Walloon Coal Measures Potable 3.3 103
107132 Walloon Coal Measures Potable 0.2 24.4
107236 Walloon Coal Measures Potable Not available Not available
107349 Walloon Coal Measures Not available 0.5 Not available
107364 Walloon Coal Measures Potable 0.4 Not available
107795 Walloon Coal Measures Potable 1.2 17
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Registration Aquifer* Quality? Yield (L/sec) SWL (mBGL)
Number (RN)

107882 Walloon Coal Measures Not available Not available 22.2

107883 Walloon Coal Measures Salty Not available 215

107884 Walloon Coal Measures Salty Not available 23

119581 Walloon Coal Measures Potable Not available Not available
42231622 Walloon Coal Measures Not available Not available 2.7

137284 Walloon Coal Measures Not available 0.1 38.1

137270 Walloon Coal Measures Brackish 0.2 47.85
137443 Walloon Coal Measures Not available 12 53

137463 Walloon Coal Measures Not available 5.4 60

107812 Walloon Coal Measures Potable 0.8 36

147259 Walloon Coal Measures Not available 21 13.4

147260 Walloon Coal Measures Brackish 4.4 13.8

147262 Walloon Coal Measures Not available 1.7 17

147497 Walloon Coal Measures Salty 0.3 Not available
147480 Walloon Coal Measures Not available 1.0 30

87941 Marburg Sandstone Potable Not available Not available
94997 Marburg Sandstone Potable Not available Not available
107121 Marburg Sandstone Potable 5.4 Not available
107333 Marburg Sandstone Potable Not available Not available
107371 Marburg Sandstone Potable Not available Not available
107386 Marburg Sandstone Potable 2.5 61

119007 Marburg Sandstone Not available 1 21.84
119138 Marburg Sandstone Potable 2.6 27.7

119328 Marburg Sandstone Not available 10.7 20.8

119570 Marburg Sandstone Potable 0.4 Not available
137228 Marburg Sandstone Potable 5.6 Not available
137244 Marburg Sandstone Brackish Not available 73.76
137763 Marburg Sandstone Not available 8.3 115

137768 Marburg Sandstone Not available 0.4 120

147604 Marburg Sandstone Potable 0.4 58.83
147605 Marburg Sandstone Potable 15 21.95

Notes: 1. Helidon Sandstone bores not listed as Quality, Yield and SWL information not available within the search radius
2. Qualitative description as provided in the DNRM database
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Investigations undertaken during the Stage 2 EIS show that groundwater use for stock and domestic
purposes occurs locally in the Tertiary Basalt aquifer. There is a concentration of bores in the Tertiary
Basalt aquifer to the west of the revised Project site where the basalt unit is known to increase in
thickness. Information from the DNRM database shows that groundwater in the Tertiary Basalt aquifer
has standing water levels which range from 0.3 to 45 mBGL and water quality is generally listed in the
DNRM database as “potable” with some occurrences of “brackish” water. The groundwater yield from
these bores is relatively low, ranging from 0.1 to 15.6 L/sec.

The Walloon Coal Measures aquifer supplies “potable”, “brackish” and “salty” (as listed in the DNRM
database) water mainly for livestock use. Standing water levels in this aquifer range from 2.7 to

103 mBGL. Information from the DNRM database suggests that this aquifer generally produces yields
which range from 0.1 to 5.4 L/sec, on average lower than those in the other aquifers.

Stock watering and municipal supplies are extracted from the Marburg Sandstone aquifer. The
majority of the Marburg Sandstone bores are located to the northeast of the revised Project site where
the aquifer is relatively shallow. Standing water levels in this aquifer are reported to range from
around 21 to 120 mBGL. The DNRM survey data show that this aquifer is generally of “potable”
quality (as listed in the database) and produces vyields listed as ranging from 0.4 to 10.7 L/sec.

The single DNRM registered groundwater bore listed in the database as accessing the Helidon
Sandstone aquifer within 8 km of the revised Project site is located adjacent the township of Oakey,
6.6 km south of the revised Project site. Neither quality, yield nor standing water level information is
available in the database for this bore.

The DNRM also holds records of Water Entitlements (maximum licensed extraction volumes) for bores
within 8 km of the revised Project site. This information is presented in Table 6-7. As shown, the
Quaternary Alluvial aquifer is the most utilised by licensed volume, nearly three times greater than the
next most utilised aquifer, the Tertiary Basalt. Licensed usage from the Walloon Coal Measures and
deeper sandstone aquifers is approximately one third that of the Tertiary Basalt.

Table 6-7 Maximum Entitlement Volumes for Bores within 8km of the revised Project

Quaternary Tertiary Walloon Coal Marburg Helidon
Alluvium Basalt! Measures* Sandstone® Sandstone®
Volume (ML/year) 6,663 2,313 781 868 710

Notes: 1. Including licensed volumes at the Mine, see Table 6-9

Landholder Bore Survey

A landholder bore field survey was undertaken as part of the revised Project’s groundwater
investigations. The survey was conducted in order to confirm and build on the information gathered
from the DNRM database on groundwater occurrence and use in the vicinity of the revised Project.

Due to the large number of properties and groundwater bores adjacent the revised Project, only a
selection of suitable, representative bores were targeted in the survey. The selection process was
based on identifying properties within 3 km of the revised Project’s boundaries, and then selecting a
representative distribution of properties surrounding the revised Project site that contain bores for
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