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Executive Summary 

A geological and hydrogeological assessment of the proposed Alpha Coal Mine 30 year life of mine 

out-of-pit tailings storage facility (TSF) has been undertaken to describe the underlying geology 

including the nature of the boundary between the Colinlea Sandstone and the Joe Joe Group. The 

assessment included an evaluation of groundwater occurrence and the nature of the groundwater 

resources within and adjacent to the TSF footprint. 

The study allowed for the construction of groundwater monitoring bores to obtain groundwater data 

from multiple vertical zones. These field data allowed for an evaluation of the suitability of the 

proposed TSF site from a groundwater perspective. The assessment also allowed for the 

consideration of recharge mechanisms and alteration within the proposed TSF area. 

The proposed TSF is located in an area that is shown on the Jericho 1:250,000 geological map to 

comprise outcrop of Colinlea Sandstone and Joe Joe Group. There was relatively little data available 

on groundwater occurrence and recharge potential of the Colinlea Sandstone outcrop in the area of 

the proposed TSF. In order to address the lack of site specific data, a field investigation program was 

undertaken in order to obtain: 

• Data relating to the stratigraphy and lithology underlying the site; 

• Data relating to groundwater occurrence and aquifer types; and 

• Data relating to the potential for the site to be located within a groundwater recharge area. 

Drilling results were compiled into geological cross sections, which allowed for the evaluation and 

interpretation of drilling / groundwater data. The information indicates: 

• In the proposed TSF footprint the fresh (unweathered) Joe Joe Group comprises blue-grey 

micaceous, chloritic, lithic sandstone and conglomerate.  The sediments are well cemented and, 

based on low (dry) air-lift yield results, have low primary permeability.  Areas of relatively high 

yield are therefore expected to be related to secondary permeability, such as fracturing, which 

may offer low sustainable yields due to low storage; and 

• The weathered / lateritic Joe Joe Group sediments are difficult to distinguish from weathered / 

lateritic Colinlea Sandstone (Permian parent material of the Tertiary laterite is difficult to discern).  

However, an abundance of lithic sediments and occurrence of carbonaceous material is 

considered diagnostic as the Colinlea Sandstone is more quartz-rich. This distinction allowed for 

the delineation of the two units and determines that the Colinlea Sandstone units, including the 

coal seams, pinch out to the east of Lagoon Creek. 

In terms of potential groundwater impacts from the proposed TSF, the stratigraphy below the 

proposed TSF (in terms of parent rock either Joe Joe Group or Colinlea Sandstone sediments) is 

considered to be less important than the lithology mapped directly below the proposed TSF footprint.  

This is due to the lack of rock outcrop or shallow subcrop of either unit within the TSF footprint as 

fresh Permian sediments are covered by clay-rich saprolite and laterite derived from weathering of the 

parent material. 

Based on the available site specific geological and hydrogeological data an assessment of the 

potential impacts of the proposed TSF have been compiled. The assessment indicates: 

• Limited recharge potential to the underlying Colinlea Sandstone aquifers due to the thick clay-rich 

Tertiary cover, thin discontinuous Colinlea Sandstone aquifers (cross-sections indicate thin sub-E 
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and sub-F sands), thick unsaturated zone (even though the site was subject to prolonged high 

rainfall events during 2010/2011), and no Colinlea Sandstone rock outcrop or shallow subcrop; 

• Drilling results and blow-out yields recorded during rotary-air-percussion within the proposed TSF 

footprint indicate aquitards and units of limited groundwater potential;  

• The majority of the shallow perched groundwater within the proposed TSF footprint comprises 

poor quality groundwater; and 

• Discrete zones of alteration, resulting in enhanced groundwater potential, occur to the west of the 

northern portion of the proposed TSF footprint. These groundwater resources can be protected 

through the use of lining and seepage control measures down gradient of the proposed TSF. 
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1  

1 Introduction 

Hancock Coal Pty Ltd (HCPL) is developing the Alpha Coal Project (Project), a 30 Mtpa open-pit 

thermal coal mine with a life-of-mine (LOM) planned for 30 years. Alpha Coal Project (Mine) waste will 

be generated through mining activities (overburden) and coal processing (coarse rejects and fine 

tailings). The annual production of tailings will be ~ 2.5 Mtpa, equating to 74 Mt over the LOM. These 

tailings are currently proposed to be deposited on an out-of-pit tailings disposal facility. The out-of-pit 

Tailings Storage Facility (TSF) is proposed to be located to the east of Lagoon Creek (Figure 1-1). 

Tailings will report to the TSF in a slurry form containing approximately 30% solids and excess water 

will be recycled from the TSF using a decant system for reuse at the coal handling and preparation 

plant (CHPP).  Given the arid climate of the region, the tailings surface is expected to dry out relatively 

quickly and form a dense compact solid material, which will facilitate a cover placement and 

rehabilitation at the end of mine life.   

An assessment of the proposed out-of-pit TSF has been conducted from a groundwater perspective. 

1.1 Out-of-pit tailings disposal facility site 

The site proposed for the TSF covers an area of ~ 2 600 ha, spanning approximately 10.5 km (north to 

south) by 3.2 km (east to west) at its greatest extent. The proposed TSF is located east of Lagoon 

Creek, which runs parallel to and around 2 km west of the site. The TSF is bounded to the east by a 

northerly trending, low ridge that also runs parallel to the TSF and defines the eastern site limits. The 

proposed out-of-pit TSF is located immediately west of mapped (Jericho 1:250 000 scale geological 

map) Colinlea Sandstone outcrop (Figure 1-2). 

The site generally slopes very gently (around 1°) and drains from the eastern ridge crest at 

approximate elevation 380 mAHD towards Lagoon Creek in the west, at approximately 310 mAHD. 

Representative topography at the site is depicted in Plates 1-1 and 1.2. 

Plate 1-1 Typical topographic relief across the western half of the TSF site 
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Plate 1-2 Greater vertical relief along the eastern TSF site boundary 
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All creeks and drainage lines within the proposed TSF footprint are ephemeral and poorly defined.  

The creeks provide channels for westerly flowing runoff from the slightly elevated ridge to the east. 

Thus runoff is across grassland either as sheet flow or in ill-defined watercourses towards Lagoon 

Creek. Recognisable drainage lines typically peter out on encountering the more level land on the 

eastern flank of the existing Lagoon Creek flood plain.   

1.2 Assessment basis 

A geological and hydrogeological assessment of the proposed 30 year LOM TSF footprint has been 

undertaken to: 

• Verify the underlying geology and investigate the nature of the boundary between the Colinlea 

Sandstone and the underlying Joe Joe Group; 

• Identify groundwater occurrence and bore yields and determine the nature of the groundwater 

resources within and adjacent to the TSF footprint; 

• Construct groundwater monitoring bores to obtain ambient groundwater data from multiple vertical 

zones; 

• Assess the proposed TSF site from a groundwater perspective; and 

• Assess the potential for recharge within the proposed TSF area. 

The TSF assessment study included hydrogeological drilling and monitoring bore construction, which 

allowed for an assessment of the site geology and hydrogeology. In addition, a detailed geotechnical 

evaluation, which included drilling and test pit excavation, has been conducted across the entire TSF 

footprint.  

These data were compiled and assessed in order to aid in making decisions regarding the potential 

impacts of the TSF on the groundwater and determining optimum mitigation and management options. 
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2  

2 Background 

The proposed TSF is located in an area that is shown on the Jericho 1:250,000 geological map to 

comprise outcrop of Colinlea Sandstone and Joe Joe Group (Figure 1-2). 

The geology of the Colinlea Sandstone (at least down to the D-E sandstone) and the overlying 

Bandanna Formation is well known within the project area based on extensive exploration drilling data.  

However, only a limited number of exploration holes have been drilled to specifically target the Joe 

Joe Group in the project area, therefore a local description of the Joe Joe Group had not been 

compiled.   

In addition relatively little data existed on groundwater occurrence and recharge potential of the 

Colinlea Sandstone outcrop in the area of the proposed TSF.  

In order to address the issues outlined above, a field investigation program was undertaken at the site 

of the proposed TSF in order to obtain: 

• Data relating to the stratigraphy and lithology underlying the site, particularly the nature of the 

boundary between the Colinlea Sandstone and the Joe Joe Group; 

• Data relating to groundwater occurrence and aquifer types; and 

• Data relating to the potential for the site to be located within a groundwater recharge area. 
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3  

3 
Geology 

The Alpha Coal Project deposits occur within the Galilee Basin, a sequence of Late Permian to Early 

Triassic sedimentary rocks, exposed in a linear belt between the towns of Pentland in the north and 

Tambo in the south (Figure 3-1). 

The rocks of the Galilee Basin are of similar age to those of the Bowen Basin (Late Permian), which is 

exposed to the east of the Drummond Basin (Figure 3-1).  The Bowen and Galilee coal basins are 

separated by a north-trending structural ridge between Anakie and Springsure, referred to as the 

Springsure Shelf.  Much of the western portion of the Galilee Basin is interpreted as occurring beneath 

Mesozoic sediments of the Eromanga Basin.  The Anakie Inlier comprises older Palaeozoic rocks. 

Late Permian, coal-bearing strata of the Galilee Basin sub-crop are found in a linear, north-trending 

Belt in the central portion of the exposed section of the basin and are essentially flat lying (dip 1 to 2° 

to the west).  The stratigraphy of the Galilee Basin is described in Table 3-1. 

Table 3-1 Galilee Basin Stratigraphy 

���� �����	� 
����� 
���� �����������

Cainozoic Quaternary - - Alluvium 

Tertiary - - Argillaceous 
sandstone and clay 

Mesozoic Triassic  Rewan Formation Green-grey 
mudstone, siltstone 
and labile 
sandstone 

Paleozoic Permian Galilee Bandanna 
Formation 

Coal seams A and 
B, labile sandstone, 
siltstone, and 
mudstone 

Colinlea Sandstone Coal seams C, D, E, 
and F, labile and 
quartz sandstone 

Late Carboniferous 
to Early Permian 

 Joe Joe Group Mudstone, labile 
sandstone, siltstone, 
shale and thin 
carbonaceous beds 

Early Carboniferous Drummond   

3.1 Project Specific Geology 

Geology in the Project area is characterised by westerly dipping Permian age sediments overlain by 

Tertiary and Quaternary sediments. The Tertiary and Quaternary (i.e. Cainozoic era) sediments vary 

from 20 m to 60 m thick over the site. The site lithostratigraphy, including the target C and D coal 

seams, is presented in Table 3-2. 

The unconsolidated Quaternary deposits comprise recent alluvial sand, silt and fine gravel. These 

sediments are thickest in Lagoon Creek, thinning to the east and west. The remainder of the 

Cainozoic stratigraphy comprises Tertiary sandy clays, laterite, saprolite, and minor ironstone lenses. 

This overburden is thickest in the central and eastern portions of the mining area up to 56 m with an 

average thickness of about 22 m. Potentially expansive and dispersive Kaolinite, montmorillonite (Al 

smectite) and nontronite (Fe smectite) clay minerals were identified in these deposits.  
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Figure 3-1 Regional Geological Map 












































































