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Executive Summary 
Overview 

Airly Mine is an underground coal mine located on the northern fringe of the western coal fields of New South 
Wales, approximately 40 kilometres northwest of Lithgow and approximately 4.5 kilometres north of the 
village of Capertree.  Airly Mine is operated by Centennial Airly Pty Ltd (Centennial Airly) a company wholly 
owned by Centennial Coal Company Limited. 

Centennial Airly proposes to drill seven boreholes as well as install a V-notch weir used for water monitoring 
at Airly Mine.  The purpose of the proposed activity is to install groundwater monitoring sites and to provide 
geological information for the mine’s geological model. The boreholes are located within the life of mine 
operation area for Airly Mine and within the Mugii Murum-ban State Conservation Area. The proposed 
activity area is accessed via existing tracks from Glen Davis Road.  

Under State Environmental Planning Policy (SEPP) (Mining, Petroleum Production and Extractive Industries) 
2007 (the Mining SEPP) development for the purposes of mineral exploration may be carried out without 
development consent. The proposed activity is to be assessed under Part 5 of the Environmental Planning 
and Assessment Act 1979 (EP&A Act). This Review of Environmental Factors (REF) has been completed to 
address the requirements of Part 5 of the EP&A Act and to assist NSW Department of Trade and 
Investment, Regional Infrastructure and Services (DTIRIS) with their consideration of the conditions of A232. 

Proposed activity 

The proposed activity comprises: 

 Site preparation and drilling of seven boreholes ARP11, ARP12, ARP13, ARP13SP ARP14, ARP15 and 
ARP15SP within borehole compounds of approximately 450m2, installation of a V-notch Weir and 
upgrading of existing tracks and re-opening of small sections of disused access tracks leading to the 
boreholes and V-notch weir; 

 Collection of geotechnical data; 

 Partial rehabilitation following the collection of geotechnical data; 

 Installation of piezometers for groundwater monitoring; 

 Collection of groundwater monitoring data over an anticipated duration of approximately 20 years; and 

 Decommissioning and full rehabilitation following the useful life of the groundwater monitoring bores. 

Borehole locations were chosen to minimise land disturbance and vegetation clearance. As a result minimal 
soil disturbance and vegetation clearance is required for the proposed activity. 

Justification 

The objectives of the proposed activity are: 

 To determine the position, quality, thickness and extent of the coal resource for inclusion in the mines 
geological model for the purposes of mine planning; 

 To obtain geotechnical data on the strata associated with the coal seam for mine design purposes; and 

 To obtain baseline data and continue monitoring groundwater as part of Airly Mine’s water monitoring 
program. 
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The activity is necessary to determine the potential coal resource in the area and to provide sufficient 
baseline groundwater data to inform any future applications by Centennial Airly. 

Key potential environmental impacts 

Soil 

 There is potential for soil erosion from wind and from runoff water. However, the area of disturbance is 
small and there would be a very small gradient/slope of the terrain with sediment retention fencing 
installed at each site. 

 Fuels and oil would be used during the proposed activity. Any drilling muds used would be biodegradable 
to avoid the risk of soil (and water) contamination. Mitigation measures to minimise and manage the risk 
of spills are identified. 

 Soil would be removed during excavations and mitigation measures to ensure its re-use for rehabilitation 
are identified. 

 Impacts associated with soil profile inversion and soil compaction would be mitigated. 

Surface and groundwater 

 Cross contamination of aquifers would be avoided through the proposed drilling methodology and 
mitigation measures. 

 Changes to groundwater levels are not expected. 

 Biodegradable drilling mud and fuels and oils would be used during the proposed activity. The risk of 
seepage of drilling fluids or hydrocarbons to water resources would be managed. 

Hazardous substances 

 Risks associated with transport, use and storage of hazardous substances will be managed. 

Waste 

 The management of wastes, including its transport will comply with relevant legislation and guidelines. 

Air quality 

 There are three residential properties within proximity of the proposed activity area, two of which are 
owned by Centennial. These could potentially be affected by dust during the construction process. Dust 
also has potential to affect the environment of the SCA and those using the immediate area for 
recreation. During construction, dust would be minimised. 

 Emissions from vehicle and plant exhausts would be very low. 

 Any odour emissions are likely to be minor. 

Noise 

 Potential construction noise impacts to three residential properties and those using the immediate area 
for recreation would be managed through mitigation measures such as prior notification of the residents 
of two properties, best practice measures and a complaints handling procedure. 

Flora and fauna 

 Whilst the proposed borehole compounds have been selected to minimise vegetation impacts, there 
would be potential losses of: 

» approximately 0.225 hectares native vegetation due to the borehole compounds and 0.31 ha 
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associated with track upgrading (existing tracks and disused access tracks)  

 Vegetation disturbance will be minimised and the proposed activity area will be rehabilitated. 

 Vegetation removal will be avoided where possible. Where vegetation removal is unavoidable, it will be 
kept to a minimum. No hollow bearing trees and/or mature trees are expected to be removed. 

 There would not be a significant impact upon any listed threatened ecological communities or any listed 
threatened species. 

 The potential risk of vehicles and machinery bringing materials onto the sites that may cause the 
distribution of weed species or introduce pathogens would be managed.   Appropriate measures such as 
vehicle and machinery cleaning protocols will be employed to ensure that vehicles and machinery 
working within the proposed activity area do not bring materials (soils, weeds or pathogens etc.) onto the 
sites that may cause the distribution of weed species. 

Community 

 Minor increases in traffic along Glen Davis Road and on the tracks to the proposed activity area are 
unlikely to result in traffic delays or road safety issues. 

 During construction, there are potential impacts on those using this part of the SCA for recreation such as 
noise, dust, traffic, visual effects and the introduction of a hazard. 

 During construction, there would be temporary impacts associated with the recreational, heritage and 
conservation values of the SCA. 

Economic 

 Provision of temporary construction work for approximately five contractors (in addition to existing 
Centennial staff) and purchasing of material supplies. 

Public safety 

 Potential hazards to recreational users of this part of the Mugii Murum-ban SCA will be managed. 

 There is a risk of bushfire and this risk will be managed. 

Visual or scenic landscape 

 During construction, the works would be visible within the Mugii Murum-ban SCA. This may temporarily 
detract from the scenic qualities of the land. 

Use, wastage, destruction or depletion of natural resources including water, fuels, timber, or extractive 
materials?  

Quantities of fuel used in the activity will not be significant. 

 The proposed activity is not likely to involve the significant use, wastage, destruction or depletion of 
natural resources. 

 The proposed activity is unlikely to affect the use of, or the community’s ability to use, natural resources 
such as the Mugii Murum-ban SCA. 

Agriculture 

 The proposed activity area is not within land used for agricultural purposes. No reduction in agricultural 
land will occur. 

 Very low traffic generation is unlikely to cause impacts on agricultural businesses from delays on Glen 
Davis Road. 
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 No impact on any water supply services or processing facilities required for agricultural enterprises.  

 Risks associated with spills of fuels and oils and potentially contaminating water and soil would be 
mitigated. 

Aboriginal heritage 

 No Aboriginal objects, sites or culturally modified trees were identified within the borehole compounds or 
within 5m either side of the access tracks. One Aboriginal site is located 20m from Borehole ARP11 and 
mitigation would be implemented for its protection.   

 In the event of Aboriginal objects being identified during the proposed activity, mitigation measures are 
identified. 

Historic cultural heritage  

 No non-Aboriginal heritage items and places were recorded within or in close proximity to the proposed 
activity area. 

 In the event of non-Aboriginal heritage material being identified during the proposed activity, mitigation 
measures would be implemented. 

Cultural landscape 

 The proposed activity area is within an SCA and beyond this, the nearest cultural landscape is the 
Greater Blue Mountains Area. Impacts to this area are not likely to be significant due to the distance and 
scale of the activity. 

Cumulative effects 

 There are existing monitoring bores at Airly Mine and both activities would contribute to the collection of 
groundwater data to inform any future mining related development in the area. 

 Community concern about environmental impacts and employment associated with the general increase 
in mining related activities in the wider area. This would be addressed through ongoing community 
consultation. 

Conclusion 

The proposed activity is minor in scale and potential impacts are mainly associated with the construction 
stage that would be temporary lasting approximately three months (weather permitting). The borehole 
compounds will be initially rehabilitated following drilling with only the piezometer headworks remaining at 
each site until decommissioning  in approximately 20 years time upon which each site will be fully 
rehabilitated. The borehole compounds were selected to minimise vegetation and land impacts. Clearing 
along all existing tracks and all disused access tracks that will be utilised by the activity will be kept to a 
minimum. The V-notch weir is not expected to alter the flow of water within Genowlan Creek as it is designed 
with the intention to monitor natural flows.   

The potential impacts are considered low providing the mitigation measures identified in this REF are 
implemented. 
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1.0 Introduction 

1.1 Background and summary of the activity 

Airly Mine is an underground coal mine located on the northern fringe of the western coal fields of New South 
Wales, approximately 40 kilometres northwest of Lithgow and approximately 4.5 kilometres northeast of the 
township Capertee. Airly Mine is operated by Centennial Airly Pty Ltd (Centennial Airly) a company wholly 
owned by Centennial Coal Company Pty Limited. 

This Review of Environmental Factors (REF) has been prepared for a proposed n program that involves the 
drilling of seven boreholes to the north east of the Airly Mine pit top.  The REF has been prepared in 
accordance with Clause 228 of the Environmental Planning and Assessment Regulation 2000 and provides 
consideration of the environmental impact of the proposed works as required by Section 111 of the 
Environmental Planning and Assessment Act 1979 (EP&A Act). 

Centennial Airly proposes to drill seven boreholes, install a V-notch weir used for water monitoring, 
upgrading of existing tracks and re-opening of small sections of disused access tracks leading to the 
exploration boreholes and V-notch weir (collectively referred to herein as the proposed activity), at Airly Mine.  
The purpose of the proposed activity is to install groundwater monitoring sites and to provide geological 
information for the mine’s geological model. The boreholes are located within the life of mine operation area 
for Airly Mine and within the Mugii Murum-ban State Conservation Area as identified in Figure 1. 

Under the Mining State Environmental Planning Policy (SEPP) development for the purposes of mineral 
exploration may be carried out without development consent.  The proposed activity is a Category 3 activity 
under A232 and ML1331.  Therefore, it is to be assessed under Part 5 of the EP&A Act and such activities 
require a REF prepared in accordance with Department guidelines. This REF has been prepared in 
accordance with ESG2: Environmental Impact Assessment Guidelines, for exploration, mining and petroleum 
activities subject to Part 5 of the Environmental Planning and Assessment Act 1979 (EP&A Act), a resource 
document from the Department of Trade and Investment, Regional Infrastructure and Services (DTIRIS). 

This REF has been prepared utilising information where appropriate from the following specialist studies: 

 Flora and Fauna Assessment as contained in Appendix 1.  This Assessment includes the consideration 
of upgrading of existing tracks and the re-opening of disused access tracks; 

 Water Impact Assessment as contained in Appendix 2; and 

 Aboriginal Due Diligence Assessment as contained in Appendix 3.  This Assessment includes the 
consideration of upgrading of existing tracks and the re-opening of disused access tracks. 

The REF also been completed to: 

 Assist DTIRIS with their consideration of the conditions of A232 and ML1331; 

 Provide supplementary documentation to assist the Office of Environment and Heritage to grant a 
Determination Notice for the proposed activity; and 

 Accompany a surface disturbance notice to DTIRIS. 

1.2 Structure of this REF 

The structure of the REF is as follows: 

 Section 1 – Introduces the proposed activity. 

 Section 2 – Describes the proposed activity, consultation undertaken, justification of the activity, 
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alternatives and the mitigation strategy. 

 Section 3 – Describes the site. 

 Section 4 – Describes the existing environment. 

 Section 5 – Discusses the relevant planning legislation. 

 Section 6 – Assesses the potential environmental impacts of the proposed activity and identifies 
mitigation measures. 

 Section 7 – Provides a summary of the impacts and includes an assessment of the proposed activity 
against clause 228 of the Environmental Planning and Assessment Regulation 2000; 

 Section 8 – Statement of commitments 

 Section 9 – Concludes the REF. 
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2.0 The proposed activity 

2.1 Summary of the activity 

Details of the proposed activity are provided in Table 1. 

Table 1 Details of the proposed activity 

Item Details 

Authorisation/title number  A232 and ML1331 

Title Holder Centennial Airly Pty Ltd 

Proponent and Operator Centennial Airly Pty Ltd  

Activity Type Coal exploration and groundwater monitoring boreholes 

Activity Scope 

Construction of seven boreholes (ARP11, ARP12, ARP13, 
ARP13SP, ARP14, ARP15 and ARP15SP) for geological and 
geotechnical investigation of the potential coal resource and 
groundwater monitoring.  
Install a V-notch weir into a small stream.  
Upgrading of existing tracks (only where absolutely 
necessary) and re-opening of small sections of disused 
access tracks leading to ARP13/ARP13SP, ARP14 and 
ARP15/ARP15SP.  Clearing will be done predominately by 
hand.  In some instances and only where necessary a small 
excavator may be required to ensure safe access is 
provided.  Where ever possible clearing will be minimised 
and  
Five borehole compounds with an impact area of 450 m2. 
Upgrading of existing sections of tracks and reopening of 
overgrown tracks, as identified in Figure2, will be carried out 
in a manner consistent with the principles set out in Erosion 
and Sediment Controls - A Field Guide for Erosion and 
Sediment Control Maintenance Practices on Unsealed Roads 
(OEH / NSW NPWS April 2010) to ensure appropriate control 
of water and sediment to ensure appropriate vegetation 
management in these areas.. 
Potential ground disturbance and vegetation clearing will be 
approximately 0.54 hectares (ha) (5 compounds and 
upgrading of access tracks where required). 
Geotechnical sampling, via use of track mounted drill rig, 
followed by partial rehabilitation of the borehole compounds. 
Installation of piezometers and undertaking of groundwater 
monitoring over an anticipated 20 year period.  Vehicle / 
pedestrian access to the seven boreholes will be on a 
monthly basis.  
Decommissioning and full rehabilitation.   
 

Activity location Airly Mine, Capertee 

Activity duration 

Three months for the construction of the boreholes 
commencing in quarter 1 2016. 
Approximately 20 years for the operation of the piezometers 
for groundwater monitoring 

Type of approval being sought EP&A Act, Part 5 
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2.2 The proposed activity area 

References to ‘the proposed activity area’ mean the seven boreholes, five compounds and the associated 
tracks to ARP13/ARP13SP, ARP14 and ARP15/ARP15SP that may be subject to minor upgrades to enable 
better vehicular access to the borehole compounds.  The proposed activity area is illustrated in Figure 2. 

2.3 Regional Location 

Airly Mine is located 4.5km northeast of the township of Capertee and 40 km northwest of the City of Lithgow 
in the NSW Western Coalfield.   

The proposed activity area is located within Authorisation Area 232.  Additionally, borehole ARP11 is situated 
within Mining Lease ML1331. The proposed activity area is within the Lithgow Local Government Area 
(LGA).  Figure 1 illustrates the location of the proposed activity area in the context of the above mentioned. 

2.4 Stakeholder consultation 

Representatives from Centennial Airly met with NSW National Parks and Wildlife Service (NSW NPWS) on 
the 3rd June 2014 and on the 24th June 2014.  On the 3rd June a meeting was held at the NPWS Rylstone 
Depot to outline the proposed 2014 exploration drilling program to be undertaken.  On the 24th June a site 
inspection of the proposed drill sites was undertaken.  

Representatives from Centennial Airly met with Environment Inspectors from DTIRIS and inspected the 
proposed drill sites on Genowlan Mountain on the 8th September 2014. 

2.5 Justification of activity 

The objectives of the proposed activity are: 

 To determine the position, quality, thickness and extent of the coal resource for inclusion in the mines 
geological model for the purposes of mine planning; 

 To obtain geotechnical data on the strata associated with the coal seam for mine design purposes; 

 To obtain baseline data on and continue monitoring groundwater as part of Centennial Airly’s water 
monitoring program. 

The proposed activity is necessary to determine the potential coal resource in the area and to provide 
sufficient baseline groundwater data to inform any future applications by Centennial Airly. 

2.6 Analysis of alternatives 

The following types of alternatives were considered: 

 Alternative methods of obtaining data; 

 Alternative locations; and 

 Alternative sites. 
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2.6.2 Alternative methods of obtaining data 

In order to obtain the geotechnical and groundwater data sought there are no other feasible methods. 

2.6.3 Alternative locations 

The boreholes need to be located to target potential aquifer recharge areas and therefore alternative 
locations were not considered further.  

2.6.4 Alternative sites 

The boreholes need to be located in a manner that is sufficiently spaced in order to monitor the different 
areas within the lease and authorisation area.  Potentially suitable sites that would require a high proportion 
of disturbance to vegetation and soil were rejected in favour of those that would minimise such disturbance. 

The borehole locations have been selected to utilise existing tracks leading from Glen Davis Road and to 
minimise land disturbance and vegetation clearing requirements.  Drill sites ARP11 and ARP12 will be 
accessed completely via existing tracks. These tracks have been used previously at Airly Mine to provide 
access to drill rigs. Minor clearing of overgrown tracks will be required to access drill sites ARP13/ARP13SP, 
ARP14 and ARP15/ARP15SP. 

2.7 Description of the activity 

The proposed program primarily consists of constructing seven boreholes (ARP11, ARP12, ARP13,, 
ARP13SP, ARP14, ARP15 and ARP15SP).  It is noted that an additional borehole known as ARP15A has 
been assessed in a number of the specialist reports appended to this REF however this site is no longer 
required. 

The seven boreholes are proposed to investigate the location, depth, quality and thickness of the coal seam 
within the Authorisation Area A232. Following drilling, these boreholes will be equipped with piezometers 
used to monitor groundwater over approximately the next 20 years, after which they will be decommissioned 
and the borehole sites fully rehabilitated. A V-notch Weir is also proposed to be situated within Genowlan 
Creek near sites ARP13 and ARP14 to monitor water flow and detect any flow changes as a result of 
potential subsidence from underground mining.  

The activity includes the upgrading of existing access tracks.  There may also be a requirement to regrade 
rough sections of existing tracks and existing berms to allow equipment to travel along the tracks. The berms 
will be reinstated by Centennial Airly to the original grades at completion of the works.   The activity also 
includes reopening of the final ~170m of track to access ARP13/ARP13SP and ARP14 and the V-Notch 
Weir, and the final ~450m of track to access ARP15/ARP15SP. Existing overgrown tracks lead to these 
sites. 

This REF, including the Flora and Fauna Assessment and Aboriginal Due Diligence Assessment contained 
within, has considered a 5 metre wide potential area of impact along all existing tracks and all disused 
access tracks proposed for reuse.  Clearing will be done predominately by hand.  In some instances and only 
where necessary a small excavator may be required to ensure safe access is provided.  Wherever possible, 
clearing will be minimised.  A low level of impact is expected due to the methodology used for accessing and 
drilling the proposed bores. The boreholes will be drilled by a track mounted drill rig. The proposed bores are 
located within previously cleared areas adjacent to existing or disused tracks to minimise the removal of 
vegetation. In addition, where necessary, the drill rig will be guided around any trees or vegetation in order to 
access the proposed borehole sites. This will further minimise the impacts to local vegetation and the 
habitats within. 
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Water for drilling will be taken from existing water courses wherever possible. In order to minimise the 
impacts to natural flows during borehole construction, water will be gradually pumped at a rate which 
minimises the impacts to natural water flows. 

2.7.1 Borehole locations 

The locations of the seven proposed boreholes and V-notch weir are identified in Figure 2.  The boreholes 
will be drilled and once the geotechnical data has been obtained, piezometers for groundwater monitoring 
will be installed. 

2.7.2 Site preparation 

The proposed activity area will be accessed via existing tracks leading from Glen Davis Road.  Borehole 
ARP11 is located adjacent to an existing track and does not require track works for access. Access tracks 
into the remaining sites need to be regraded to enable vehicular access. Boreholes ARP13, ARP13SP, 
ARP14, ARP15 and ARP15SP are located along an overgrown existing track.  There will be a requirement to 
reopen the final ~170m of track to access ARP13, ARP13SP and ARP14 and the V-Notch Weir, and the final 
~450m of track to access ARP15 and ARP15SP. There may also be a requirement to regrade rough 
sections of track and existing berms along the tracks to allow equipment to travel along the tracks, the berms 
will be reinstated to the original grades at completion of the works. Subsequently, this track upgrading work 
will need to be undertaken prior to the construction of the boreholes to enable vehicular access.  Assuming a 
maximum width of 5m (likely to be less), reopening of overgrown tracks required for access and use of 
existing tracks currently in use, requires the removal of approximately 0.31 ha of vegetation.  An assessment 
of the impact of vegetation removal is contained in Section 6 of this REF. 

The compound for each of the seven boreholes will have a maximum area of 450 m2. This comprises a total 
area of approximately 0.225 hectares, noting that only one compound is required for boreholes ARP13 and 
ARP13SP and likewise only one compound is required for boreholes ARP15 and ARP15SP.. Locations for 
boreholes have been selected so that they have minimal slope and therefore surface run off is not expected. 
Where necessary, drainage will be implemented to ensure the working area remains free of excess water. 
Above ground tanks to capture and recirculate water and drilling mud will be used at each drill site. 

Borehole locations were chosen adjacent to existing and former tracks to minimise land disturbance and 
vegetation clearance. Minimal soil disturbance and vegetation clearance is required for the borehole 
compounds.   

2.7.3 Drilling rig and equipment 

The main plant and equipment to be used during drilling activities will be: 

 Track mounted drill rig; 

 Track mounted drill rig carrier; 

 Truck mounted water carrier; 

 4WD mounted water carrier; 

 Helicopter; 

 Light vehicles; 

 Bulldozer (if required); and 

 Grader (if required). 



Review of Environmental Factors 
Proposed Boreholes within A232 and ML1331 at Airly Mine, Capertee 

 
 

 
 
PR123266-1; Final/April 2016 Page 13 

2.7.4 Borehole construction  

The boreholes will be constructed in accordance with the Minimum Construction Requirements for Water 
Bores in Australia (ADIA, 2012). 

The seven boreholes will be installed using a track mounted drilling rig using rotary mud drilling.  Drilling will 
involve the use of mud, also known as drilling fluid, pumped down through the drill pipe and out through 
nozzles in the drill bit. Potential water sources for drilling use are identified in Section 2.7.6. 

The mud circulates continuously to remove drill cuttings and also serves to cool and lubricate the drill bit. 
Water and drill cuttings brought to the surface will be collected in above-ground tanks to allow sediments to 
settle out of the solution. Recovered water / mud will be recirculated down the drilling rods. 

A biodegradable bentonite clay-based mud will be used for rotary mud drilling.  

At the completion of drilling, each borehole will be flushed to remove any remaining drilling mud from the 
walls of the borehole and the location of the borehole will surveyed. Following geophysical logging, 
standpipes and vibrating wire piezometers (VWPs) will be installed. All aquifers and permeable zones, other 
than the targeted zone, shall be adequately sealed to prevent aquifer interconnection between zones of 
different pressure and water quality. All waste, including drill cuttings, will be removed from the site for 
disposal at the completion of drilling. 

Boreholes ARP11, ARP12 and ARP14 will be constructed as standpipes using a 50 mm class 18 threaded 
PVC with factory slotted PVC screen. Bore screens of length 3 – 6 metres will be placed at the bottom of 
boreholes, with the bores extended to the surface using PVC casing. A gravel pack will be placed in the 
annulus adjacent to the screen and above the screen with a bentonite seal placed above the gravel pack. 
The remaining bore annulus will be backfilled to near surface with bentonite and/or cement and a concrete 
collar will be placed at the surface. The standpipes will be completed with a lockable steel monument cover. 

Borehole ARP13 will be drilled to the Devonian strata to a depth of approximately 305 m below ground level.  
A VWP will be installed within this hole to monitor piezometric height in the Shoalhaven Group and the 
Devonian strata located beneath the Lithgow Seam.   

Borehole ARP13SP will be drilled adjacent to ARP13 and to a depth of approximately 90 m below ground 
level. A stand pipe piezometer will be installed to monitor water quality within the Lithgow seam. A gravel 
pack will be placed in the annulus adjacent to the PVC screen and above the screen with a bentonite seal 
placed above and below the gravel pack. The remaining bore annulus will be backfilled to near surface with 
bentonite and/or cement and a concrete collar will be placed at the surface. The standpipe will be completed 
with a lockable steel monument cover. 

Borehole ARP15 will be drilled to the Devonian strata to a depth of approximately 365 m below ground level.  
A VWP will be installed within this hole to monitor potential change in piezometric height in the Permian 
strata as a result of proposed mining and piezometric height in the Shoalhaven Group and the Devonian 
strata located beneath the Lithgow Seam.   

Borehole ARP15SP will be drilled adjacent to ARP15 and to a depth of approximately 42 m below ground 
level. A stand pipe piezometer will be installed to monitor potential future drawdown in the Triassic 
Narrabeen Sandstone. A gravel pack will be placed in the annulus adjacent to the PVC screen and above 
the screen with a bentonite seal placed above and below the gravel pack. The remaining bore annulus will 
be backfilled to near surface with bentonite and/or cement and a concrete collar will be placed at the surface. 
The standpipe will be completed with a lockable steel monument cover. A typical layout of the borehole 
compound is shown in Figure 3. 
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Figure 3 Typical borehole compound layout 



Review of Environmental Factors 
Proposed Boreholes within A232 and ML1331 at Airly Mine, Capertee 

 
 

 
 
PR123266-1; Final/April 2016 Page 15 

Vented water pressure transducers will be installed in each standpipe to continuously measure groundwater 
levels.  A data logger will be secured within the monument cover of each standpipe to record these 
groundwater levels. Data loggers will also be installed within the monument covers of ARP13 and ARP15 to 
continuously record piezometric head measurements from the VWPs. 

2.7.5 V-notch weir construction 

A V-notch weir is proposed to be constructed on Genowlan Creek within Lot 7002 DP1058210. The 
proposed construction will involve the installation of a 2cm thick timber and metal plate (with V-notch) across 
the width of the creek. The plate will be fixed to the creek bed and banks using cement to seal off any 
openings and to fix the plate to the creek bed. A device will be attached to the V-notch which will measure 
the water level in the V-notch. A data logger, sensor, wiring, solar panel and reference gauge will be installed 
at the monitoring location. The data logger will be installed within an instrument cabinet that will be fitted to a 
pole with a solar panel attached. A modem and aerial is also proposed to be installed if an adequate signal 
can be achieved.  A typical V-notch weir is shown in the Figure 4 below. 

 

 
Figure 4 Typical V-Notch Weir 

The proposed weir will be installed using the following general rules: 

 A weir should be set at right angles to the direction of flow in a channel that is straight for a distance 
upstream from the weir at least ten times the length of the weir crest.  

 The crest and sides of the weir should be straight and sharp-edged. Each side of the V-notch weir should 
make a 45 ° angle with a vertical line through the vertex of the notch.  

 The channel upstream should be large enough to allow the water to approach the weir in a smooth 
stream, free from eddies.  

 Avoid restrictions in the channel below the weir that would cause submergence. The crest must be placed 
higher than the maximum downstream water surface to allow air to enter below the nape. 

Ongoing maintenance of the weir will largely involve the clearing of sediment and debris from behind the 
weir. Trees and sticks may also block the notch at times and would be removed as soon as possible.  

The monitoring infrastructure will remain in place for as long is considered necessary by Centennial Airly to 
ensure that sufficient baseline information is obtained. When sufficient data is obtained, the infrastructure will 
be removed from the watercourses. 
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Given the minor nature of the works, rehabilitation works will be insignificant.  Specifically, the walls of the 
weir on either side of the V-Notch would be removed by gradually lowering their height so that the water 
stored behind the weir is gradually released downstream.    

2.7.6 Site water requirements  

Based on previous bore construction at Airly Mine, it is expected that approximately 400,000 – 600,000 L 
(0.4 – 0.6 ML) of water will be required to drill the seven proposed boreholes.  Water sources for each 
location are detailed in Table 2. 

Table 2 Water sources for drilling at Airly Mine 

Borehole Water sources Approximate volume 
required (ML) 

ARP11 Gap Creek dam located at ‘Rock Bottom’ or dam at Airly Mine. <0.002 

ARP12 Genowlan Creek or in the event of insufficient flows the historic 
diamond creek mine. <0.002 

ARP13 and 
ARP13SP 

Genowlan Creek or in the event of insufficient flows the historic 
diamond creek mine  <0.23 

ARP14 Genowlan Creek or in the event of insufficient flows the historic 
diamond creek mine . <0.002 

ARP15 and 
ARP15SP 

Genowlan Creek or in the event of insufficient flows the historic 
diamond creek mine  <0.31 

At each borehole location, clean water will be stored in above-ground tanks for drilling-related activities. 

The preferred water supply for ARP11 is the existing dam on Gap Creek located in the cleared area to the 
south of ARP11 locally known as ‘Rock Bottom’. The dam is located on the existing access track from Glen 
Davis Road.  Water from the dam will be transported by vehicle to drill site ARP11 or will be pumped from 
the dam using polyethylene pipe to the drill site by laying the pipe along the edge of the existing track. 
Should the dam be dry or contain an insufficient volume of water at the time of drilling, water will be sourced 
from the Airly Mine surface facilities area and transported to drill site ARP11 by helicopter or by a vehicle. 

The preferred supply of water to ARP12, ARP15 and ARP15SP is to pump at a slow sustainable rate from 
Genowlan Creek using a polyethylene pipe to storage tanks located at the drill site. This method minimises 
subsequent environmental damage and personnel safety concerns caused by vehicle and helicopter 
movements.  If in the event that Genowlan Creek has insufficient flows water will be sourced from an existing 
dam at the historic diamond creek mine. The dam is located on an existing access track leading to the 
northwest from ARP12.  Water from the dam will be transported to ARP12 and ARP15 by helicopter.  

Similarly Airly Mine proposes to source water for ARP13, ARP13SP and ARP14 from Genowlan Creek at the 
Oasis Surface Water Monitoring Station. A slow sustainable rate from the creek will be pumped directly to 
each drill site by polyethylene pipe. Anecdotal information suggests that creek baseflow at this location is 
approximately 200,000 L/day on average and it is estimated that less than 200,000 L will be required. It is 
therefore considered that there will be a sufficient volume of water available to supply the drilling operations 
at ARP13, ARP13SP and ARP14. If in the event that Genowlan Creek has insufficient flows water will be 
sourced from an existing dam at the historic diamond creek mine. Water from the dam will be transported to 
ARP13, ARP13SP and ARP14 by helicopter.  

Sediment dams at Airly Mine may also be used to supply water for the drilling program as a back up if 
required. Prior water quality testing of this source of water will be carried out to ensure the water is suitable 
for the intended purpose.  
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2.7.7 Borehole completion and rehabilitation 

Once the piezometers have been installed, the rest of the drill pads will be partially rehabilitated to their pre-
operational state. Drilling fluids will be removed from the borehole compounds and rehabilitation will follow 
best practice management principles which may include grading, replacing topsoil, reseeding disturbed 
ground and controlling weeds.  Rehabilitation will be done in consultation with the land owner being NSW 
National Parks and Wildlife Service. 

The heads of the piezometers will remain in place during their useful life. Decommissioning and full 
rehabilitation of the boreholes, including filling and capping with concrete, will be undertaken during the mine 
closure process.  Filling and capping may require the use of a small excavator for carrying of material to the 
sites. 

2.7.8 Sampling and testing 

The purpose of the activity is to drill boreholes to first obtain information about the potential coal resources 
and then use the boreholes as groundwater monitoring bores. Groundwater will not be extracted. 

The data loggers will need to be downloaded from each piezometer periodically (it is currently anticipated 
that data will be downloaded every month). This will involve a member of staff driving to each to take the 
reading. 

Up to ten workers will be required for the construction of the boreholes. The hours of construction will be: 

 7.00am to 6.00pm Monday to Friday and Saturday 8.00 am to 1 pm. 

During operation of the piezometers, personnel members of staff will travel to the piezometers to take 
readings, collect groundwater samples or inspect the sites.  

2.7.9 Timing and duration 

Activities are anticipated to commence in quarter 2 of 2016. Drilling of boreholes ARP13 and ARP15 will take 
approximately four weeks each once the drill sites have been prepared. Drilling of boreholes ARP11, ARP12, 
ARP13SP, ARP14 and ARP15SP will take approximately 2 days each once the drill sites have been 
prepared. All the proposed boreholes will be constructed and partially rehabilitated within three months 
(weather permitting). 

The boreholes are currently anticipated to be operational for groundwater monitoring for approximately 20 
years.  The boreholes will be accessed for ongoing monitoring purposes via remote sensing and will also be 
accessed on foot and via vehicle.  This will occur on a monthly basis.  Vehicle access to ARP13/ARP13SP, 
ARP14 and ARP15/ARP15SP will be minimised where ever possible during construction.  After 
establishment of ARP13/ARP13SP, ARP14 and ARP15/ARP15SP ongoing access to these sites will be by 
foot. 

Borehole site rehabilitation will commence following completion of construction of the boreholes, and full 
rehabilitation will be undertaken following the useful life of the piezometers.  
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2.8 Mitigation strategy 

Centennial has a Pollution Incident Response Management Plan that is implemented for Airly Mine. This 
identifies the key actions to minimise the occurrence of a pollution incident and manage a pollution incident if 
one occurs.  

The proposed activity will be carried out in accordance with the mitigation measures and statement of 
commitments provided in Sections 6 and 8 of this REF. 

Strategies for the protection of water sources, managing wastes and noise are identified in Section 6. 

2.9 Access arrangements 

Under the Mining Act 1992 (Mining Act), access arrangements are to be agreed in writing between the title 
holder and each landholder.  The landholder is the NPWS who will provide approval for the proposed activity 
through the granting of a determination notice. 

2.10 Other approval requirements 

The need for other approvals, licenses and further assessments and documentation is outlined in Section 5. 

The following will be required: 

 Prior to drilling, a monitoring bore licence application will need to be lodged with the NSW Office of Water 
under Part 5 of the Water Act 1912. 

 Water access licenses as appropriate if required. 

 Approval in the form of a Determination Notice under the NP&W Act. 

 Surface Disturbance Notice form under A232 and ML1331. 
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3.0 The Site 

The borehole sites are within the Mugii Murum-ban State Conservation Area, occurring between 4.9km and 
6.7km north-east of the Airly Mine entrance as illustrated in Figure 1. 

The proposed activity area comprises compounds within which the bores will be located and the area of 
existing tracks requiring upgrading in order to allow the drill rig to reach the site.  Existing track regrading will 
occur at all sites except for ARP11which is located in a low lying gully at the base of Mt Airly. The weir location 
is proposed to be situated within a third order tributary of Genowlan Creek. 

Coordinates of the boreholes are provided in Table 3. 

Table 3 Details of the proposed activity 

Monitoring Site. 
Description 
Easting Northing 

ARP11 224172 6333539 

ARP12 224980 6332531 

ARP13 and ARP13SP 225744 6333312 

ARP14 225728 6333335 

ARP15 and ARP15SP 226319 6332480 

V-notch Weir 225721 6333332 

Site photographs of the proposed borehole locations are provided in Plates 1 to 5. 

  

Plate 1 View of proposed borehole ARP11 Plate 2 View of proposed borehole ARP12 
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Plate 3 View of proposed borehole 
ARP13/ARP13SP 

Plate 4 View of proposed borehole ARP14 

 

Plate 5 View of proposed borehole 
ARP15/ARP15SP 

Photographs of the access to the proposed V Notch weir site, the site itself and a typical example of a V 
Notch weir are provided in Plates 6 to 9. 
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Plate 6 V-notch access way Plate 7 V-notch Weir location view to the west 
and showing creek line 

  

Plate 8 V-notch Weir location view inside creek 
line 

Plate 9 V-notch Weir example 
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4.0 The Existing Environment 

4.1 General description 

4.1.1 Climate and weather 

The Bureau of Meteorology (BoM) weather station considered to be most representative of the proposed 
activity area is Running Stream (Brooklyn) for rainfall and Lithgow (Cooerwull) for temperature. As shown in 
Table 4 the highest rainfall is during the summer months. Based on maximum and minimum mean 
temperature records the warmest month is January and the coolest month is June. 

Table 4 Climate Data (Source: BoM) 

Statistic Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Mean Max Temp (°C) 27.8 25.4 23 19.2 16.4 12.4 10.9 14.2 18 21.8 26 25.9 

Mean Min Temp (°C) 12.1 12.1 8.3 5.5 0.7 -0.7 -0.4 -0.2 3.3 5.4 8.6 9.9 

Mean Rainfall (mm) 82.3 80.2 69.5 60.3 62 69.3 69.1 70.6 62.4 72.7 76.4 78.9 
 

4.1.2 Topography and hydrology 

The proposed activity area is approximately 650 metres to 1000 metres Australian Height Datum (AHD).  
The surrounding area forms part of the Mugii Murum-ban State Conservation Area and is dominated by 
narrow valleys, narrow and deep incised drainage lines, narrow spurs and crests, steep sandstone 
escarpments and pagoda formations.  

Gap Creek and Genowlan Creek traverse the proposed activity area and drain to the north.  Gap Creek is 
approximately 50 metres east of borehole location ARP11.  Genowlan creek and associated first order 
tributaries are situated approximately 20 metres from Borehole locations ARP12, ARP13/ARP13SP, ARP14 
and ARP15/ARP15SP and the V-notch Weir; which is proposed to be installed within the creek line.   

4.1.3 Vegetation  

A Flora and Fauna Assessment has been undertaken for the proposed activity and is contained in Appendix 
1.  The Assessment included consultation with regional mapping – “Vegetation of the Western Blue 
Mountains” (VWBM) (DEC 2006) in conjunction with ground-truthing and identified two vegetation 
assemblages associated with the proposed sites as follows:  

 MU 3 Hillslope Talus Mountain Gum – Brown Stringybark – Grey gum – Broad-leaved Hickory Moist 
Forest at sites ARP11, ARP13, ARP13SP, ARP14, ARP15, ARP15SP; and 

 MU 4 Sheltered Gully Brown Barrel Ferny Forest, a community that occurred at ste ARP12; 

Neither of these communities is listed as being threatened under the TSC Act or the EPBC Act. 

4.1.4 Geology 

The proposed activity area is located within the southern part of the Western Coalfield of NSW, on the 
western edge of the Sydney Basin. The area is underlain by Triassic sandstone of the Narrabeen Group, 
which is underlain by the Illawarra Coal Measures.  

Sandstone of the Triassic Narrabeen Group outcrops throughout the plateau and cliffs of Mount Airly and 
Genowlan Mountain, with small areas of Tertiary basalt outcrop at the higher elevations.  The Triassic strata 
are up to 200 m thick. The Permian Illawarra Coal Measures outcrop around the Triassic formations at lower 
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elevations, including the zone between Mount Airly and Genowlan Mountain. The Lithgow Seam, within the 
lower Illawarra Coal Measures, is the currently mined coal seam at Airly Mine. The seam outcrops 
completely within the vicinity of the proposed activity area and is therefore disconnected to the areas of 
occurrence of this seam located several kilometres to the south and north-west. 

The depth of cover above the Lithgow Seam ranges from less than 20 m in areas of outcrop and in the Gap 
Creek area, up to approximately 310 m. The seam dips gradually to the east at about 1 degree. The average 
thickness of the Permian overburden is 105 m. 

Inter-bedded siltstone and sandstone of the older Shoalhaven Group outcrop across the Airly Mine surface 
facilities area and beyond the Study Area. Older Devonian rocks also outcrop beyond the proposed activity 
area in areas of lower elevation. 

Based on high resolution aeromagnetic and radiometric data (SKR, 2012), the basement (or pre-Permian) 
and shallow geology is characterised by a number of north-west, north-east and north-south trending fault 
and joint features. SKR (2012) also reports that igneous intrusions are not pervasive in the area. 

4.1.5 Soil  

The proposed activity area is situated on the geological landscapes of the Narrabeen group and Illawarra 
Coal Measures.  Narrabeen group is characterised by sandstone, claystone, siltstone and Widden Brook 
Conglomerate and is part of the Clifton Subgroup.  Illawarra Coal Measures are characterised by shale, 
sandstone, conglomerate and chert with coal and torbanite seams. 

The borehole locations and weir are situated across two soil landscapes.  Borehole locations ARP11, 
ARP13/ARP13SP, ARP14 and ARP15/ARP15SP and the V-notch Weir are located on the Hassans Walls 
soil landscape and borehole location ARP12 is located on the Warragamba soil landscape. 

The Hassans Walls soil landscape is typically shallow (0cm to 20cm in depth) and may occur over two 
horizons (A1 and A2).  A1 horizon consists of brownish black loamy sand (hw1).  A2 horizon comprises of 
greyish yellow brown sand (hw2).  The underlying subsoils (B1 and B2 horizon) may occur at 20cm to 100cm 
in depth.  The subsoils consist of bright yellowish brown pedal clay (hw3) and light grey medium clay (hw4) 
(King 1993:52-55). 

The Warragamba comprises shallow topsoil which occurs over two horizons (A1 and A2).  A1 horizon consists 
of brownish black loamy sand topsoil (wb1) and A2 horizon comprises of very dark reddish brown clayey 
sand (wb2).  The underlying subsoil consists of pedal clay and occurs as subsoil which varies from dull 
brown, yellowish brown and reddish brown in colour (wb3) (King 1993:63-65). 

4.1.6 Existing land uses 

Land use surrounding the proposed activity area includes rural residential, grazing land, coal mining, 
recreation activities, commercial forestry and nature conservation. The majority of the proposed activity area 
consists of rugged unpopulated bushland including the Mugii Murum-ban State Conservation Area. An 
operational limestone mine, Excelsior Limestone Mine, is located 5 km north-west of the surface facilities 
area at Airly Mine. Historically, oil shale mining was an important land use in the region, with mining for 
diamonds and gold also occurring in the past. 

The western regions of the proposed activity area consist of cleared agricultural land used primarily for 
grazing of stock as well as the Airly Mine surface facilities area. Those portions of the proposed activity area 
not within the Mugii-Murum-ban State Conservation Area is land owned by Centennial Airly.  Glen Davis 
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Road, the Airly Mine Access Road and Torbane Road pass through the south-western corner of the 
proposed activity area. 

The Gardens of Stone National Park and Wollemi National Park are both within the vicinity of Airly Mine. 
Both these protected areas, along with the Blue Mountains, Yengo, Nattai, Kanangra-Boyd and Thirlmere 
Lakes National Parks and the Jenolan Karst Conservation Reserve, make up the Greater Blue Mountains 
World Heritage Area. 

4.1.7 Availability of services 

No services are required for the proposed activity. 

4.2 Description of surface and groundwater sources 

4.2.1 Surface Water 

The proposed activity area lies within the Capertee River catchment, which is part of the Greater 
Hawkesbury/Nepean catchment. The Capertee River flows in a south-east direction to its confluence with the 
Wolgan River to form the Colo River, which ultimately contributes to the Hawkesbury River and Broken Bay. 

The proposed activity area includes the following four major creek systems: 

 Airly Creek system; 

 Emu Swamp Creek system; 

 Gap Creek and Genowlan Creek system; and 

  Torbane Creek and Oaky Creek system. 

The Airly Creek system drains the southern part of the proposed activity area and joins the Capertee River 
approximately 17 km north-east of the surface facilities area at Airly Mine. 

Surface runoff from a small area in the north-east of the proposed activity area drains to Emu Swamp Creek, 
which flows in a north-east direction and joins the Capertee River approximately 10 km downstream. 

Surface runoff from the northern section of the proposed activity area drains into Gap Creek and Genowlan 
Creek. The two creeks, which are groundwater fed in parts, drain northward for approximately 2 km before 
converging into the greater Genowlan Creek. The surface water features locally referred to as ‘The Grotto’ 
and the ‘Oasis’ are located on the upper reaches of Genowlan Creek.  Genowlan Creek continues to drain in 
a north easterly direction until its confluence with the Capertee River approximately 8 km downstream. All 
proposed drilling activities will occur within the Genowlan Creek catchment. 

The Torbane-Oaky Creek sub-catchment drains the north-west region of the proposed activity area.  
Torbane Creek rises in the north-west of the proposed activity area and flows in a north-west direction and 
joins Oaky Creek approximately 2 km downstream of the proposed activity area boundary. A small northwest 
portion of the proposed activity area drains directly to an unnamed tributary of the Capertee River. 

Airly Creek enters the Gardens of Stone Nation Park immediately south of the proposed activity area before 
joining the Capertee River. All other watercourses within the proposed activity area also drain into the 
Capertee River, which enters the Wollemi National Park downstream of Airly Mine approximately 35 km east 
of the proposed activity area. 
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All of the creeks within the proposed activity area are ephemeral. Generally, these watercourses flow for 
relatively brief periods following significant rainfall events. Flows within Airly Creek, Oaky Creek, Coco Creek 
and Genowlan Creek become perennial outside the proposed activity area. 

4.2.2 Groundwater 

The local groundwater sources within the proposed activity area are generally low yielding and 
predominantly within the Quaternary alluvium, weathered and/or fractured sandstone and coal seams that 
occur within Mount Airly and Genowlan Mountain. They are classified as ‘less productive’ in accordance with 
the criteria specified in the NSW Aquifer Interference Policy (i.e. the yield is typically less than 5 L/s and/or 
the total dissolved solids concentration is typically greater than 1,500 mg/L). 

The regional groundwater sources occur within the Shoalhaven Group below the target coal seam, as well as 
within the underlying Devonian rocks. 

4.2.2.1 Local groundwater sources 

Alluvium 

The alluvium throughout the proposed activity area forms an unconfined shallow aquifer with groundwater 
ranging in depth from less than 1 m to over 5 m below ground level (bgl) and aquifer thickness generally less 
than 12 m. 

The alluvium associated with Gap Creek and Genowlan Creek is generally a silty sand material and 
recharged from rainfall as well as inter-aquifer flow from adjacent (primarily Permian) strata. Alluvial 
groundwater discharges to the connected streams. 

It is understood that areas of Gap Creek and Genowlan Creek are fed relatively consistently by rainfall-based 
flows which emerge from the Quaternary colluvium and alluvium. Although the source for this recharge is 
rainfall-based, anecdotal evidence infers that these rainfall-based flows are held in the Quaternary Strata 
and released slowly into the reaches of Genowlan Creek above the ‘Grotto’ and the ‘Oasis’ areas, as well as 
in certain reaches of Gap Creek. Flows in the Grotto and Gap Creek vary with rainfall seasonality, whereas 
anecdotally the flows through the Oasis are persistent and vary from approximately 2.2 L/s in average 
conditions to 1 L/s during drought. 

Groundwater Dependent Ecosystems (GDEs) are likely to occur within the shallow alluvial aquifer zones 
where groundwater levels are shallow and exist as moist sheltered gully forests. They are unlikely to be 
entirely groundwater dependent and are termed ‘facultative’ ecosystems. The GDEs that may exist within the 
proposed activity area are not listed as high priority GDEs in the WSP. 

Porous and fractured rock 

The local porous and fractured rock groundwater sources include the Narrabeen Sandstone and coal seams 
of the Illawarra Coal Measures. These sources are recharged by rainfall via fractures within overlaying strata 
and seep out of the side of the mountains or directly into watercourses. With the majority of discharge from 
these sources being to seepage areas, there is minimal inter-aquifer flow to underlying regional groundwater 
sources. 

Piezometric pressure within the local porous and fractured rock groundwater sources is generally low, 
reflecting the extensive groundwater seepage/drainage area across the slopes of Mount Airly and Genowlan 
Mountain. Piezometric contours generally follow the dip of the strata to the east – northeast. There is a 
downward vertical hydraulic gradient across the strata from the Narrabeen Sandstone to the Illawarra Coal 
Measures. 
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4.2.2.2 Regional groundwater sources 

The upper regional groundwater source occurs within siltstone and sandstone of the Shoalhaven Group. 
According to the Western Coalfield (Southern Part) Regional Geology 1:100,000 map (NSW Department of 
Mineral Resources, Edition 1 1992), this rock formation was deposited in a marine environment and 
therefore the groundwater is highly brackish to saline. The recharge area is predominantly to the west of the 
Study Area where the Shoalhaven Group outcrops. Groundwater flow is generally to the east. 

The lower regional groundwater source occurs within Devonian metamorphic strata containing shale, 
sandstone and limestone. The groundwater is slightly brackish and therefore has a lower salt content than 
the Shoalhaven Group and it is less sulfate dominant. Recharge areas occur to the north, south and east of 
the Study Area and groundwater flow is generally to the east. 

Registered bores 

There are no registered bores recorded in the NSW Groundwater Bore Database that are located within the 
Study Area. The majority of registered domestic and stock bores in the vicinity of the Study Area are located 
to the east of the Study Area and extract groundwater from the lower regional groundwater source 
(sandstone and conglomerate formations). Bore yields are generally less than 2.5 L/s and the majority of 
these bores are utilised under basic landholder rights. 

4.3 Description of threatened species, populations and ecological communities 

4.3.1 Flora 

Flora surveys were undertaken as part of the Flora and Fauna Assessment contained in Appendix 1.  

As stated in Section 4.1.3 two vegetation assemblages were identified within the proposed activity area and 
are described as follows. 
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MU 3 Hillslope Talus Mountain Gum – Brown Stringybark – Grey gum – Broad-leaved 
Hickory Moist Forest 

Plate 10 shows a representation of the above vegetation community. 

 
Plate 10 MU 3 Hillslope Talus Mountain Gum – Brown Stringybark – Grey gum – Broad-leaved Hickory Moist 

Forest 
 

Description:  Structurally this vegetation is a moderately tall forest, usually with an open 
shrub layer (although Acacia falciformis can dominate some sites). Similarly 
the ground layer can vary from sparse to well covered. 

 
Canopy Layer:  12 to 30 m – 30% PFC. Dominated by E. cypellocarpa with E. punctata and 

E. polyanthemos also common. 
 

Shrub Layer:  1 to 4 m – 2 to 25% PFC. The shrub layer varies from sparse to well 
developed (in more protected areas) and can include species characteristic 
of dry sites (e.g. Acrotriche rigida) and also species such as Indigofera 
australis that favour more moist sites 

 
Ground Layer:  0 to 1 m – 30% PFC. A high diversity of herbs and forbs dominated the 

ground layer, Pteridium esculentum was dominant. 
 
Classification: This vegetation community is not commensurate with any Endangered 

Ecological Community listed under the TSC Act or EPBC Act. 
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MU 4 Sheltered Gully Brown Barrel Ferny Forest 

Plate 11 displays the above vegetation community. 

 
Plate 11 MU 4 Sheltered Gully Brown Barrel Ferny Forest 

 
Description:  This vegetation is typically a very tall forest and can include a number of 

vegetation strata. Occurs in deep protected gullies. 
 
Canopy Layer:  10 to 16 m – 20 to 30% PFC. Dominant species included: E. fastigata and/or 

E. cypellocarpa. There is frequently also a lower tree layer of species 
generally associated with depauperate rainforest or wet gullies (Myrsine 
howittana; Elaeocarpus reticulatus). 

 
Shrub Layer:  2 to 4 m – 5 to 25% PFC. Dominant shrub species are ferns including large 

tree ferns and sometimes Todea barbara. 
 
Ground Layer:  0 to 1.5 m – variable 40 to 80% PFC. Ferns and herb species that prefer 

moist sites dominate the ground layer, but some grass species (Microlaena 
stipoides; Entolasia marginata) also occur in the ground layer. 

Classification: This vegetation community is not commensurate with any Endangered 
Ecological Community listed under the TSC Act or EPBC Act. 

None of the vegetation communities described above have been listed under the TSC Act 1995 or EPBC Act 
1999. Additionally, proposed clearing within each vegetation community has been strategically positioned to 
be within previously cleared areas and/or adjacent to existing or disused tracks to limit vegetation 
disturbance. Where necessary, the drill rig will be guided around any trees or vegetation in order to access 
the proposed sites. This will further minimise the impacts to vegetation within these communities. 
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4.3.1.2 Significant Flora 

A list of potentially occurring significant flora species from the locality (10km radius) and those that were 
deemed to have potential to occur within the sites due to habitat attributes, was compiled by the Flora and 
Fauna Assessment.  The list included threatened species and ecological communities listed under the TSC 
Act 1995, along with those species listed on the EPBC Act 1999 and any other species deemed to be of 
local importance. Where suitable habitat for potentially occurring significant flora species was found on a site, 
targeted surveys were conducted.  

No threatened flora were detected within any of the sites or associated access tracks. 

4.3.2 Fauna 

4.3.2.1 Fauna habitat 

Habitat occurring at each of the proposed sites varied from dry sclerophyll, open forest habitat (sites ARP11, 
ARP13/ARP13SP ARP14 and ARP15/ARP15SP) to a more sheltered, wet sclerophyll forest habitat (site 
ARP12).  

No hollows were detected within the sites, however hollows are likely to be prevalent in the immediate 
surrounding area. Suitable habitat occurs across forested areas for ground-dwelling mammals including the 
threatened Spotted-tailed Quoll (Dasyurus maculatus) as well as threatened woodland bird species including 
the Scarlet Robin (Petroica boodang), Varied Sittella (Daphoenositta chrysoptera) and Flame Robin 
(Petroica phoenicea). Common amphibians are likely to utilise the stream and associated habitats adjacent 
to ARP13 and ARP14, with potential for Red-crowned Toadlets to also occur.  

4.3.2.2 Fauna species 

No mammal species were recorded within the proposed sites, although it is most likely that the proposed 
sites represent part of the home range of a larger number of common mammal species. 

There is potential for threatened mammal species to occur within the dense understory at sites ARP12 and 
ARP15/ARP15SP where the accumulation of forest debris and litter presents foraging and shelter 
opportunities for small mammals and their prey. A mature canopy and shrub layer at these sites also 
represents good foraging and sheltering habitat for arboreal mammal species and insectivorous bats. 
However this potential is diminished within the more open forest of sites ARP11, ARP13/ARP13SP and 
ARP14. 

Bird species recorded within the vicinity of the proposed sites were limited to common woodland and forest 
species. 

The wet sclerophyll forest at site 12 provides favoured summer habitat for the threatened Gang-gang 
Cockatoo (Callocephalon fimbriatum), whilst the forested areas at the remaining sites provide potential 
habitat for threatened woodland species including the Scarlet Robin (Petroica boodang) and Brown 
Treecreeper (Climacteris picumnus victoriae).  

4.4 Description of Aboriginal cultural heritage values 

An Aboriginal archaeological due diligence investigation was undertaken for the proposed activity in 
accordance with the Due Diligence Code of Practice for the protection of Aboriginal Objects in New South 
Wales 2010.  The Aboriginal Due Diligence Assessment is contained in Appendix 3. This investigation 
included a desktop review of the environmental and archaeological contexts of the site and surrounding 
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area, a search of the Aboriginal Heritage Information Management Systems (AHIMS) database maintained 
by OEH and a visual inspection on 25 July and 28 August 2014 respectively. 

The AHIMS revealed that Aboriginal site AHIMS#45-1-2765 (an artefact scatter) is approximately 20 metres 
to the northwest of proposed borehole location ARP11.   

4.5 Native title claims, indigenous land use agreements and joint management 
arrangements 

A search of the National Native Title Tribunal registers showed no applications or determinations of native 
title covering the proposed activity area. There are also no registered Indigenous Land Use Agreements or 
Joint Management arrangements over the proposed activity area.  

4.6 Description of historic cultural or natural heritage values 

Non-Indigenous heritage items and places are recorded in a number of ways including statutory and non-
statutory registers.  Federal designations include the National Heritage List and the Commonwealth Heritage 
List (CHL), both of which are maintained by the Department of Sustainability, Environment, Water, 
Population and Communities and are available to an online database, the Australian Heritage Database. 
Places of state significance are included on the State Heritage Register (SHR) maintained by the Heritage 
Branch and available on an online database, the NSW Heritage Inventory. Places of local significance are 
included in heritage schedules in local environmental plans (LEPs). 

4.7 National Heritage 

The National Heritage List is the lead statutory document for the protection of heritage places considered to 
have national importance. This list comprises Aboriginal, natural and historic places that are of outstanding 
national heritage significance to Australia. Listed places are protected under the EPBC Act.  

A search of the National Heritage List undertaken on 3 October 2014 indicates that there is one item within 
the Lithgow LGA on the National Heritage List, being “The Greater Blue Mountains Area – Additional Values” 
as a place of national natural heritage. It includes the Wollemi, Blue Mountains, Yengo, Nattai, Kanangra-
Boyd, Gardens of Stone and Thirlmere Lakes National Parks and the Jenolan Caves Karst Reserve. There 
are no items in the proposed activity area on the National Heritage List. 

Previously the Register of the National Estate was the primary register for listing nationally significant 
heritage places. While the Register of the National Estate still exists in archival form, items can no longer be 
registered. Since February 2012 the Register no longer has statutory status. However, the Minister is still 
required to consider the Register when making some decisions under the EPBC Act. The Register of the 
National Estate was searched on 24 October 2012 and the results contain 11 heritage sites within the 
Lithgow LGA, however, no items are within the proposed activity area. The closest item on the Register of 
National Estate is the Bernina Private Cemetery located approximately three kilometres to the west of the 
proposed activity area. 

4.8 State Heritage 

Heritage items in NSW may be registered as significant at the state or local level. The Heritage Council has 
developed a set of seven criteria to help determine whether a heritage item is of State or local significance to 
the people of NSW. Items are assessed by the Heritage Council of NSW and if deemed eligible for listing i.e. 
are State significant, they are referred to the Minister for Heritage for Listing on the SHR, a statutory register 
of heritage items created by the NSW Heritage Act 1977.  
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Some heritage places and items that do not reach the threshold for listing on the State Heritage Register 
may be of heritage significance within a local government area. These places are listed by local council 
under their LEP and would be included on the NSW Heritage Inventory database. 

The NSW Heritage Inventory database is maintained by the NSW Heritage Branch and lists items that have 
been identified as of State and local heritage value throughout NSW. 

A search of the State Heritage Register on 3 October 2014 revealed no items of State Heritage Significance 
in the vicinity of the proposed activity area.  

4.9 Section 170 Registers 

Under s170 of the Heritage Act 1977, State Government Agencies are required to keep a list of heritage 
items maintained by that agency.  These are known as s170 Registers.  Searches of these registers were 
undertaken on 3 October 2014, with two items identified in the vicinity of the proposed activity area as 
identified in Table 5.  The proposed activity will not impact on the heritage significance of the items listed 
below. 

Table 5 Items on the s170 Register within the vicinity of the proposed activity area 

Item Address Relevant Agency Significance 
Capertee Police Station Mudgee Road, Captertee NSW Police Service State 

Capertee Railway station Capertee Australian Rail Track Corporation State 
Source: State Heritage Inventory 

4.10 Local Heritage 

In relation to historic heritage, the proposed activity area is within the Project Application Area for the Airly 
Mine Extension Project.  As part of the environmental assessment of the Airly Mine Extension Project a 
Cultural Heritage Impact Assessment was prepared (RPS, 2014).  The Cultural Heritage Impact Assessment 
identified that the area subject of the Airly Mine Extension Project contains the Airly shale mining complex 
(37 items) and remnants of the Torbane processing site. The Airly shale mining complex sits wholly inside 
the Mugii Murum-ban State Conservation Area owned and managed by the NPWS. It is understood that 
NPWS is developing a Draft Plan of Management that Centennial Airly will comply with where relevant. The 
Torbane processing site is on Centennial Airly owned land. 

The Cultural Heritage Impact Assessment noted that the Airly shale mining complex will be undermined 
using partial extraction mining methods, the mining occurs at depth resulting in a predicted level of between 
0 and 10 millimetres of subsidence. As such, the Cultural Heritage Impact Assessment states there will be no 
impact on the remnant structures. The Torbane retorts area will not be undermined at all, thus ensuring no 
impact will occur at that location either.  The installation of seven boreholes and a V-notch weir are in 
locations that do not contain identified historic items and therefore there are no known impacts arising from 
the construction of the boreholes and the V-notch weir. 
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5.0 Planning Context 

5.1 Mining Act 1992 

The objects of the Mining Act 1992 (Mining Act) are: 

 To recognise and foster the significant social and economic benefits to New South Wales that result from 
the efficient development of mineral resources, and 

 To provide an integrated framework for the effective regulation of authorisations for prospecting and 
mining operations, and 

 To provide a framework for compensation to landholders for loss or damage resulting from such 
operations, and 

 To ensure an appropriate return to the State from mineral resources, and 

 To require the payment of security to provide for the rehabilitation of mine sites, and 

 To ensure effective rehabilitation of disturbed land and water, and 

 To ensure mineral resources are identified and developed in ways that minimise impacts on the 
environment.’ 

The proposed activity will be undertaken within A232 granted under the Mining Act. The proposed activity 
falls under Category 3.  This is because the activity will involve non-intensive drilling involving no more than 
moderate site preparation and is within or adjacent to a Sensitive Area (Mugii Murum-ban SCA). 

Condition 2 of A232 states that prospecting operations listed as categories 2 or 3 or surface disturbing 
prospecting operations not listed in categories 1, 2 or 3 require prior notification on a Surface Disturbance 
Notice form to DTIRIS. Approval by DTIRIS requires assessment and determination under Part 5 of the 
EP&A Act. For Category 3 activities an REF must be prepared and must accompany the Surface 
Disturbance Notice. An REF is to be prepared in accordance with DTIRIS guidelines.  

Other conditions specified in A232 include those relating to the preparation of Environmental Management 
Plans, heritage, flora and fauna, water, drilling methodology and rehabilitation. The proposed activities will 
need to comply with the conditions of A232. 

Under clause 140, the holder of a prospecting title must not carry out prospecting operations except in 
accordance with an access arrangement to be agreed in writing between the title holder and each 
landholder. The landholder is the NPWS and whilst NPWS has been notified of the proposed activity access 
arrangements agreed in writing will be obtained by Centennial Airly prior to the commencement of activities.  

5.2 Environmental Planning and Assessment Act 1979 

The Environmental Planning and Assessment Act 1979 (EP&A Act) provides the legislation relating to 
planning and development in NSW. Development is assessed under Part 5 if the relevant environmental 
instruments provide that the development does not require development consent and is not exempt 
development and the development is either carried out by a determining authority or requires the approval of 
the determining authority. Under Part 5, Clause 111 – Duty to consider environmental impact, ‘a determining 
authority in its consideration of an activity shall, notwithstanding any other provisions of this Act or the 
provisions of any other Act or of any instrument made under this or any other Act, examine and take into 
account to the fullest extent possible all matters affecting or likely to affect the environment by reason of that 
activity.’ 
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Additionally, Clause 228 of the Environmental Planning and Assessment Regulation 2000 provides details of 
supplementary factors that must be taken into account concerning the impact of an activity on the 
environment. These include specific or general guidelines for the activity or if no guidelines exist, the 
Regulation lists a general set of factors to consider. Clause 228 factors are addressed in Section 7.2 of this 
REF. 

The proposed activity falls within the Lithgow LGA. The site is zoned rural 1 (a) under the Lithgow Local 
Environmental Plan 1994 as discussed further in Section 5.13 of this REF.  The proposed activity is 
permissible with development consent under the LEP however the Mining SEPP removes the requirement 
for development consent from the LGA.  Clause 6 of the Mining SEPP provides that development for the 
purposes of mineral exploration may be carried out without development consent. This has the effect that the 
proposed activity is required to be assessed under Part 5 of the EP&A Act. 

A determining authority, for the purposes of this activity, is defined in Part 5 to include a public authority 
whose approval is required before an activity may be carried out.  The Department of Trade and Investment, 
Regional Infrastructure and Services is the determining authority for the proposed activity for the purposes of 
Part 5 of the EP&A Act. 

Under Part 5 of the EP&A Act, a determining authority is required to examine and take into account to the 
fullest extent possible all matters affecting or likely to affect the environment by reason of the proposed 
activity. 

The determining authority must consider whether the proposed activity is likely to significantly affect the 
environment or threatened species, populations or ecological communities, or their habitats to determine 
whether an EIS or Species Impact Statement (SIS) is required. In deciding whether there is likely to be a 
significant effect on threatened species, populations or ecological communities or their habitats, Section 5A 
of the EP&A Act requires the following factors to be taken into account (the ‘seven part’ test of significance): 

(a)  in the case of a threatened species, whether the action proposed is likely to have an adverse effect 
on the life cycle of the species such that a viable local population of the species is likely to be placed at 
risk of extinction, 

(b)  in the case of an endangered population, whether the action proposed is likely to have an adverse 
effect on the life cycle of the species that constitutes the endangered population such that a viable local 
population of the species is likely to be placed at risk of extinction, 

(c)  in the case of an endangered ecological community or critically endangered ecological community, 
whether the action proposed:  

(i)  is likely to have an adverse effect on the extent of the ecological community such that its local 
occurrence is likely to be placed at risk of extinction, or 

(ii)  is likely to substantially and adversely modify the composition of the ecological community such 
that its local occurrence is likely to be placed at risk of extinction, 

(d)  in relation to the habitat of a threatened species, population or ecological community:  

(i)  the extent to which habitat is likely to be removed or modified as a result of the action proposed, 
and 

(ii)  whether an area of habitat is likely to become fragmented or isolated from other areas of habitat 
as a result of the proposed action, and 
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(iii)  the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 
survival of the species, population or ecological community in the locality, 

(e)  whether the action proposed is likely to have an adverse effect on critical habitat (either directly or 
indirectly), 

(f)  whether the action proposed is consistent with the objectives or actions of a recovery plan or threat 
abatement plan, 

(g)  whether the action proposed constitutes or is part of a key threatening process or is likely to result in 
the operation of, or increase the impact of, a key threatening process. 

This REF has been prepared to assist the determining authority in meeting the obligations of Section 111 of 
the EP&A Act. The proposed activity is not likely to significantly affect the environment or threatened species, 
populations or ecological communities or their habitats. 

5.3 State Environmental Planning Policy (Mining, Petroleum Production and 
Extractive Industries) 2007  

The Mining SEPP applies to the proposed activity. In recognition of the importance to NSW of mining, 
petroleum production and extractive industries, the Mining SEPP aims to: 

 Provide for the proper management and development of mineral, petroleum and extractive material 
resources for the purpose of promoting the social and economic welfare of the State, and 

 Facilitate the orderly and economic use and development of land containing mineral, petroleum and 
extractive material resources, and 

 To establish appropriate planning controls to encourage ecologically sustainable development through 
the environmental assessment, and sustainable management, of development of mineral, petroleum and 
extractive material resources. 

As referred to in Section 5.2, Clause 6 of the Mining SEPP provides that development for the purposes of 
mineral exploration may be carried out without development consent.   

Clause 10 of the Mining SEPP lists development that is exempt from approval under the EP&A Act. 

Clause 10(1) applies to development that is on land that: 

(a) is not within an environmentally sensitive area of State significance, or 

(b) is within a state conservation area but is not land referred to in paragraphs (a)–(e) or (g)–(i) of the 
definition of environmentally sensitive area of State significance. 

None of the land subject to the activity is land that is referred to in the above paragraphs and therefore the 
proposed activity meets this criterion for exempt development. 

Clause 10(2) states: 

Development for any of the following purposes is exempt development if it is of minimal environmental 
impact: 

(a) the construction, maintenance and use of equipment for the monitoring of weather, noise, air, 
groundwater or subsidence 
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(b) low intensity activities associated with mineral exploration or petroleum exploration, including the 
following: 

i geological mapping and airbourne surveying 

ii sampling and coring using hand-held equipment 

iii geophysical (but not seismic) surveying and downhole logging 

iv accessing of areas by vehicle that does not involve the construction of an access way such as a 
track or road. 

The activity which comprises drilling seven boreholes with a hydraulic drill and constructing a V-notch weir is 
not considered to meet the definition of exempt development under the provisions of the Mining SEPP 2007. 
Therefore, it is not exempt for approval under the EP&A Act. 

5.4 State Environmental Planning Policy (State and Regional Development) 2011 

Under the State and Regional Development SEPP, development is considered to be State significant 
development under the EP&A Act if: 

(a) The development on the land concerned is, by the operation of an environmental planning 
instrument, not permissible without development consent under Part 4 of the Act, and 

(b) The development is specified in Schedule 1 or 2. 

Schedule 1 identifies the types of projects that are State Significant Development (SSD). This includes 
Mining (Schedule 1, 5): 

(1) Development for the purpose of mining that: 

a. Is coal or mineral sands mining, or 

b. Is in an environmentally sensitive area of State significance, or 

c. Has a capital investment value of more than $30 million. 

(2) Extracting a bulk sample as part of resource appraisal of more than 20,000 tonnes of coal or any 
mineral ore. 

(3) Development for the purpose of mining related works (including primary processing plants or 
facilities for storage, loading or transporting any mineral, ore or waste material) that: 

a. Is ancillary to or an extension of another State significant development project, or 

b. Has a capital investment value of more than $30 million. 

(4) Development for the purpose of underground coal gasification. 

The Mining SEPP provides that development for the purpose of mineral exploration may be carried out 
without development consent.  In Schedule 1 of the State and Regional Development SEPP, in relation to 
(1), the proposed activity comprises exploration and groundwater monitoring only and does not constitute 
‘development for the purpose of mining’. In relation to (2), less than 20,000 tonnes of coal will be extracted 
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during the exploration. In relation to (3), the proposed activity does not constitute development for the 
purpose of mining related works that is ancillary to another State significant development or has a capital 
investment value of more than $30 million. Based upon these criteria the proposed activity is not SSD. 

5.5 Environmental Protection and Biodiversity Conservation Act 1999 

The EPBC Act identifies Matters of National Environmental Significance (MNES) and contains schedules of 
threatened species and Ecologically Endangered Communities (EECs) to which it affords protection. The 
EPBC Act requires the Commonwealth Minister for the Environment to approve actions which may have an 
impact on matters of national environmental significance. MNES include: 

 World heritage areas; 

 National heritage places; 

 Wetlands of national importance; 

 Commonwealth listed threatened species; 

 Commonwealth listed migratory birds; 

 Commonwealth marine area;  

 Commonwealth land; 

 Nuclear actions; and 

 A water resource, in relation to coal seam gas development and large coal mining development. 

MNES may be referred to the Department of Environment (DoE) by a proponent for consideration if any 
threatened species or EECs are potentially going to be impacted by the proposed activity. Impacts 
constituting a controlled action upon any MNES that have not been referred to DoE may be referred by a 
third party and may be subject to prosecution where the proposed action has not been previously assessed 
by DOE. 

An EPBC Act protected matters search has been undertaken and the results are reported in Section 6 of this 
REF. 

An assessment of MNES is provided in the Flora and Fauna Assessment contained in Appendix 1.  The 
proposed activity is not expected to have any significant impact on any MNES provided the mitigation 
measures set out in Section 6 and the Flora and Fauna assessment contained in Appendix 1 are 
implemented. Therefore a referral under the provisions of the EPBC Act is not necessary for this proposal. 

5.6 Threatened Species Conservation Act 1995 and Fisheries Management Act 
1994 

The TSC Act and Fisheries Management Act 1994 are NSW environmental legislative instruments that 
contain schedules of species and EECs, which are afforded threatened status and require consideration with 
regard to possible impacts as a consequence of a proposed action. Under the current legislative 
requirements of Section 5A of the EP&A Act each threatened species or EEC that may be affected by a 
proposed action is subject to the seven-part test of significance. 

A Flora and Fauna Assessment has been undertaken for the proposed activity and is contained in Appendix 
1.  The Flora and Fauna Assessment included consideration of 5 metre wide potential area of impact along 
all existing tracks and all disused access tracks proposed for use.  Following consideration of the survey 
results, available habitat and the minimal required vegetation removal, 14 threatened fauna species were 
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considered to have potential to be impact upon. These species were afforded further consideration via 
Section 5A of the EP&A Act 1979 (Seven-Part Test of Significance). The results of this assessment found 
that the threatened species considered are unlikely to be significantly impacted upon by the proposed works. 
Additionally, assessment of Matters of National Environmental Significance found that no impacts are 
expected under the EPBC Act. 

5.7 Protection of the Environment Operations Act 1997 

The Protection of the Environment Operations Act 1997 (POEO Act) aims to protect and reduce degradation 
of the environment. The POEO Act examines issues such as air quality, pollution, waste, water quality and 
noise. The Act also prescribes ‘activities’ in which a license must be issued by OEH. These ‘activities’ include 
certain size industrial, mining and agricultural developments.   

Clause 5 and Schedule 1 of the POEO Act pertain to works that are identified as ‘scheduled activity’. The 
proposed works and monitoring is not identified as a ‘scheduled activity’ and therefore the proposal does not 
require an environmental protection license. 

Due to the small areas to be disturbed within the proposed works areas, as well as the low level of 
disturbance to habitats, the proposed works are considered highly unlikely to result in adverse impacts upon 
locally occurring threatened species or communities. 

5.8 National Parks & Wildlife Act 1974 

Aboriginal heritage (places, sites and objects) within NSW are protected by the NP&W Act. Although there 
are other Acts protecting and managing cultural heritage in NSW, the due diligence procedure is only 
available to projects applicable under this Act.  Further detail is provided in the Aboriginal Due Diligence 
Assessment contained in Appendix 3. 

One of the benefits of the due diligence provisions are that they provide a simplified process for investigating 
the Aboriginal archaeological context of an area without the need for an Aboriginal Heritage Impact Permit 
(AHIP). Aboriginal consultation is also not required for an investigation under due diligence. However, if the 
due diligence investigation shows that the activities proposed for the area are likely to harm objects or likely 
objects within the landscape, then an AHIP will be required with full consultation. 

There are nine Aboriginal sites in the vicinity of the proposed boreholes with one location occurring 20m from 
a proposed borehole location. In order to limit potential impact on these and any unknown Aboriginal sites or 
objects, mitigation measures are identified by the Aboriginal Due Diligence Assessment. 

For those sites located within an SCA, approval from OEH is required. This REF will be provided to the 
authority as supporting documentation to the Determination Notice.  

Section 30G of the NP&W Act sets out management principles in relation to an SCA and sub clause (2)(c) 
provides for the undertaking of uses permitted under other provisions of the NP&W Act including mining 
permitted under Section 47J. 

Section 47J, together with Section 47H provide for the existing mining interests subject to A232 which 
predates the declaration of this land as an SCA in March 2011.  

5.9 Heritage Act 1977 

The Heritage Act 1997 main objective is to conserve the environmental heritage of the State of NSW. 
“Environmental heritage” is defined to include places, buildings, works, artefacts, moveable objects, and 
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precincts, of State or local heritage significance. Under the Act, it is an offence to disturb an item of heritage 
significance without the consent of the Heritage Council.  

There are no items of environmental heritage within the vicinity of the proposed activity and the proposal will 
therefore have no environmental heritage impact. 

5.10 Water Act 1912 and Water Management Act 2000 

The Water Act 1912 (Water Act) and WMA are the key pieces of legislation regulating access and impacts to 
surface and groundwater resources in NSW. Where a water sharing plan is in place, the WMA governs the 
issuing of water access licences (WALs) and water management and activity approvals. The following Water 
Sharing Plans under the WMA applicable to the proposed activity area are: 

 Water Sharing Plan for Greater metropolitan region unregulated river water sources. 

 Water Sharing Plan for Greater metropolitan region groundwater sources. 

Under part 5 of the Water Act, a monitoring bore license application will need to be lodged with the NSW 
Office of Water prior to the commencement of drilling.  

Section 91 of the WMA details the requirements for controlled activity approval to carry out work on 
waterfront land, which includes the bed of any river, lake or estuary and any land within 40 m of its high 
water mark. Clause 39 of the Water Management (General) Regulation 2011 exempt activities carried out in 
accordance with any lease or licence under the Mining Act 1992.  Thus, controlled activity approvals will not 
be required for the drilling and construction of the proposed boreholes. However, it remains an offence to 
harm waterfront land when carrying out an exempt controlled activity. 

5.11 Aquifer Interference Policy 

Under the recent Aquifer Interference Policy (NOW, 2012), the drilling of monitoring bores and wells that are 
required by a development consent under Part 4 or an approval under Part 5.1 of the EP&A Act are defined 
as minimal impact aquifer interference activities and do not require licensing. This assumes that the 
boreholes are constructed and decommissioned in accordance with standards equivalent to the Minimum 
Construction Requirements for Water Bores in Australia. Specific details are required to be recorded and 
provided on request by NOW. 

Stage 1 of the Aquifer Interference Regulation commenced on 30 June 2011 and specifies the requirement 
to hold a WAL if more than 3 ML per year of water is taken during coal exploration. Clause 18 of the Water 
Management (General) Regulation 2011 exempt certain activities from the requirement of a WAL, including 
the taking of water for prospecting or fossicking activities approved under the Mining Act 1992 up to a 
maximum of 3 ML per year of water. 

5.12 State Environmental Planning Policy No. 44 – Koala Habitat Protection 

SEPP 44 aims ‘to encourage the proper conservation and management of areas of natural vegetation that 
provide habitat for koalas to ensure a permanent free-living population over their present range and reverse 
the current trend of koala population decline’. 

The proposed activity area is located within Greater Lithgow LGA which is listed within Schedule 1 of SEPP 
44 – ‘Koala Habitat Protection’. Therefore SEPP 44 applies to the land.  

SEPP 44 requires that before granting development consent under Part 4 of the EP&A Act for development 
on land over 1 hectare in area, a consent authority must form a view as to whether the land is "potential"’ or 
"core" koala habitat. Potential koala habitat is defined as: 
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‘areas of native vegetation where the trees of the types listed in Schedule 2 constitute at least 15% of 
the total number of trees in the upper or lower strata of the tree component.’ 

Core koala habitat is defined as: 

‘an area of land with a resident population of koalas, evidenced by attributes such as breeding females 
(that is, females with young) and recent sightings of and historical records of a population.’ 

Where core koala habitat is found to occur, SEPP 44 requires that a site-specific koala plan of management 
be prepared. 

Schedule 2 of SEPP 44 lists ten tree species that are considered indicators of ‘Potential Koala Habitat’. The 
presence of any of the species listed on a site proposed for development triggers the requirement for an 
assessment for ‘Potential Koala Habitat’.  

The Flora and Fauna assessment contained in Appendix 1 states that all sites are within the Mugii Murum-
ban State Conservation Area. SEPP 44 does not apply to lands reserved under the National Parks and 
Wildlife Act 1974 of which the Mugii Murum-ban State Conservation Area falls within. Therefore, SEPP 44 is 
not applicable.  

5.13 Zoning 

Whilst the land subject of the proposed activity is contained within a State Conservation Area it is also zoned 
Rural 1(a) under the Lithgow LEP 1994. The objectives of zone are as follows: 

To promote the proper management and utilisation of natural resources by: 

(a)  protecting, enhancing and conserving; 
i. Rural land, in particular prime crop and pasture land, in a manner which sustains its efficient and 

effective agricultural production potential; 
ii. Soil, by controlling and locating development in accordance with soil capability; 
iii. Forests of existing and potential commercial value for timber production; 
iv. Valuable deposits of minerals, coal and extractive materials, by controlling the location of 

development for other purposes in order to ensure the efficient extraction of those deposits; 
v. Trees and other environmentally sensitive areas, where the conservation of the vegetation is 

significant for scenic amenity or natural wildlife habitat or is likely to control land degradation; 
vi. Water resources for use in the public interest, preventing the pollution of water supply catchment and 

major water storages; 
vii. Localities of significance for nature conservation, including places with rare plants, wetlands and 

significant wildlife habitat; and 
viii. Items of heritage significance.  

(b)  preventing the unjustified development of prime crop and pasture land for purposes other than 
agriculture; 
(c)  Facilitating farm adjustments;  
(d)  Minimising the cost to the community of: 

i. Fragmented and isolated development of rural land; and 
ii. Providing, extending and maintaining public amenities and services; 

(e) Providing land for other non-agricultural purposes, in accordance with the need for that development; and 
(f)  Providing for the separation of conflicting land uses. 

Whilst under the Mining SEPP, the LEP does not apply to the proposed activity, consideration has been 
given to the zoning under the LEP. The siting of the boreholes and identified mitigation measures will 
minimise impacts to soil, trees, vegetation, water resources, nature conservation and heritage. 
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5.14 Licenses and Approvals Required 

This REF has been prepared to assess the potential impacts of the proposed activity to address the 
requirements of Part 5 of the EP&A Act and assist DTIRIS in their consideration of the proposal’s compliance 
with the conditions of A232. 

This REF will also be provided as supporting documentation to the Determination Notice required under the 
NP&W Act as the proposed activity area is within Mugii Murum-ban SCA and a Surface Disturbance Notice 
form under Condition 2 of A232. 

A monitoring bore licence is required under the Water Act 1912 as discussed in Section 5.10. Appropriate 
water licensing for the extraction of water will also need to be obtained by Centennial Airly prior to any water 
extraction.  

Under the Mining Act, access arrangements agreed in writing with the NPWS will be obtained by Centennial 
Airly prior to the commencement of activities.  
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6.0 Impact Assessment 

6.1 Introduction 

This section of the REF addresses the potential environmental impacts from the proposed activity and 
identifies mitigation measures. It addresses the types of impacts identified in the ESG2 guidelines and 
categorises them, by taking into account the guidance, as follows: 

 Negligible 

 Low adverse 

 Medium adverse 

 High adverse 

 Positive 

6.2 Assessment of physical and chemical impacts 

6.2.1 Is the proposed activity likely to impact on soil quality or soil stability? 

6.2.1.1 Potential impacts  

During the establishment of the borehole compounds, the upgrading of the existing tracks and re-opening of 
disused access tracks there is potential for adverse impacts to the soil resources due to: 

 Soil erosion. 

 Chemical spills (such as diesel spill during refuelling plant).  

 Soil removal. 

 Soil profile inversion. 

 Soil compaction. 

Some of the existing tracks within the activity area are located on steeper land.  Soils may be exposed within 
the areas of ground disturbance that could lead to erosion from wind. Bare soil allows the velocity of run-off 
waters to increase also leading to erosion. Given the small area of disturbance and the commitment to best 
management practises (such as the Erosion and Sediment Controls - A Field Guide for Erosion and 
Sediment Control Maintenance Practices on Unsealed Roads (OEH / NSW NPWS April 2010).the impacts 
are likely to be negligible. 

Fuels and oil will be used during the proposed activity. Any drilling muds used will be biodegradable to avoid 
the risk of soil (and water) contamination. Mitigation measures to minimise and manage the risk of spills are 
identified further within this REF. 

Soil will be removed during excavations and measures to ensure its re-use for rehabilitation. Soil profile 
inversion and soil compaction may occur as a result of the proposed activity.  

The risk of adverse impact to the soil resource is considered low with the implementation of standard 
construction site environmental and engineering controls which are identified in Section 6.2.1.2. 
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6.2.1.2 Mitigation 

Mitigation measures involving the employment of good drilling practises in accordance with Construction 
Requirements for Water Bores in Australia (ADIA, 2012) are identified in Section 6.2.2.2. In addition, the 
following measures are identified: 

 Excess soil generated during site preparation activities will be stockpiled at each borehole compound and 
used as backfill for rehabilitation. 

 No soil will be removed from the proposed activity area unless it is contaminated in which case it will be 
taken to a suitably licensed waste facility. 

 Erosion and sediment controls will be implemented where necessary during site preparation, including the 
borehole compounds and track upgrades, in accordance with best management practises (such as the 
Erosion and Sediment Controls - A Field Guide for Erosion and Sediment Control Maintenance Practices 
on Unsealed Roads (OEH / NSW NPWS April 2010). 

 The quantity of chemicals, fuels and oils stored at the proposed activity area will be minimised where 
practicable. 

 All chemicals, fuels and oils stored at the proposed activity area will be kept in appropriately secured, 
bunded storage in accordance with the relevant Materials Safety Data Sheets (MSDS). 

 An MSDS register of all chemicals used or stored at the proposed activity area will be maintained. 

 Maintenance of vehicles, plant and equipment will occur off site at an appropriately licensed facility unless 
considered appropriate to conduct such maintenance at the drill site.  

 A spill kit will be provided and site workers/contractors trained in its use. Any spills or leaks will be 
contained and cleaned up immediately using the spill kit. Contaminated material such as soil or absorbent 
materials will be placed in a bag and removed from the proposed activity area for disposal at a suitably 
licensed waste facility. 

 Plant and equipment will be maintained and inspected on a daily basis. 

 Drilling fluids will be contained in above ground tanks that have overflow capacity in case of heavy rain. 
These will be inspected regularly and maintained. 

 All chemicals, fuels and oils will be removed at the completion of drilling. 

 Disturbed areas will be rehabilitated in accordance with condition 27 of A232. Partial rehabilitation will be 
undertaken following drilling and once the geotechnical testing has been undertaken and full rehabilitation 
once the groundwater monitoring bores have completed their useful life. 

6.2.1.3 Potential impact category 

With the implementation of the mitigation measures identified, potential impacts are likely to be negligible to 
low adverse. 

6.2.2 Is the activity likely to affect a waterbody, watercourse or wetland or natural 
drainage system? 

A Water Impact Assessment for the proposed activity has been undertaken by GHD. The full report is 
provided in Appendix 2.  A summary of the potential impacts and the specific mitigation measures from the 
Water Impact Assessment is provided in Section 6.2.2.1 and Section 6.2.2.2. 
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6.2.2.1 Potential impacts 

Due to the localised nature and duration of the drilling and borehole construction works, it is expected that 
mitigation measures to be implemented will prevent any significant impacts on surface water and 
groundwater sources. 

In relation to surface water sources all proposed drilling sites are in close proximity to watercourses 
associated with Gap Creek or Genowlan Creek. Potential impacts of the construction and operation of the 
boreholes on these surface water sources are as follows: 

 Contamination of surface water sources due to fuel, oil or chemical spills; 

 Soil erosion from disturbed areas (i.e. drill sites and new tracks) and sedimentation of surface water 
sources; 

 Contamination of surface water sources due to the discharge of recirculating drilling water; 

 Temporary changes to catchment flows due to the placement of the work pad; and 

 Temporary reduction in flows in Genowlan Creek due to extraction to supply water for drilling. 

In relation to groundwater sources potential impacts of the construction and operation of the boreholes on 
groundwater sources are as follows: 

 Contamination of aquifers from the introduced water supply, drilling chemicals or surface water runoff 
directly entering the borehole; 

 Cross-contamination of aquifers through vertical connection between aquifers of different head or 
groundwater quality; 

 Contamination of aquifers from contaminated drilling rods; and 

 Localised depressurisation of alluvial aquifers and/or porous and fractured rock groundwater sources. 

6.2.2.2 Mitigation measures  

Specific mitigation measures to address the potential impacts identified in the previous section are as 
follows. 

Surface water sources 

In relation to contamination of surface water sources due to fuel, oil or chemical spills: 

 All required chemicals, fuels and other materials will be stored and managed appropriately in bunded 
areas; 

 Refuelling activities will be undertaken off site where possible; 

 All vehicles and plant will be checked for leaks prior to coming on site; 

 Appropriate spill kits will be available on site at all times with personnel appropriately trained in the use of 
spill kits; 

 All waste and unwanted materials will be removed off site at the completion of works to prevent 
uncontrolled discharges during rainfall events. Waste will be managed and disposed in accordance with 
the requirements of state and local authorities; and 

 MSDS and manufacturer’s recommendations will be available on the drill site for all drilling fluid products 
used. These will list instructions for handling, use, potential hazards and any disposal requirements for 
the product or container. 
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In relation to soil erosion from disturbed areas (i.e. drill sites and new tracks) and sedimentation of surface 
water sources: 

 Erosion and sediment control measures will be installed as necessary prior to the commencement of any 
earthworks, including construction of new access tracks and drill sites. Measures will be consistent with 
the principles set out in Erosion and Sediment Controls - A Field Guide for Erosion and Sediment Control 
Maintenance Practices on Unsealed Roads (OEH / NSW NPWS April 2010).; 

 Sediment and erosion control measures will be routinely inspected and maintained appropriately; 

 Steep gradients will be avoided for access tracks and drill sites where possible in the vicinity of surface 
water sources; 

 Sediment fences will be installed to prevent soil erosion and sediment laden runoff from areas where 
earthworks have been undertaken.  Sediment fences will be removed by Centennial Airly once disturbed 
areas are restored as close as practical to pre-drilling conditions; 

 The areas to be disturbed will be minimised and exposed areas covered to provide a stable surface 
where possible; 

 Clean catchment runoff will be diverted around the disturbed areas by the use of diversion drains, sand 
bags, sediment fences and other control measures to direct water into natural bushland areas; 

 Drilling and construction operations will be limited to dry weather conditions as far as practical; 

 Vehicle and machinery movement will be confined to clearly defined access routes, tracks and work 
areas and 

 At the completion of construction, all disturbed areas will be restored as close as practical to its pre-
drilling conditions, including pre-drilling drainage patterns. 

In relation to contamination of surface water sources due to the discharge of recirculating drilling water: 

 All waste and unwanted materials, including drill cuttings, drilling water and mud, purged groundwater and 

other materials, will be contained on site in appropriately sized above-ground storage containers. 

 Storage containers and pipelines will be routinely inspected and maintained appropriately. Storage 
containers will be covered overnight in case of rainfall. 

 Steep gradients will be avoided for drill sites where possible in the vicinity of surface water sources. 

 Drilling and construction operations will be limited to dry weather conditions as far as practical. 

 All waste and unwanted materials will be removed off site at the completion of works to prevent 
uncontrolled discharges during rainfall events. Waste will be managed and disposed in accordance with 
the requirements of state and local authorities. 

In relation to temporary changes to catchment flows due to the placement of the work pad: 

 Steep gradients will be avoided for clean water runoff diversions where possible. 

 Drilling and construction operations will be limited to dry weather conditions as far as practical. 

 The areas to be disturbed will be minimised and exposed areas covered to provide a stable surface 
where possible. 

 At the completion of construction, all disturbed areas will be restored as close as practical to its pre-
drilling conditions, including pre-drilling drainage patterns. 

In relation to temporary reduction in flows in Genowlan Creek due to extraction to supply water for drilling: 

 Avoid oversupply of water for drilling activities and maximise the use of recirculated drilling water. 
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Groundwater sources 

In relation to contamination of aquifers from the introduced water supply, drilling chemicals or surface water 
runoff directly entering the borehole: 

 Drilling and bore construction will be undertaken in accordance with the Minimum Construction 
Requirements for Water Bores in Australia (ADIA, 2012). 

 Only non-toxic, biodegradable drilling mud or fluid additives will be used. 

 All bores will be positioned so that the headworks can be protected from frequent flooding and surface 
water drainage. 

 The bores will be sealed appropriately to ground surface to prevent the ingress of surface water into the 
bore. 

In relation to cross-contamination of aquifers through vertical connection between aquifers of different head 
or groundwater quality: 

 Drilling and bore construction will be undertaken in accordance with the Minimum Construction 
Requirements for Water Bores in Australia (ADIA, 2012). 

  Bores will be constructed by a NSW licensed water bore driller. 

 All bores will be appropriately sealed to protect groundwater sources against contamination. In bores that 
intercept multiple groundwater sources, there will also be a seal (bentonite and/or cement) between the 
aquifers and permeable zones to prevent intermixing, flow and contamination. 

In relation to contamination of aquifers from contaminated drilling rods: 

 Drilling and bore construction will be undertaken in accordance with the Minimum Construction 
Requirements for Water Bores in Australia (ADIA, 2012). 

 Bores will be constructed by a NSW licensed water bore driller. 

 The driller will verify that the drilling rods are clean prior to use. 

In relation to localised depressurisation of alluvial aquifers and/or porous and fractured rock groundwater 
sources: 

 Solid casing will be installed into the borehole, or the hole will be grouted, as soon as possible after 
drilling to minimise groundwater inflows into the hole. 

With the implementation of the mitigation measures identified, potential impacts are likely to be negligible to 
low adverse due to the minor residual risk of seepage of drilling fluids or hydrocarbons. 

6.2.3 Is the activity likely to affect coastal processes and coastal hazards, including those 
under projected climate change conditions? 

The proposed activity area is not near the coast or likely to affect coastal processes. 

6.2.4 Does the proposed activity involve the use, storage or transport of hazardous 
substances or the use or generation of chemicals which may build up residues in the 
environment? 

6.2.4.1 Potential impacts 

Chemicals (such as oils and lubricants) and hazardous substances may be used and stored at the borehole 
compounds during drilling activities and transported to and from the proposed activity area.   
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6.2.4.2 Mitigation measures 

Mitigation measures comprising the management of chemicals, hydrocarbons and other hazardous 
substances are addressed in Section 6.2.1.2 in addition: 

 Chemicals and potentially hazardous substances will be used and stored according to regulatory 
requirements including the Work Health and Safety Act 2011. 

  Any dangerous goods will be transported according to regulatory requirements under the Dangerous 
Goods (Road and Rail Transport) Act 2008. 

6.2.4.3 Potential impact category 

With the implementation of the mitigation measures identified, potential impacts are likely to be negligible to 
low adverse. 

6.2.5 Does the activity involve the generation or disposal of gaseous, liquid or solid wastes 
or emissions? 

6.2.5.1 Potential impacts 

The following waste streams may be generated by the proposed activities: 

 Materials from the upgrading of tracks. 

 Vegetation. 

 Drilling mud (biodegradable). 

 Chemical, fuels and oil containers. 

 General site waste such as packaging materials. 

 Domestic wastes. 

 Contaminated soil and materials (such as soil that has been subject to a spill and any absorbent materials 
used for a spill). 

Potential impacts associated with the generation and disposal of these wastes include: 

 Odours caused by improper storage or treatment of putrescibles waste. 

 Leaching of pollutants into groundwater, surface water and soil. 

 Pollution or contamination of water or land due to illegal dumping of waste and/or a lack of suitable 
containment of waste. 

 Littering of the area due to a lack of suitable containment of waste. 

Emissions of dust and greenhouse gases are addressed in Section 6.2.6. 

6.2.5.2 Mitigation measures 

 Drill cuttings will be tested for their suitability for reuse on site for rehabilitation. Testing will be in 
accordance with Australian Standard 1141 Methods of Sampling and Testing Aggregates. Drill cuttings 
that qualify as excavated natural material will be reused on site for rehabilitation. Those that exceed the 
limits set by the excavated material exemption will be transported and disposed of at an appropriately 
licensed waste management facility. 

 The management of waste, including its transport will comply with the POEO Act and POEO (Waste) 
Regulation. 

 Appropriate waste receptacles will be provided at the borehole compounds and track upgrading areas for 
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the disposal of domestic wastes. 

 Waste materials will be separated, classified and managed in accordance with the Waste Classification 
Guidelines Part 1: Classifying Waste (DECCW 2009). 

 All wastes will be removed from the borehole compounds and the track upgrading areas at the completion 
of drilling for disposal at an appropriately licensed waste management facility. 

 All staff and contractors will be made aware of waste management procedures. 

 Chemical, fuel and oil containers will be managed according to the MSDS or manufacturers’ directions to 
avoid potential impacts to the environment or human health.  

6.2.5.3 Potential impact category 

With the implementation of the mitigation measures identified, potential impacts are likely to be negligible to 
low adverse. 

6.2.6 Will the activity involve the emission of dust, odours, noise, vibration, or radiation in 
the proximity of residential/urban areas or other sensitive locations? 

6.2.6.1 Potential air impacts 

There are three residential properties within proximity of the proposed activity area as shown on Figure 5. 
The property shown as R1 is privately owned and is approximately 890m away from ARP11, whilst R2 is 
approximately 450m away from this borehole. Property R3 is approximately 1 km from ARP12.  

The proposed activities may generate dust from site preparation activities, drilling and from vehicles driving 
along the tracks.  This has potential to affect residential properties and the values of the SCA. Dust 
emissions to residential properties are anticipated to be negligible due to the area of ground disturbance, the 
distance and the intervening vegetation. Dust emissions within the SCA may enter watercourses or affect 
those using the immediate area for recreation.  

Emissions to air from vehicle and equipment exhausts include fine particulates, carbon monoxide, oxides of 
nitrogen, carbon dioxide and hydrocarbons. Due to the distance to sensitive receptors and the small scale of 
the works such emissions are likely to be negligible. 

Exhausts from plant and machinery comprise potential Scope 1 (direct) greenhouse gas emissions. Given 
the small scale of the emissions and the temporary timescale impacts on State or National greenhouse gas 
levels are likely to be negligible. 
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Gas levels are monitored at Airly Mine and the coal seam in the area is not known to be particularly gassy. In 
the event that any odour is released during construction of the boreholes, this may be noticeable in the 
immediate vicinity although vegetation is likely to act as a buffer, reducing win speeds and therefore 
dispersal. Condition 23, b, ii of A232 required that if any drill hole meets natural or noxious gases it must be 
plugged or sealed to prevent their escape and this is identified as a mitigation measures in Section 6.2.6.3. 

6.2.6.2 Potential noise impacts 

The site preparation and drilling activities would generate noise. The noise limit criteria for the type of rig 
anticipated to be used, a hydraulic drill rig, Hanjin D&B – 35 Multi, is 80dB or less. The noise from drilling 
would occur for up to four weeks at boreholes ARP13 and ARP15 and for approximately two days at each of 
the borehole compounds ARP11, ARP12, ARP13SP,  ARP14 and ARP15SP plus some noise associated 
with site preparation and track upgrading within a total duration of approximately three months. Works would 
be undertaken between the hours of 7.00am to 6.00pm Monday to Friday and Saturday 8.00 am to 1 pm. 

As stated above, there are three residential properties, within proximity of the proposed activity area that 
maybe affected by noise particularly during the two weeks of drilling at each of the borehole compounds 
nearest those properties (ARP11 and ARP12). There would also be noise from vehicles passing R3. Impacts 
to the three residential properties, two of which are owned by Centennial, would be transient, as the 
proposed activities move to the different borehole compounds, short term and managed with the measures 
identified in section 6.2.6.3.  It is also noted that residence R2, which is a holiday residence, is approximately 
450 m away from borehole ARP 11. 

There may also be recreational uses of the Mugii Murum-ban SCA in the vicinity of the proposed activity. 
Noise impacts to those using the immediate area for recreation would be transient and short term and 
managed with the measures identified in section 6.2.6.3. 

The proposed activity will be during recommended standard hours, as outlined in the NSW Industrial Noise 
Policy.  

6.2.6.3 Mitigation measures 

Mitigation measures for air quality are as follows: 

 Dust generated during site preparation, drilling and rehabilitation will be suppressed by spraying water at 
each borehole compound if required. 

 Land disturbance areas will be minimised. 

 Vehicles, plant and machinery will be regularly maintained to ensure they are in good working condition 
and will be turned off when not in use. 

 In the event that any drill hole meets natural or noxious gases it will be plugged or sealed to prevent their 
escape. 

Mitigation measures for noise are as follows: 

 The three residential properties will be notified of the works at least two weeks prior to the 
commencement of works.  Information such as the type of activities likely to occur and the timing of such 
activities will be provided to potentially affected residences as well as contact details of a Centennial Airly 
and/or drilling contractor representative. 

 All feasible and reasonable work practices will be applied where practicable to minimise noise levels.  
These will include construction of temporary noise barrier near ARP11 (if practical), orientation of the drill-
rig in such a way that the “high-noise” side is directed away from the noise sensitive receivers and 
education of operators with regard to potential noise issues and encourage the implementation of quiet 
work practises. 
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 In the event of a noise complaint, the effectiveness of noise mitigation measures will be assessed and 
additional feasible and reasonable measures will be implemented where necessary. 

 Signage will be installed at the works areas during the construction of the boreholes including contact 
details for complaints. 

6.2.6.4 Potential impact category 

With the implementation of the mitigation measures identified, potential impacts associated with air quality 
are likely to be negligible to low adverse and those for noise are likely to be low to medium adverse. 

6.3 Assessment of biological impacts 

6.3.1 Is any vegetation to be cleared or modified (including vegetation of conservation 
significance)? Is the activity likely to have a significant effect on threatened flora or 
fauna species, populations, or their habitats, or critical habitat or an endangered 
ecological community or its habitat? 

6.3.1.1 Potential impacts 

A Flora and Fauna Assessment has been prepared for the proposed activity and is provided in Appendix 1.  
The Assessment considers the impact of the potential removal of up to 0.54 ha of vegetation based upon a 
maximum disturbance width of 5m for all tracks.  The area calculated includes clearing for each compound  
(five compounds within an impact area of 450m2 each) upgrading of existing tracks and the reopening of 
overgrown tracks required for access.  The Assessment assumes a maximum width of 5m for all tracks but it 
is likely that in many instances the disturbance width will be less than 5m.  The area of vegetation removal 
associated with the overgrown access tracks is approximately 0.31 ha.  .The Assessment examined the 
likelihood of impact from the proposed activity on any threatened species, populations or ecological 
communities listed within the Threatened Species Conservation Act 1995 (TSC Act 1995).  The Assessment 
identified the relevant requirements of the Environmental Planning and Assessment Act 1979 (EP&A Act 
1979) as amended by the Environmental Planning and Assessment Amendment Act 1997 (EP&AA Act 
1997). The Assessment also considered threatened entities listed federally under the Environment Protection 
and Biodiversity Conservation Act 1999 (EPBC Act 1999). 

The borehole pad size was determined on the ground at the time of the ecological survey which resulted in a 
survey area of around 50 metre by 50 metre and an exploration or impact area of 450m2.  As mentioned 
above the Assessment assumes a maximum width of 5m for the reopening of overgrown tracks and total 
area to be removed from the overgrown tracks is approximately 0.31 ha. 

Two vegetation assemblages associated with the proposed sites and overgrown access tracks were 
identified as follows:  

 MU 3 Hillslope Talus Mountain Gum – Brown Stringybark – Grey gum – Broad-leaved Hickory Moist 
Forest at sites ARP11, ARP13/ARP13SP, ARP14 and ARP15/ARP15SP; and 

 MU 4 Sheltered Gully Brown Barrel Ferny Forest, a community that occurred at site ARP12; 

A number of threatened flora species were targeted during flora investigations, due to the presence of 
existing records from the wider locality. No threatened flora species were detected during targeted surveys 
within the sites or their associated access tracks. 

Habitat within the study area was assessed for its potential to support native flora and fauna species 
including threatened flora and fauna for which records occur within the wider locality. The dry open forest of 
MU4 are known to provide habitat for threatened species such as Derwentia blakelyi.  
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No hollows were detected within the sites, however hollows are likely to be prevalent in the immediate 
surrounding area. Suitable habitat occurs across forested areas for ground-dwelling mammals including the 
threatened Spotted-tailed Quoll (Dasyurus maculatus) as well as threatened woodland bird species including 
the Scarlet Robin (Petroica boodang), Varied Sittella (Daphoenositta chrysoptera) and Flame Robin 
(Petroica phoenicea). Common amphibians are likely to utilise the stream and associated habitats adjacent 
to ARP13 and ARP14, with potential for Red-crowned Toadlets to also occur.  

Fauna habitats of the proposed activity area, contained within Mugii Murum-ban State Conservation Area 
(SCA), are linked to this system by the Gardens of Stone National Park. The Gardens of Stone National Park 
adjoins the Mugii Murum-ban State Conservation Area to the south and Wollemi National Park in the east. In 
addition, habitats of the Mugii Murum-ban State Conservation Area maintain connectivity with Capertee 
National Park to the north.  

Fauna observed within the sites were limited to common avian woodland species. 

Fourteen threatened fauna species were considered to have potential to be impact upon, namely Red-
crowned Toadlet, Rosenberg’s Goanna, Spotted-tailed Quoll, Squirrel Glider, Varied Sittella, Flame Robin, 
Scarlet Robin, Little Bentwing Bat, Large-eared Pied Bat, Eastern False Pipistrelle, Southern Myotis, Eastern 
Cave Bat, Yellow-bellied Sheathtail Bat and Eastern Bentwing-bat. 

These species were afforded further consideration via Section 5A of the EP&A Act 1979 (Seven-Part Test of 
Significance). The results of the Assessment found that the threatened species considered are unlikely to be 
significantly impacted upon by the proposed works. Additionally, assessment of Matters of National 
Environmental Significance (MNES) found that no impacts are expected under the EPBC Act. 

Therefore, the proposed activity is unlikely to result in adverse impacts upon locally occurring threatened 
species or communities provided the mitigation measures in Section 6.3.1.2 are implemented.  

6.3.1.2 Mitigation measures 

 The drilling and other vehicles are to avoid damaging or removing native vegetation wherever possible by 
carefully driving around all trees and shrubs to minimise any impacts on native vegetation This will 
ameliorate the Key Threatening Processes (KTP) ‘Removal of Native Vegetation’ and ‘Loss of Hollow-
bearing Trees’; 

 Where vegetation removal is unavoidable, it shall be kept to a minimum. Particular effort should be made 
to avoid disturbing mature trees and off site hollow bearing trees; 

 All removed vegetation shall remain within close proximity to the site, with mature trees gently placed in 
surrounding areas to allow for the survival and dispersal of any displaced fauna currently utilising these 
trees; 

 It is recommended that water management strategies be implemented at the proposed sites to prevent 
the movement of sediments or contaminated waters / liquids into surrounding habitats, including potential 
down-slope waterways or drainage lines; 

 It is recommended that appropriate measures such as vehicle cleaning protocols be employed to ensure 
that machinery working within the site do not bring materials (soils, weeds or pathogens etc.) onto the 
sites that may cause the distribution of weed species or introduce pathogens such as Phytopthera. This 
will ameliorate the Key Threatening Processes ‘Weed Invasion by Exotic Perennial Grasses’ and 
‘Infection of Native Plants by Phytopthera cinnamomi’;  

 It is recommended that water extraction for use during construction follow the designated protocols in 
relation to the accepted levels of extraction to mitigate against the Key Threatening Process ‘Alteration to 
the natural flow regimes of rivers and streams and their floodplains and wetlands’; and 
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 That topsoil management be implemented at each of the sites to ensure that current seed banks in top 
soil be returned to the site after cessation of geotechnical investigations. 

6.3.1.3 Potential impact category 

With the implementation of the mitigation measures identified, potential impacts are likely to be low to 
medium adverse. 

6.3.2 Does the activity constitute or is part of a key threatening process? 

6.3.2.1 Potential impacts 

KTP’s are listed in Schedule 3 of the TSC Act 1995. Five KTP’s have the potential to affect the sites as a 
consequence of the proposed sites, being: 

 Anthropogenic climate change; 

 Clearing of native vegetation; 

 Infection of native plants by Phytophthora cinnamomi;  

 Invasion of native plant communities by exotic perennial grasses; and 

 Alteration to the natural flow regimes of rivers and streams and their floodplains and wetlands. 

No other KTP’s are believed to be likely as a consequence of the proposed activity. 

6.3.2.2 Anthropogenic climate change 

The activity is likely to contribute to the Key Threatening Process “Anthropogenic climate change”. The 
proposed works contribute to this KTP as a result of the removal of a small amount (approximately 0.225ha) 
of vegetation. The extent to which the proposed works contribute to this process is considered very low as 
the vegetation is likely to regenerate to pre-drilling condition after the completion of the bores. 

6.3.2.3 Clearing of native vegetation 

This Project will contribute to this KTP through the removal of a very small amount of native vegetation, 
totalling approximately 0.225 ha. This has the potential to impact upon a range of threatened fauna species 
(DEC 2001) including the Scarlet Robin, Spotted-tailed Quoll and various microbat species. However, the 
proposed boreholes will be drilled using a mobile drilling rig which for the most part will be able to navigate 
through the vegetation without requiring the removal of vegetation. Additionally, the majority of the proposed 
sites are located within existing clearings or are highly disturbed. The proposed borehole sites will be located 
in such a manner as to minimise the removal of native vegetation and are therefore unlikely to significantly 
contribute to this KTP. 

6.3.2.4 Infection of native plants by Phytophthora cinnamomi 

The activity has the potential to result in the importation of this pathogen, which has the potential to impact 
upon a broad range of threatened plant species (DEC 2002). It is considered that the proposed works will not 
significantly contribute to this KTP provided that the correct hygiene protocols are established and 
implemented. 

6.3.2.5 Invasion of native plant communities by exotic perennial grasses 

Due to the creation of soil disturbance at some sites, there is the potential for these areas to be colonised by 
exotic perennial grasses at the conclusion of the activities. If introduced, exotic perennial grasses typically 
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dominate such areas (DEC 2003), incrementally contributing to this KTP. Effective machinery and vehicle 
cleaning procedures prior to commencing work will reduce the potential for this KTP to occur. 

6.3.2.6 Alteration to the natural flow regimes of rivers and streams and their floodplains and wetlands 

The drilling activity involves the extraction of water from a stream near sites ARP13/ARP13SP and ARP14 to 
supply the drill rig with water for approximately four weeks during the construction period. Extraction of water 
which reduces flows, leads to a lower distribution of organic matter on which invertebrates and vertebrates 
depend (OEH 2014).  

The rate of extraction will be timed proportional to the natural flow such that no alteration of flow will occur to 
significant extents. External water supplies are an alternative option if the stream is unable to provide 
sufficient levels of water without altering the amount of water and its flow.  

The V-notch weir being placed in a stream adjacent to sites ARP13/ARP13SP and ARP14 is a monitoring 
device that sits in the centre of the stream collecting data on water flow. This device is not expected to alter 
the flow of water as it is designed with the intention to monitor natural flows, not alter it in the process.  

6.3.2.7 Mitigation measures 

No further measures to those identified in Section 6.3.1.2. 

6.3.2.8 Potential impact category 

With the implementation of the mitigation measures identified, potential impacts are likely to be low adverse. 

6.3.3 Does the activity have the potential to endanger, displace or disturb fauna (including 
fauna of conservation significance) or create a barrier to their movement? 

6.3.3.1 Potential impacts 

A very small amount of foraging habitat (450m2) will be lost at each site as a result of the proposal, however 
no mature or hollow bearing trees will be removed and the loss of habitat is temporary given that 
rehabilitation of the sites is proposed to occur at the completion of the activity. Mitigation measures have 
been recommended that will reduce, if not prevent, any danger to native fauna.  

Assessment via a seven-part test found that the proposed activity was unlikely to significantly impact on any 
of the identified species listed in the TSC Act. Assessment under the EPBC Act found that the proposal was 
unlikely to significantly impact on any of the identified species listed on the EPBC Act. 

Due to the approach to site selection and the retention of the native vegetation wherever possible within the 
area there would not be a detrimental effect on the corridors and habitat linkages required for the movements 
of the local fauna and the proposed activity is highly unlikely to result in fragmentation or isolation of potential 
habitat for locally occurring threatened species. 

6.3.3.2 Mitigation measures 

No further measures beyond those identified in Section 6.3.1.2. 

6.3.3.3 Potential impact category 

With the implementation of the mitigation measures identified, potential impacts are likely to be low adverse. 
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6.3.4 Is the activity likely to impact on an ecological community of conservation 
significance? Is the activity likely to cause a threat to the biological diversity or 
ecological integrity of an ecological community? 

6.3.4.1 Potential impacts 

As stated above, the proposal is unlikely to significantly impact on any ecological communities listed under 
the TSC Act or EPBC Act. 

6.3.4.2 Mitigation measures 

No further measures beyond those identified in Section 6.3.1.2. 

6.3.4.3 Potential impact category 

With the implementation of the mitigation measures identified, potential impacts are likely to be negligible. 

6.4 Assessment of Community Impacts 

6.4.1 Is the activity likely to affect existing community services or infrastructure? 

6.4.1.1 Potential impacts 

Minor increases in traffic may occur along Glen Davis Road and on the tracks from this road to the borehole 
compounds. However, this is unlikely to result in traffic delays or road safety issues. 

The track upgrade and works at the borehole compounds have potential to cause public inconvenience in 
the event that tracks are blocked with vehicles and equipment. This can be minimised by keeping vehicles 
and equipment off the tracks where possible and the provision of signage. A232 includes a condition stating 
that operations must not affect the public’s normal use of any road or track without prior permission from the 
department. 

The proposed activity is unlikely to significantly impact on any community services and infrastructure.  

6.4.1.2 Mitigation measures 

 Public inconvenience will be minimised during the proposed activities, such as by keeping the existing 
tracks as clear and accessible as possible and the provision of signage.  

 In the event of normal public use of any road or track being affected, prior written approval from DTIRIS 
will be obtained. 

 The use of tracks during wet weather will be reduced to prevent damage. 

 Activities will not interfere with or impair the stability or efficiency of any transmission line, communication 
line, pipeline or any other public utility.  

6.4.1.3 Potential impact category 

Potential impacts would be negligible. 
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6.4.2 Does the activity affect sites of importance to the local or broader community for 
their recreational or other values or access to these sites? 

6.4.2.1 Potential impacts 

The proposed activity is located within the Mugii Murum-ban SCA and therefore has recreational, heritage 
and conservation value to the community. Impacts on heritage are addressed in Section 6.7 to 6.8 and 
impacts on flora and fauna are addressed in Section 6.3. 

Potential impacts on recreational users within this part of the Mugii Murum-ban SCA would comprise noise, 
dust, traffic, visual effects and the introduction of a hazard. This would be temporary and it is anticipated that 
recreational users will go to other parts of the SCA during this short time period.  

Potential traffic impacts are addressed in Section 6.4.1.1 and are negligible. Visual impacts are addressed in 
Section 6.4.5 and are negligible to low adverse.  

6.4.2.2 Mitigation measures 

Mitigation for dust and noise including notification to residents, site signage and complaints handling is 
identified in Section 6.2.6.3 and mitigation for the introduction of a hazard in Section 6.4.4.2 of this REF. 

6.4.2.3 Potential impact category 

With the implementation of the mitigation measures identified, potential impacts are likely to be low adverse. 

6.4.3 Is the activity likely to affect economic factors? 

6.4.3.1 Potential impacts 

The proposed activity is anticipated to provide temporary construction work for around five contractors and 
comprise the purchasing of material supplies. 

6.4.3.2 Mitigation measures 

No further measures are proposed for economic factors. 

6.4.3.3 Potential impact category 

Potential impacts are likely to be negligible to low beneficial. 

6.4.4 Is the activity likely to have an impact on the safety of the community? Is the activity 
likely to cause a bushfire risk? 

6.4.4.1 Potential impacts 

The proposed activity will introduce a potential hazard comprising: 

 Unauthorised access to the boreholes sites and their construction equipment. 

 Moving vehicles. 

 Fuels and oils. 

 Operation of machinery. 
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These could have safety implications for recreational users of this part of the Mugii Murum-ban SCA. 
Unauthorised access to the construction sites may occur that could result in injury. Moving vehicles may 
present a safety risk.  

The proposed activity is located within the bushfire zone identified on the Lithgow LEP map. Flammable 
substances such as fuels and oils will be used in the proposed activity area. Vehicles and machinery will be 
used and there is potential for ignition. Therefore, there are potential safety implications associated with the 
risk of bushfire for local residents, users of the Mugii Murum-ban SCA and staff/contractors and management 
measures are identified in Section 6.4.4.2. 

Impacts associated with spills of fuels and oils are addressed in Section 6.2.1.2. 

6.4.4.2 Mitigation measures 

In addition to measures addressing the storage and use of potentially flammable substances, their removal 
following drilling and locations for refuelling vehicles and equipment identified in section 6.2.1.2: 

 Vehicles will travel at low speeds. 

 Site safety protocols, incident management and emergency procedures, including those to manage 
bushfire risk, will be implemented during site preparation, construction, operation and rehabilitation. 

 During site preparation, construction and rehabilitation, a water source will be made available at each 
works area for fire fighting. 

 Availability of existing roads and land for use for fire fighting will not be affected. 

 Hazard control measures will be implemented in compliance with the Mine Health and Safety Act 2004 
and Mine Health and Safety Regulation 2007. 

6.4.4.3 Potential impact category 

With the implementation of the mitigation measures identified, potential impacts are likely to be low adverse. 

6.4.5 Is the activity likely to cause impacts on the visual or scenic landscape? 

6.4.5.1 Potential impacts 

The proposed activity area is not highly visible from any residence due to intervening vegetation and the 
scale of the proposed activity. The proposal may detract from the scenic qualities of the land during 
temporary construction of the boreholes due to the presence of plant and equipment and to a lesser extent 
for the duration of the groundwater monitoring during which the compounds will have been mainly 
rehabilitated. Following decommissioning of the monitoring bores the sites will be completely rehabilitated.  

6.4.5.2 Mitigation 

 The proposed activity area will be kept in a clean and tidy condition during site preparation, drilling 
activities and the operation of the monitoring bores. 

6.4.5.3 Potential impact category 

Due to the small scale and temporary nature of the construction works, a low adverse impact is expected. 
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6.5 Assessment of natural resource impacts 

6.5.1 Is the activity likely to result in the degradation of an area reserved for conservation 
purposes? 

6.5.1.1 Potential impacts 

The proposed activity area is within the Mugii Murum-ban SCA,.  The locations for the proposed boreholes 
have been selected to minimise disturbance to land and vegetation.  Assessments have been undertaken for 
flora and fauna and Aboriginal heritage as contained in Appendix 1 and Appendix 3, and significant impacts 
are not likely as long as the identified mitigation measures are implemented. The proposed activities will be 
both minor in scale and temporary and the borehole compounds will be fully rehabilitated. Where ever 
possible clearing will be minimised. 

6.5.1.2 Mitigation 

Mitigation measures for flora and fauna are provided in Section 6.3.1.2 and for heritage in Sections 6.7.1.2 
and 6.8.1.2. No additional specific measures for conservation are identified. 

6.5.1.3 Potential impact category 

In the context of the total area of Mugii Murum-ban SCA the temporary and minor degradation of this land is 
considered to be low adverse. 

6.5.2 Is the activity likely to affect the use of, or the community’s ability to use, natural 
resources?  Is the activity likely to involve the use, wastage, destruction or depletion 
of natural resources including water, fuels, timber, or extractive materials? 

6.5.2.1 Potential impacts 

The proposed activity will require the use of fuels to operate vehicles and plant. Quantities of fuel will not be 
significant. 

The proposed activity is not likely to involve the significant use, wastage, destruction or depletion of natural 
resources. 

Agriculture is addressed in Section 6.6. 

6.5.2.2 Mitigation measures 

Measures for rehabilitation are provided in Section 6.2.1.2, measures for water resources are in Section 
6.2.2.2. Additional measures are: 

 Fuel will be used as efficiently as possible. 

6.5.2.3 Potential impact category 

With the implementation of mitigation measures, impacts on natural resources are likely to be negligible. 
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6.6 Agriculture 

6.6.1 Agricultural impact statement 

The Strategic Regional Land Use Policy was released in September 2012. It sets out a range of initiatives to 
balance growth in the mining and coal seam gas industries with a need to protect important agricultural land 
and water resources. An Agricultural Impact Statement (AIS) is required for mineral exploration activities. 
DTIRIS issued guidelines for AISs at the exploration stage in November 2012 (the AIS guidelines) and this 
has been taken into account for this REF. Information specified in Section A of the AIS guidelines is provided 
below. This is required for all exploration activities to determine the level of risk and whether further 
assessment is required. 

6.6.1.1 Nature, location, intensity and duration of the proposed activity 

The proposed activity is described in Section 2 of the REF and the key characteristics are: 

 The proposed activity area is located on Genowlan Mountain, approximately three kilometres north east 
of Capertee, within the Lithgow LGA and within A232. 

 The proposed activity area is within the Mugii Murum-ban SCA. 

 Seven boreholes will be drilled to obtain geotechnical information about the coal resource and to 
undertake groundwater monitoring. 

 A V-notch weir will be installed into a third order tributary of Genowlan Creek and is anticipated to take 
approximately one week to construct. 

 Trimming of overgrown vegetation may be required for the existing overgrown track to borehole sites 
ARP13/ARP13SP, ARP14 and ARP15/ARP15SP.  

 The boreholes have been located to minimise land disturbance and vegetation clearance. 

 Activities are anticipated to commence in quarter 2 of 2016. Following site preparation, drilling of the 
boreholes will take approximately four weeks each at boreholes ARP13 and ARP15 and approximately 2 
days each at boreholes ARP11, ARP12, ARP13SP, APR14 and ARP15SP. All the proposed boreholes 
will be constructed within three months. 

 The quantity of water anticipated to be used for drilling is approximately 80,000 to 120,000 litres per 
borehole.  Water sources are Gap Creek dam located at ‘Rock Bottom’ or the 35 ML discharge dam at 
Airly Mine, Genowlan Creek and if insufficient flows, an existing dam at the historic diamond creek mine. 

 At the completion of drilling the boreholes will be installed with piezometers for the purpose of monitoring 
groundwater and the rest of the drill pad will be rehabilitated to their pre-operational state. 

 The groundwater monitoring bores are currently anticipated to be operational for approximately 20 years.  

 Full rehabilitation will be undertaken following the completion of the useful life of the piezometers. 

6.6.1.2 Nature of agricultural resources and industries 

Under the Strategic Regional Land Use Policy there are two land use plans at the time of writing. These are 
for New England and the Upper Hunter. The proposed activity area is not within the areas addressed by 
either of these plans and is therefore also not within biophysical SAL or a critical industry cluster (CIC) 
identified within these plans.  

The soil assessment shows that the proposed activity area is not considered highly valuable agricultural 
land. 
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Agriculture in the Lithgow LGA is a contributor to the local economy although not to the extent of other 
surrounding regions. Land zoned within the LGA which permits agricultural activities without development 
consent is mainly fragmented with only just over half of it being capable of productive agriculture (Lithgow 
City Council, 2007). In 2006-07 the gross regional product for Lithgow LGA was $723.8 million. Of this, the 
agriculture, forestry and fishing sector contributed 3% (Lithgow City Council, 2010).  

Agriculture in the LGA comprises a small number of large hectare pastoral land holdings and many small 
hectare rural lifestyle blocks. The key primary agricultural products are cattle and sheep production and 
some poultry. There are also a number of forest plantations. Small primary industry enterprises include goat 
cheese making, alpaca and lambs wool products, olives, fruit, viticulture, specialist cattle and sheep farms 
and other home grown products (Lithgow City Council, 2010). 

There are no agricultural enterprises within the proposed activity area or the immediate vicinity.  

Agricultural support infrastructure includes roads. Vehicles for the proposed activity will access the area via 
Glen Davis Road. There are no known agricultural activities within the proposed activity area or in the 
immediate vicinity therefore agricultural activities are not likely to use the tracks that will be either used or 
upgraded by the proposed activity. 

Impacts on water resources are identified in Section 6.2.2. There are no water users that will be impacted by 
the proposed activities and therefore no resources depended upon by agricultural enterprises. The area is 
remote and the closest groundwater user is GW035684 stock and domestic approximately five kilometres to 
the east of the proposed activity area. 

Water will be sourced from the range of sources identified at 6.6.1.1. 

6.6.1.3 Impacts on agricultural resources and industries 

The proposed activity will not impact on any biophysical SAL or CIC defined under a strategic regional land 
use plan. 

The proposed activity area is within the Mugii Murum-ban SCA, is on a mountain and not within land used for 
agricultural purposes. No land currently used for agricultural purposes will be required. Therefore, there will 
be no reduction in agricultural land as a result of the proposed activity. 

The traffic generation associated with the proposed activity is very low and temporary. Impacts on 
agricultural businesses from delays associated with this additional traffic will be negligible. 

The proposed activity will not impact on any water supply services or processing facilities required for 
agricultural enterprises. Water impacts are identified in Section 6.2.2. Whilst there is a risk of spills of fuels 
and oils, that have the potential to impact water resources, mitigation measures are identified. No other 
impacts to water resources, and therefore agricultural users of water resources, are anticipated. 

Neither the dams nor Genowlan Creek identified as the sources of water for drilling are currently used for 
agricultural purposes. Therefore, there will be no impact on agricultural resources with respect to the use of a 
water resource.   

No existing agricultural jobs will be lost as a direct result of the proposed activity. 

Whilst the proposed activity may provide employment for a small number of contractors and there is likely to 
be some direct and indirect spending, the positive impact on the agricultural economy is likely to be 
negligible. 
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6.6.1.4 Mitigation measures 

The mitigation measures specified in Sections 6.2.1.2 and 6.2.2.2 will be implemented to minimise impacts 
on soils, surface water and groundwater respectively.  

6.6.1.5 Agricultural impact risk ranking 

The AIS guidelines provide guidance on the determination of the level of risk of agricultural impacts. 

Table 6 identifies the risks to agriculture taking into account the mitigation measures specified in this REF. 

Table 6 Agricultural impact risk ranking 

Impact Probability Consequence Risk 
Traffic generation on Glen Davis Road may cause 
delay. Traffic generated will be very minor and will be 
temporary. 

Possible Negligible Low 

Spills of fuels and oils may pollute water and soil and 
this risk will be managed through the mitigation 
measures identified in this REF. 

Possible Minor Low 

 
The AIS guidelines provide examples of low risk activities. The proposed activity reflects these examples as 
follows: 

 The proposed activity is not located on land used for agriculture and no intensive agricultural activities are 
being undertaken in the immediate vicinity. 

 The duration of the construction activity is short term.  

 Whilst the Project is part of Airly Mine’s exploration and groundwater monitoring program the proposed 
activity is not likely to contribute to any cumulative effects on agriculture. 

 All surface disturbance will be rehabilitated. 

 The proposed activity will not result in permanent impacts on land or water resources. 
 
The proposed activity, with the implementation of the identified mitigation measures, is expected to result in 
low risk agricultural impacts. Therefore, no further assessment is required. 

6.7 Assessment of Aboriginal cultural heritage impacts 

6.7.1 Will the activity disturb the ground surface or any culturally modified trees (e.g. a 
scarred tree)? Does the activity affect known Aboriginal objects or Aboriginal places? 
Can harm to objects or disturbance of landscape features be avoided? 

6.7.1.1 Potential impacts 

The activity will disturb the ground surface.  

An Aboriginal Archaeological Due Diligence Assessment was undertaken by RPS and is contained in 
Appendix 3.  The Assessment included consideration of 5 metre wide potential area of impact along all 
existing tracks and all disused access tracks proposed for use. 

The visual inspection of proposed borehole ARP11, ARP12, ARP13, ARP13SP, ARP14, ARP15 and 
ARP15SP and the V-notch Weir and access track upgrade identified no Aboriginal cultural heritage objects 
inside the proposed activity area.  The closest recorded Aboriginal site is a stone artefact site; AHIMS#45-1-
2765and is situated approximately 20 metres from borehole ARP11.    
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Visual inspection of the proposed activity area identified no Aboriginal cultural heritage objects and the 
Aboriginal archaeological due diligence considered that the proposed borehole works and access track 
upgrade will not harm any Aboriginal objects or places.  The Aboriginal archaeological due diligence 
concluded that an Aboriginal Heritage Impact Permit (AHIP) is not required for the proposed works. 

6.7.1.2 Mitigation measures 

Mitigation measures are as follows:  

 Prior to works commencing at borehole location ARP11, Aboriginal site AHIMS#45-1-2765 will be 
cordoned off and protected with high visibility sediment fencing as shown in Figure 2 of Appendix 3 of 
this REF. 

 Vehicle access is to remain within existing tracks where possible in order to minimise potential impacts on 
surrounding vegetation and reduce erosion. 

 In the event that any vegetation clearing is required to allow large machinery access to a given area, soil 
disturbance should be kept to a minimum.  Subject to ecological constraints it is preferable for vegetation 
to be cut with a chain saw rather than bulldozed and trees and bushes should be cut at their base just 
above ground level where possible. 

 All relevant Centennial Airly Pty Ltd staff and contractors should be made aware of their statutory 
obligations for heritage under the National Parks and Wildlife Act 1974 and the Heritage Act 1977, which 
may be implemented as a heritage induction. 

 If unrecorded Aboriginal object/s are identified in the proposed activity area during works, then all works 
in the immediate area must cease and the area should be cordoned off.  OEH must be notified via 
Enviroline 131 555 so that the site can be adequately assessed and managed. 

 In the unlikely event that skeletal remains are identified, work must cease immediately in the vicinity of the 
remains and the area must be cordoned off. The proponent must contact the local NSW Police who will 
make an initial assessment as to whether the remains are part of a crime scene or possible Aboriginal 
remains.  If the remains are thought to be Aboriginal, OEH must be contacted via Enviroline 131 555.  An 
OEH officer will determine if the remains are Aboriginal or not; and a management plan must be 
developed in consultation with the relevant Aboriginal stakeholders before works recommence. 

 If, during the course of development works, suspected historic cultural heritage material is uncovered, 
work should cease in that area immediately.  The Heritage Branch, Office of Environment & Heritage 
(Enviroline 131 555) should be notified and works only recommence when an approved management 
strategy has been developed. 

6.7.1.3 Potential impact category 

Mitigation measures identified above will be implemented in the event of Aboriginal objects being identified 
during the proposed activity. Therefore, with the implementation of these measures, impacts to Aboriginal 
cultural heritage will be negligible. 

6.7.2 Does the proposed activity affect areas subject to native title claims, indigenous land 
use agreements or joint management? 

There are no applications or determinations of native title covering the proposed activity area. There are also 
no registered Indigenous Land Use Agreements or Joint Management arrangements over the proposed 
activity area. Therefore, there will not be any impacts on such areas from the proposed activity. 
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6.8 Assessment of historic cultural or natural heritage impacts 

6.8.1 What is the impact on places, buildings, landscapes or moveable historic heritage 
items? 

6.8.1.1 Potential impacts 

There are no non-Aboriginal heritage items and places recorded within or in close proximity to the proposed 
activity area. 

6.8.1.2 Mitigation measures 

 If, during the course of development works, suspected non-Aboriginal cultural heritage material is 
uncovered, work will cease in that area immediately. The NSW Heritage Branch (Enviroline 131 555) will 
be notified and works only recommence when an approved management strategy has been developed. 

6.8.1.3 Potential impact category 

Impacts to non-Aboriginal heritage are unlikely. In the event of finding materials of non-Aboriginal heritage 
during the proposed works, the mitigation measures identified above will be implemented. 

6.8.2 Is any vegetation of cultural landscape value likely to be affected (e.g. gardens and 
settings, introduced exotic species, or evidence of broader remnant land uses)? 

6.8.2.1 Potential impacts 

 “The Greater Blue Mountains Area – Additional Values” is identified on the National Heritage List as a place 
of national natural heritage. It includes the Wollemi, Blue Mountains, Yengo, Nattai, Kanangra-Boyd, 
Gardens of Stone and Thirlmere Lakes National Parks and the Jenolan Caves Karst Reserve. The closest 
part of the Greater Blue Mountains Area is the Gardens of Stone National Park at over one kilometre to the 
south of the proposed activity area. The Greater Blue Mountains Area does not include the proposed activity 
area and due to the distance from this area and the scale of the proposed activity is unlikely to significantly 
impact on this place of national natural heritage.  

The Mugii Murum-ban SCA within which the proposed activity area is located contains items of heritage 
value. An Aboriginal due diligence study (including site survey) has been undertaken for the proposed 
activity and mitigation measures identified as contained in Section 6.7.12 of this REF.  

6.8.2.2 Mitigation measures 

No further measures in addition to those identified in this REF. 

6.8.2.3 Potential impact category 

The impact will be negligible. 

6.9 Is the proposed activity likely to impact on matters of national environmental 
significance under the Environmental Protection and Biodiversity 
Conservation Act 1999? 

As discussed in Section 5.5, an EPBC Act protected matters search has been undertaken and the results are 
reported in Section 5 and 6 of Appendix 1. 
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The proposed activity is not expected to have any significant impact on any MNES provided the mitigation 
measures set out in Section 6.3.1.2 and the Flora and Fauna assessment in Appendix 1 are implemented. 

6.10 Assessment of cumulative impacts 

6.10.1 Potential impacts 

There are already existing monitoring bores at Genowlan Mountain. These were the subject of a separate 
REF and have since been approved and constructed. Both the approved and proposed bores are subject to 
mitigation measures to minimise environmental impacts. Both projects will contribute to the collection of 
groundwater data to inform any future mining related development in the area. 

There are other mining related projects within the wider region. There may be community concern associated 
with the general increase in mining related activities in the region. This may be associated with beneficial 
effects relating to employment and adverse effects associated with environmental impacts. This will be 
addressed through ongoing community consultation. 

Currently there are no plans for further installation of groundwater monitoring boreholes or for further 
exploration boreholes on Genowlan Mountain beyond those proposed within this REF. 

6.10.2 Mitigation measures 

 Centennial Airly will implement ongoing community consultation about their activities at Airly Mine and in 
the region. 

6.10.3 Potential impact category 

Cumulative impacts associated with community concern about environmental impacts associated with the 
general increase in mining related activities in the wider area could be low to medium adverse. Cumulative 
impacts associated with community concern about employment impacts associated with the general increase 
in mining related activities in the wider area could be negligible to low beneficial. 
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7.0 Summary of Potential Impacts 

7.1 Introduction 

The potential impacts associated with the proposed activity are summarised in Table 7. 

Table 7 Summary of potential impacts 

Aspect Potential impacts 
Potential impact 
category (with 
mitigation 
measures) 

Soil 
There is potential for soil erosion from wind and from run off water. Given 
the small area of disturbance and the very small gradiant /slope of the 
terrain the impacts are likely to be negligible. 

Negligible 

Soil Fuels and oil will be used during the proposed activity. Any drilling muds 
used will be biodegradable to avoid the risk of soil (and water) 
contamination. Mitigation measures to minimise and manage the risk of 
spills are identified. 

Low adverse 

Soil Soil will be removed during excavations and mitigation measures to 
ensure its re-use for rehabilitation are identified. Negligible 

Soil Impacts associated with soil profile inversion and soil compaction will be 
mitigated. Negligible 

Water Cross contamination of aquifers will be avoided through design and 
mitigation measures. Negligible 

Water Changes to groundwater levels are not expected. Negligible 

Water Risk of seepage of drilling fluids or hydrocarbons will be managed. Negligible to low 
adverse 

Hazardous 
substances 

Risks associated with transport, use and storage of hazardous 
substances will be managed. 

Negligible to low 
adverse 

Waste Odours caused by improper storage or treatment of putrescibles waste 
will be avoided through the mitigation measures. Negligible 

Waste The risks of leaching of pollutants into groundwater, surface water and 
soil will be minimised through the mitigation measures. 

Negligible to low 
adverse 

Waste The risks of pollution or contamination of water or land due to illegal 
dumping of waste and/or a lack of suitable containment of waste will be 
avoided through the mitigation measures. 

Negligible 

Waste Littering of the area due to a lack of suitable containment of waste will be 
avoided through the mitigation measures. Negligible 

Air quality Dust impacts to residential properties will be minimised through the 
mitigation measures. Negligible 

Air quality Dust impacts affecting the environment and those using the immediate 
area will be minimised through the mitigation measures. 

Negligible to low 
adverse 

Air quality Emissions from vehicle and plant exhausts will be very low. Negligible 

Air quality Odour emissions are possible but are likely to be very low Negligible to low 
adverse 

Noise Noise impacts will be managed through the mitigation measures. Low to medium adverse 

Noise Noise impacts to those using the immediate area will be short term and 
managed through the mitigation measures. Low to medium adverse 

Flora and fauna 
The potential loss of approximately 0.225 hectares of native vegetation 
and additional small areas associated with the track upgrades. Mitigation 
measures are identified. 

Low to medium adverse 

Flora and fauna No significant impact upon any listed threatened ecological communities Negligible 
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Aspect Potential impacts 
Potential impact 
category (with 
mitigation 
measures) 

or any listed threatened species. 

Flora and fauna The risk of vehicles and machinery bringing materials onto the sites that 
may cause the distribution of weed species or introduce pathogens will be 
managed through the mitigation measures. 

Negligible 

Community 
services, 
infrastructure 
and sites of 
importance 

Minor increases in traffic along the Glen Davis Road and on the tracks to 
the proposed activity area are unlikely to result in traffic delays or road 
safety issues. 

Negligible 

Community 
services, 
infrastructure 
and sites of 
importance 

Impacts associated with the recreational, heritage and conservation 
values of the Mugii Murum-ban SCA to the community will be short term 
and are addressed in flora and fauna above and heritage below.  

Low adverse 

Community 
services, 
infrastructure 
and sites of 
importance 

Potential short term impacts on recreational users within the Mugii 
Murum-ban SCA from noise, dust, traffic, visual effects and the 
introduction of a hazard.  

Low adverse 

Economic 
issues 

Provision of temporary construction work for around five contractors and 
purchasing of material supplies. 

Negligible to low 
beneficial 

Public safety Potential hazards to recreational users of this part of the Mugii Murum-
ban SCA will be managed through the mitigation measures. Low adverse 

Public safety 
There is a risk of bushfire and mitigation includes site safety protocols, 
incident management and emergency procedures and the provision of a 
water source for fire fighting. 

Low adverse 

Visual or scenic 
landscape 

During construction the works within the Mugii Murum-ban SCA will be 
visible. This may temporarily detract from the scenic qualities of the land.  Low adverse 

Natural 
resources 

The locations for the proposed boreholes have been selected to minimise 
disturbance to land and vegetation and the areas will be rehabilitated. Low adverse 

Natural 
resources Quantities of fuel will not be significant. Negligible 

Natural 
resources 

The proposed activity is not likely to involve the significant use, wastage, 
destruction or depletion of natural resources. Negligible 

Agriculture No reduction in agricultural land as a result of the proposed activity. - 

Agriculture Impacts on agricultural businesses from delays on Glen Davis Road 
caused by very low traffic generation. Negligible 

Agriculture No impact on any water supply services or processing facilities required 
for agricultural enterprises.  - 

Agriculture Risks associated with spills of fuels and oils and potentially contaminating 
water and soil will be mitigated. 

Negligible to low 
adverse 

Aboriginal 
cultural heritage 

No Aboriginal objects, sites or culturally modified trees were identified 
within the borehole compounds. One Aboriginal site exists 20m from 
borehole ARP11 and measures for its protection are identified as 
mitigation. 

Negligible 

Aboriginal 
cultural heritage 

In the event of Aboriginal objects being identified during the proposed 
activity, mitigation measures are identified. Negligible 

Historic cultural 
heritage 

No historical cultural heritage items and places recorded within or in close 
proximity to the borehole areas. - 

Historic cultural 
heritage 

In the event of historic cultural heritage material being identified during the 
proposed activity, mitigation measures are identified. Negligible 
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Aspect Potential impacts 
Potential impact 
category (with 
mitigation 
measures) 

Cultural 
landscape 

Impacts to the Greater Blue Mountains Area are not likely due to the 
distance and scale of the activity. Negligible 

Cumulative 
There are existing monitoring bores at Airly Mine and the proposed 
activity will contribute to the collection of groundwater data to inform any 
future mining related development in the area. 

Negligible 

Cumulative 
Community concern about environmental impacts associated with the 
general increase in mining related activities in the wider area. This will be 
addressed through ongoing community consultation. 

Low to medium adverse 

Cumulative 
Community concern about employment impacts associated with the 
general increase in mining related activities in the wider area. This will be 
addressed through ongoing community consultation. 

Negligible to low 
beneficial 

On balance, with the implementation of the identified mitigation measures within this REF, the proposed 
activity will have a low adverse impact on the environment. These impacts will be confined mainly to the 
construction period and will be temporary (approximately three months) and of a small scale. 

7.2 Clause 228 factors 

Clause 228 of the Environmental Planning and assessment Regulation 2000 outlines a number of factors 
that must be taken into account in assessing an activity under Part 5 of the EP&A Act. Table 8 provides an 
assessment of the clause 228 factors. 

Table 8 Clause 228 Factors 

Factor Impact 

Any environmental impact on a 
community 

There are three residential properties within proximity of the proposed activity 
area. Two are owned by Centennial and one is privately owned. There is 
potential for noise during a temporary period and mitigation measures are 
identified in this REF. Traffic generation is likely to be insignificant.  
There may be combined noise, dust, visual, traffic and hazard impacts to those 
members of the community using this part of the Mugii Murum-ban SCA for 
recreational purposes. Recreational users may prefer to use other parts of the 
Mugii Murum-ban SCA during the temporary construction period. Mitigation 
measures are identified in this REF.  
Impacts associated with the proposed activity will be virtually imperceptible to 
the wider community. 

Any transformation of a locality 

There will be a localised and temporary visual impact within the Mugii Murum-
ban SCA in the immediate vicinity of the boreholes during construction. 
Following construction and geotechnical logging the compounds will be mainly 
rehabilitated whilst leaving the piezometers in place during monitoring. The 
proposed activity area will be completely rehabilitated following 
decommissioning of the monitoring bores. 

Any environmental impact on the 
ecosystems of the locality 

The proposed activity involves the removal of approximately 0.54 hectares of 
native vegetation (borehole impact area and clearing of overgrown tracks). No 
hollow bearing trees will be removed. No impacts are expected to occur to any 
EPBC Act and/or TSC Act listed threatened species.  

Any reduction of the aesthetic, 
recreational, scientific or other 
environmental quality or value of a 
locality 

The proposed activity will reduce the aesthetic values of the land proposed for 
the borehole compounds on a temporary basis during the construction period.  
There will be a temporary impact on those using the Mugii Murum-ban SCA for 
recreational purposes. 

Any effect on a locality, place or 
building having aesthetic, 
anthropological, archaeological, 
architectural, cultural, historical, 

There will be a temporary impact on the Mugii Murum-ban SCA although this 
will be small scale within the context of the Mugii Murum-ban SCA and of a 
temporary nature. 
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Factor Impact 
scientific or social significance or 
other special value for present or 
future generations 

Any impact on the habitat of protected 
fauna (within the meaning of the 
National Parks and Wildlife Act 1974) 

The proposed activity area provides potential habitat for a range of protected 
fauna. A small amount of vegetation will be removed and therefore the impact 
will be minor as there is alternative habitat within the wider area. The proposed 
activity area will be rehabilitated. 

Any endangering of any species of 
animal, plant or other form of life, 
whether living on land, in water or in 
the air 

The proposed activity will not endanger any species of animal, plant or other 
form of life, whether living on land, in water or in the air 

Any long-term effects on the 
environment The proposed activity will have no long term effects on the environment. 

Any degradation of the quality of the 
environment 

There is potential for minor short term degradation due to noise emissions and 
visual impacts or from the accidental release of contaminants during 
construction. 

Any risk to the safety of the 
environment 

There are potential short term risks to the environment associated with incidents 
and spills. There is also a risk of bushfire. Mitigation measures are identified. 

Any reduction in the range of 
beneficial uses of the environment 

There will be potential impacts on the amenity and recreational value of the 
area in the vicinity of the proposed activity. This will be temporary. 

Any pollution of the environment There is a potential short term risk associated with air emissions, incidents and 
spills. Mitigation measures are identified. 

Any environmental problems 
associated with the disposal of waste 

All wastes will be collected, classified and removed from the proposed activity 
area in accordance with relevant legislation and guidelines. 

Any increase demands on resources 
(natural or otherwise) that are, or are 
likely to become, in short supply 

The types of resources required for the proposed activity are not in short supply. 
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8.0 Statement of commitments 

Table 9 below sets out the mitigation measures identified in Section 6 together with other commitments 
made in other parts of the REF including the description of the proposed activity in Section 2, approvals 
identified in Section 5 and conditions relating to A232 and ML1331. 

Table 9 Statement of commitments 

Item Commitment 

Activity type and 
location 

 The proposed activity will be carried out on Genowlan Mountain and at the locations 
identified in the REF and will include: 

» Drilling of seven boreholes (ARP11, ARP12, ARP13, ARP13SP, ARP14, ARP15 
and ARP15SP) for the purposes of obtaining geotechnical information about the 
potential coal resource and groundwater monitoring. 

» Potential upgrading of parts of the existing track leading to boreholes 
ARP13/ARP13SP, ARP14 and ARP15/ARP15SP. 

» Sampling and monitoring. 

» Partial rehabilitation following geotechnical testing and full rehabilitation following 
completion of the groundwater monitoring bores useful life (currently anticipated to 
be approximately 20 years). 

Hours of operation 

 Construction will occur 7.00am to 6.00pm Monday to Friday and Saturday 8.00 am to 1 
pm. 

 During operation of the piezometers, members of staff will travel to the piezometers on 
a monthly basis to take readings and/or inspect the sites. 

Activity duration 

 Drilling of the boreholes and construction of the V-notch weir will take approximately 3 
months. All the proposed boreholes will be constructed and partially rehabilitated within 
two months (weather permitting). 

 The boreholes are currently anticipated to be operational for approximately 25 years.  

Proposed 
commencement 
date 

 Quarter 2 of 2016 

Drilling 
methodology 

 As described in Section 2 of the REF and in accordance with Minimum Construction 
Requirements for Water Bores in Australia (ADAI, 2012). 

Maximum area of 
disturbance 

 Total of 0.54 ha comprising of 0.225 ha for the borehole compounds, 0.31 ha for 
vegetation clearance along the existing overgrown track to ARP13/ARP13SP, ARP14 
and ARP15/ARP15SP. 

 Where ever possible clearing will be minimised. 

Community 
consultation  Community consultation will be ongoing. 

Access  Under the Mining Act 1992, an approval from the NPWS will be obtained by Centennial 
Airly prior to the commencement of activities. 

Other regulatory 
approvals 
required 

 Prior to drilling, a monitoring bore licence application will be lodged with the NSW 
Office of Water under Part 5 of the Water Act 1912. 

 Approval in the form of a Determination Notice under the NP&W Act. 

A232 conditions 
(in relation to 
approvals and 
methodology) 

The relevant conditions of A232 will be complied with including: 
 Surface Disturbance Notice form. 

To comply with condition 23 and 24 of A232 the following additional measures to those 
identified elsewhere in this REF are: 
 All boreholes will be constructed and/or sealed to prevent the collapse of the 

surrounding surface. 
 If any borehole meets natural or noxious gases it will be plugged or sealed to prevent 

their escape.  A gas monitor will be used on site whilst drilling. 
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Item Commitment 
 If any borehole meets an artesian or sub-artesian flow it will be effectively sealed to 

prevent contamination or cross contamination of aquifers and will be permanently 
sealed with cement plugs to prevent surface discharge to groundwater. 

 If any potentially hazardous tools or logging equipment is dropped into the boreholes 
and is unable to be recovered, this will be reported to the Regional Inspector of Mines 
in accordance with condition 23 of A232. 

 Waters flowing from the boreholes will be managed and contained and disposed of in 
accordance with the ANZECC 2000 ‘Australian and New Zealand Guidelines for Fresh 
and Marine Water Quality Guidelines’.  

 An assessment of the risk of gas blowouts will be undertaken prior to the 
commencement of drilling in accordance with condition 24, (a) of A232. 

 All over pressure gas occurrences that occur during drilling will be reported in 
accordance with condition 24 (b) of A232. 

 If directed by the Department, analyses and tests on any coal seams intersected by 
the drill holes that may be economically mineable will be undertaken. 

 Boreholes will be decommissioned once they cease to be used in accordance with 
condition 24 (d) of A232. 

To comply with condition 26 of A232: 
 All boreholes maintained in an open condition will be cased to prevent collapse and 

fitted with a removable cap to ensure safety. 
To comply with condition 38 of A232: 
 Core samples will be collected in accordance with condition 38 of A232. 

To comply with condition 23 of A232: 
 A NOW hydrologist must be notified at least 28 days prior to the commencement of 

drilling operations. 

ML1331 
conditions  Relevant conditions under ML1331 will be complied with. 

Soils  

In addition to measures identified for ‘surface and groundwater’ below: 
 Excess soil generated during site preparation activities will be stockpiled at each 

borehole compound and used as backfill for rehabilitation. 
 No soil will be removed from the proposed activity area unless it is contaminated in 

which case it will be taken to a suitably licensed waste facility. 
 The quantity of chemicals, fuels and oils stored at the proposed activity area will be 

minimised where practicable. 
 Maintenance of vehicles, plant and equipment will occur off site at an appropriately 

licensed facility unless considered appropriate to conduct such maintenance at the 
proposed activity area. Spill kits will be available and sediment fencing will be in place. 

 All chemicals, fuels and oils will be removed at the completion of drilling. 
 Disturbed areas will be rehabilitated in accordance with condition 27 of A232. Partial 

rehabilitation will be undertaken following drilling and once the geotechnical testing has 
been undertaken and full rehabilitation once the groundwater monitoring bores have 
completed their useful life. 

Surface water 

 All required chemicals, fuels and other materials will be stored and managed 
appropriately in bunded areas; 

 All refuelling activities will be undertaken off site where possible; 
 All vehicles and plant will be checked for leaks prior to coming on site; 
 Appropriate spill kits will be available on site at all times with personnel appropriately 

trained in the use of spill kits; 
 All waste and unwanted materials will be removed off site at the completion of works to 

prevent uncontrolled discharges during rainfall events. Waste will be managed and 
disposed in accordance with the requirements of state and local authorities. 

 MSDS and manufacturer’s recommendations will be available on the drill site for all 
drilling fluid products used. These will list instructions for handling, use, potential 
hazards and any disposal requirements for the product or container. 

 Erosion and sediment control measures will be installed as necessary prior to the 
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Item Commitment 
commencement of any earthworks, including construction of new access tracks and 
drill sites. Measures will be consistent with the principles set out in Erosion and 
Sediment Controls - A Field Guide for Erosion and Sediment Control Maintenance 
Practices on Unsealed Roads (OEH / NSW NPWS April 2010). 

 Sediment and erosion control measures will be routinely inspected and maintained 
appropriately; 

 Steep gradients will be avoided for access tracks and drill sites where possible in the 
vicinity of surface water sources; 

 Sediment fences will be installed to prevent soil erosion and sediment laden runoff 
from areas where earthworks have been undertaken.  Sediment fences will be 
removed by Centennial Airly once disturbed areas are restored as close as practical to 
pre-drilling conditions; 

 The areas to be disturbed will be minimised and exposed areas covered to provide a 
stable surface where possible; 

 Clean catchment runoff will be diverted around the disturbed areas by the use of 
diversion drains, sand bags, sediment fences and other control measures to direct 
water into natural bushland areas; 

 Drilling and construction operations will be limited to dry weather conditions as far as 
practical; 

 Vehicle and machinery movement will be confined to clearly defined access routes, 
tracks and work areas. 

 At the completion of construction, all disturbed areas will be restored as close as 
practical to its pre-drilling conditions, including pre-drilling drainage patterns. 

 All waste and unwanted materials, including drill cuttings, drilling water and mud, 
purged groundwater and other materials, will be contained on site in appropriately 
sized above-ground storage containers. 

 Storage containers and pipelines will be routinely inspected and maintained 
appropriately. Storage containers will be covered overnight in case of rainfall. 

 Drilling and construction operations will be limited to dry weather conditions as far as 
practical. 

 All waste and unwanted materials will be removed off site at the completion of works to 
prevent uncontrolled discharges during rainfall events. Waste will be managed and 
disposed in accordance with the requirements of state and local authorities. 

 Steep gradients will be avoided for clean water runoff diversions where possible. 
 Drilling and construction operations will be limited to dry weather conditions as far as 

practical. 
 The areas to be disturbed will be minimised and exposed areas covered to provide a 

stable surface where possible. 
 At the completion of construction, all disturbed areas will be restored as close as 

practical to its pre-drilling conditions, including pre-drilling drainage patterns. 
 Avoid oversupply of water for drilling activities and maximise the use of recirculated 

drilling water. 
 Maintain a maximum extraction rate of 0.05ML/day, which represents half the dry 

weather flow recorded in November 2014. 

Groundwater 

 Drilling and bore construction will be undertaken in accordance with the Minimum 
Construction Requirements for Water Bores in Australia (ADIA, 2012). 

 Only non-toxic, biodegradable drilling mud or fluid additives will be used. 
 All bores will be positioned so that the headworks can be protected from frequent 

flooding and surface water drainage. 
 The bores will be sealed appropriately to ground surface to prevent the ingress of 

surface water into the bore. 
 Drilling and bore construction will be undertaken in accordance with the Minimum 

Construction Requirements for Water Bores in Australia (ADIA, 2012). 
  Bores will be constructed by a NSW licensed water bore driller. 
 All bores will be appropriately sealed to protect groundwater sources against 

contamination. In bores that intercept multiple groundwater sources, there will also be 
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Item Commitment 
a seal (bentonite and/or cement) between the aquifers and permeable zones to 
prevent intermixing, flow and contamination. 

 The driller will verify that the drilling rods are clean prior to use. 
 Solid casing will be installed into the borehole, or the hole will be grouted, as soon as 

possible after drilling to minimise groundwater inflows into the hole. 
 

Hazardous 
substances 

 Chemicals and potentially hazardous substances will be used and stored according to 
regulatory requirements including the Work Health and Safety Act 2011. 

  Any dangerous goods will be transported according to regulatory requirements under 
the Dangerous Goods (Road and Rail Transport) Act 2008. 

Waste 

 Drilling mud will be removed from the borehole compounds, at the completion of 
drilling.  

 Drill cuttings will be tested for their suitability for reuse on site for rehabilitation. Testing 
will be in accordance with Australian Standard 1141 Methods of Sampling and Testing 
Aggregates. Drill cuttings that qualify as excavated natural material will be reused on 
site for rehabilitation. Those that exceed the limits set by the excavated material 
exemption will be transported and disposed of as for the drilling muds specified above. 

 The management of waste, including its transport will comply with the POEO Act and 
POEO (Waste) Regulation. 

 Appropriate waste receptacles will be provided at the borehole compounds and track 
upgrading areas for the disposal of domestic wastes. 

 Waste materials will be separated, classified and managed in accordance with the 
Waste Classification Guidelines Part 1: Classifying Waste (DECCW 2009). 

 All wastes will be removed from the borehole compounds and the track upgrading 
areas at the completion of drilling for disposal at an appropriately licensed waste 
management facility. 

 All staff and contractors will be made aware of waste management procedures. 
 Chemical, fuel and oil containers will be managed according to the MSDS or 

manufacturers’ directions to avoid potential impacts to the environment or human 
health.  

Air quality 

 Dust generated during site preparation, drilling and rehabilitation will be suppressed by 
spraying water at each borehole compound if required. 

 Land disturbance areas will be minimised. 
 Vehicles, plant and machinery will be regularly maintained to ensure they are in good 

working condition and will be turned off when not in use. 
 In the event that any drill hole meets natural or noxious gases it will be plugged or 

sealed to prevent their escape. 

Noise 

 The three residential properties will be notified of the works at least two weeks prior to 
the commencement of works.  Information such as the type of activities likely to occur 
and the timing of such activities will be provided to potentially affected residences as 
well as contact details of a Centennial Airly and/or drilling contractor representative. 

 All feasible and reasonable work practices will be applied where practicable to 
minimise noise levels.  These will include construction of temporary noise barrier near 
ARP11 (if practical), orientation of the drill-rig in such a way that the “high-noise” side 
is directed away from the noise sensitive receivers and education of operators with 
regard to potential noise issues and encourage the implementation of quiet work 
practises. 

 In the event of a noise complaint, the effectiveness of noise mitigation measures will 
be assessed and additional feasible and reasonable measures will be implemented 
where necessary. 

 Signage will be installed at the works areas during the construction of the boreholes 
including contact details for complaints. 
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Item Commitment 

Flora and fauna 

 The drilling vehicle and other vehicles will avoid damaging or removing native 
vegetation wherever possible by carefully driving around all trees and shrubs to 
minimise any impacts on native vegetation. 

 Vegetation removal will be avoided where possible. Where vegetation removal is 
unavoidable, it will be kept to a minimum and the avoidance of the following will be 
prioritised: 
» Hollow bearing trees; and 
» Mature trees. 

 All removed vegetation will remain within close proximity to the drill sites, with mature 
trees gently placed in surrounding areas to allow for the survival and dispersal of any 
displaced fauna currently utilising these trees. 

 Water management strategies will be implemented to prevent the movement of 
sediments or contaminated waters / liquids into surrounding habitats, including 
potential down-slope waterways or drainage lines. 

 Topsoil management will be implemented at each of the borehole compounds to 
ensure that current seed banks in top soil be returned to the sites for rehabilitation. 

 Appropriate measures such as vehicle and machinery cleaning protocols will be 
employed to ensure that vehicles and machinery working within the proposed activity 
area do not bring materials (soils, weeds or pathogens etc.) onto the sites that may 
cause the distribution of weed species or introduce pathogens such as Phytopthera 
cinnamomi.  

Community 
services and 
infrastructure 

 Public inconvenience will be minimised during the proposed activities, such as by 
keeping the existing tracks as clear and accessible as possible and the provision of 
signage.  

 In the event of normal public use of any road or track being affected, prior written 
approval from DTIRIS will be obtained. 

 The use of tracks during wet weather will be reduced to prevent damage. 
 Activities will not interfere with or impair the stability or efficiency of any transmission 

line, communication line, pipeline or any other public utility.  

Safety and 
bushfire risk 

In addition to measures addressing the storage and use of potentially flammable 
substances, their removal following drilling and locations for refuelling vehicles and 
equipment identified in ‘soils’ above: 
 Vehicles will travel at low speeds. 
 Site safety protocols, incident management and emergency procedures, including 

those to manage bushfire risk, will be implemented during site preparation, 
construction, operation and rehabilitation. 

 During site preparation, construction and rehabilitation, a water source will be made 
available at each works area for fire fighting. 

 Availability of existing roads and land for use for fire fighting will not be affected. 
 Hazard control measures will be implemented in compliance with the Mine Health and 

Safety Act 2004 and Mine Health and Safety Regulation 2007. 

Visual  The proposed activity area will be kept in a clean and tidy condition during site 
preparation, drilling activities and the operation of the monitoring bores. 

Natural resources 
In addition to measures identified for ‘flora and fauna’, ‘Aboriginal cultural heritage’, 
`historical cultural heritage’, ‘soils’ and ‘surface and groundwater’: 

 Fuel will be used as efficiently as possible. 

Aboriginal cultural 
heritage 

 Prior to works commencing at borehole location ARP11, Aboriginal site AHIMS#45-1-
2765 should be cordoned off and protected with high visibility sediment fencing as 
shown in Figure 2 of Appendix 3 of this REF.  

 All relevant Centennial Airly staff and contractors will be made aware of their statutory 
obligations for heritage under NSW NP&W Act (1974) and the NSW Heritage Act 
(1977), which may be implemented as a heritage induction. 

 The Aboriginal archaeological due diligence report for the proposed activity will be kept 
by Centennial Airly so that it can be presented, if needed, as a defence from 
prosecution. 
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Item Commitment 
 If Aboriginal object/s are identified in the proposed activity area during works, then all 

works in the immediate area will cease and the area cordoned off. OEH will be notified 
by ringing the Enviroline 131 555 so that the site can be adequately assessed and 
managed. 

 In the event that skeletal remains are uncovered, work will cease immediately in that 
area and the area cordoned off. Centennial Airly will contact the NSW Police with no 
further action taken until written advice is provided by the Police. If determined to be 
Aboriginal, OEH will be notified by ringing the Enviroline 131 555 and a management 
plan prior to works re-commencing will be developed in consultation with the relevant 
Aboriginal stakeholders. 

Non-Aboriginal 
cultural heritage 

 If, during the course of development works, suspected non-Aboriginal cultural heritage 
material is uncovered, work will cease in that area immediately. The NSW Heritage 
Branch (Enviroline 131 555) will be notified and works only recommence when an 
approved management strategy has been developed. 

Cumulative  Centennial will implement ongoing community consultation about their activities at Airly 
Mine and in the region. 
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9.0 Conclusion 

This REF has been prepared to assess the potential impacts of the installation of seven boreholes to identify 
the potential coal resources and undertake groundwater monitoring within A232.  The REF also assesses the 
potential impact of the installation of a V-notch weir and the upgrading of existing tracks and re-opening of 
small sections of disused access tracks leading to the proposed boreholes and V-notch weir. 

A Flora and Fauna Assessment, Water Impact Assessment and an Aboriginal Due Diligence Assessment 
have been prepared to inform this REF and included the consideration of 5 metre wide potential area of 
impact along all existing tracks and all disused access tracks. 

The locations for the proposed borehole compounds were selected to minimise vegetation clearance and 
ground disturbance and are situated beside existing tracks.  Clearing along all existing tracks and all disused 
access tracks that will be utilised by the activity will be kept to a minimum. 

The proposed activity area is within the Mugii Murum-ban State Conservation Area. Impacts are mainly 
associated with the construction period (borehole compound clearing and track upgrading), following which 
the proposed activity area will be predominately rehabilitated (the heads of the piezometers will remain). 
Following the useful life of the groundwater monitoring, anticipated to be around 20 years, the boreholes will 
be decommissioned and completely rehabilitated. 

Impacts range from low beneficial to negligible to medium adverse. The assessment concludes that, on 
balance, the proposed activities impacts categorised in accordance with ESG2 as low adverse provided the 
mitigation measures identified in this REF are implemented. These potential impacts are predominantly 
associated with the construction stage that will last for a short duration, approximately three months (weather 
permitting) and the proposed activity is of a minor scale. The proposed activity is not likely to significantly 
affect the environment or any threatened species, populations or ecological communities, their habitat or 
critical habitat. The proposed activity does not require preparation of an EIS or SIS. 

This REF has been prepared under Part 5 of the EP&A Act and to assist DTIRIS in their consideration of the 
conditions of A232, to accompany a surface disturbance notice and as supporting documentation to be 
granted approval required under the NP&W Act as the proposed sites are within Mugii Murum-ban SCA.  
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10.0 Abbreviations 

Abbreviation Meaning 
A232 Authorisation Area 232 

AHIMS Aboriginal Heritage Information Management Systems 

AHIP Aboriginal Heritage Impact Permit 

AIS Agricultural Impact Statement 

BoM Bureau of Meteorology 

CIC Critical industry cluster 

DTIRIS NSW Department of Trade and Investment, Regional Infrastructure and Services 

EEC Ecologically Endangered Communities 

EIS Environmental Impact Statement 

EP&A Act Environmental Planning and Assessment Act 1979 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

EMP Environmental Management Plan 

IBC Intermediate bulk container 

ICNG Interim Construction Noise Guidelines (DECC 2009) 

LEP Local Environmental Plan 

LGA Local government area 

KTP Key threatening processes 

ML Mining lease 

OEH NSW Office of Environment and Heritage 

MNES Matters of National Environmental Significance 

MSDS Materials Safety Data Sheets 

NP&W Act National Parks & Wildlife Act 1974 

NOW NSW Office of Water 

NPWS NSW National Parks and Wildlife Services 

REF Review of Environmental Factors 

SAL Strategic agricultural land 

SCA State Conservation Area 

SEPP State Environmental Planning Policy 

SEWPAC Department of Sustainability, Environment, Water, Population and Communities 

SHR State Heritage Register 

SIS Species Impact Statement 

SSD State Significant Development 

TSC Act Threatened Species Conservation Act 1995 

VWP Vibrating wire piezometer 

WMA Water Management Act 2000 
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Glossary 
Aquifer A groundwater bearing formation sufficiently permeable to 

transmit and yield groundwater. 

Australian height datum A common national surface level datum approximately 
corresponding to mean sea level. 

Bord and pillar Method of underground coal mining where the coal seam is 
divided into a regular block array (pillars) by driving roadways. In 
some cases, the pillars are partly or completely removed in a 
concurrent or later operation. 

Bore Constructed connection between the surface and a groundwater 
source that enables groundwater to be transferred to the surface 
either naturally or through artificial means. 

Catchment The land area draining through the main stream, as well as 
tributary streams, to a particular site. 

Cumulative rainfall 
departure 

Monthly accumulation of the difference between the observed 
monthly rainfall and long-term average monthly rainfall. 

Drawdown A reduction in piezometric or hydraulic head within an aquifer. 

Fracture Cracks within the strata that develop naturally or as a result of 
underground works. 

Groundwater Subsurface water that occurs in soils and geological formations. 

Hydrogeology The area of geology that deals with the distribution and 
movement of groundwater in soils and rocks. 

Hydrograph A graph which shows how a water level (either surface or 
underground) at any particular location changes with time. 

Infiltration The downward movement of water into soil and rock. It is largely 
governed by the structural condition of the soil, the nature of the 
soil surface (including presence of vegetation) and the 
antecedent moisture content of the soil. 

Interburden The strata between coal seams. 

Outcrop Where the bedrock is exposed at the ground surface. 

Overburden The strata between the coal seam being extracted and the 
surface. 

Permian Age The youngest geological period of the Palaeozoic era, covering 
a span between approximately 290 and 250 million years ago. 

Quaternary The most recent geological period spanning from approximately 
2.5 million years ago to present. 

Roadway Underground tunnel constructed to enable access to working 
face. 
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Run of mine Raw coal production (unprocessed). 

Runoff The amount of rainfall which actually ends up as streamflow, 
also known as rainfall excess. 

Strata Layers of rock above, below and including the coal seam. 

Structure The combination or spatial arrangement of primary soil particles 
(clay, silt, sand, gravel) into aggregates such as peds or clods, 
and their stability to deformation. 

Subsidence The vertical difference between the pre-mining surface level and 
the post-mining surface level at a point. 

Surface water Water that is derived from precipitation or pumped from 
underground and may be stored in dams, rivers, creeks and 
drainage lines. 

Triassic The geological period that spans between approximately 250 
and 200 million years ago. 

Water hardness A measure of the concentration of multivalent metallic cations in 
water, primarily calcium and magnesium, and derived largely 
from contact with the soil and rock formations. 
ANZECC/ARMCANZ (2000) defines soft water as hardness 
concentration 0–59 mg/L as CaCO3, moderate hardness as  
60–119 mg/L as CaCO3, hard water as 120–179 mg/L as 
CaCO3, and very hard water as 180–240 mg/L as CaCO3. 
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Abbreviations 
bgl Below ground level 

BOM Bureau of Meteorology 

Centennial Airly Centennial Airly Pty Limited 

Centennial Centennial Coal Company Limited 

CRD Cumulative rainfall departure 

EP&A Act Environmental Planning and Assessment Act 1979 

GDE Groundwater dependent ecosystem 

GHD GHD Pty Ltd 

km Kilometre 

L Litre 

L/s Litre per second 

m Metre

mg/L Milligram per litre 

ML Megalitre 

ML/year Megalitre per year 

mm Millimetre 

MSDS Material safety data sheet 

NOW NSW Office of Water 

REF Review of Environmental Factors 

VWP Vibrating wire piezometer 

WIA Water impact assessment 

WM Act Water Management Act 2000 

WSP Water Sharing Plan 
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1. Introduction 
1.1 Background

GHD Pty Ltd (GHD) was commissioned by Centennial Airly Pty Limited (Centennial Airly), a 
wholly owned subsidiary of Centennial Coal Company Limited (Centennial), to prepare a water 
impact assessment (WIA) for the proposed 2016 exploration drilling program. This assessment 
forms part of a Review of Environmental Factors (REF) to be assessed under Part 5 of the 
Environmental Planning and Assessment Act 1979 (EP&A Act). 

Airly Mine is an underground coal mine located near the village of Capertee, approximately 
40 km north-west of Lithgow in the Western Coalfield, as shown in Figure 1-1. Centennial 
acquired Airly Mine in 1997 and coal production commenced in 2009. The mine is located on 
Mining Lease ML1331 and Authorisation Area A232. Currently Airly Mine operates under 
Development Consent DA162/91, which allows for the extraction of coal and transportation of 
product by rail to Port Kembla for the export market. 

Centennial Airly proposes to drill seven boreholes and construct a V-notch weir within 
Authorisation Area A232, as shown in Figure 1-2. Groundwater monitoring is the primary 
purpose of the drilling program, with geological information obtained as a secondary dataset for 
input into the geological model of the mine. The V-notch weir will be installed to provide for 
continuous surface water flow monitoring. 

1.2 Study area 

The Study Area for the water impact assessment encompasses Authorisation Area A232, which 
includes the locations of the seven proposed boreholes, as shown in Figure 1-2. 

1.3 Report objectives 

The WIA has been prepared to: 

 Describe the existing surface water and groundwater environment of the Study Area, 
including the identification of sensitive receptors. 

 Describe the proposed drilling works, including site preparation, water supply, borehole 
construction details and waste disposal. 

 Describe the proposed construction of the V-notch weir. 

 Identify any licensing requirements for the proposed drilling program. 

 Assess the potential impacts of the proposed drilling program on surface water and 
groundwater sources. 

 Develop mitigation measures to avoid any potentially adverse impacts identified. 

1.4 Regulatory context 

1.4.1 Water Act 1912 

The Water Act 1912 is administered by the NSW Office of Water (NOW) and regulates access, 
trading and allocation of licences associated with both surface and groundwater sources where 
Water Sharing Plans (WSPs) under the more recent Water Management Act 2000 (WM Act) 
have not been put in place. The elements to which the Water Act 1912 applies include 
extraction of water from a river, extraction of water from groundwater sources, aquifer 
interference (less than 3 ML/year) and diversion works of surface water runoff for capture (of a  
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capacity less than basic landholder rights). The installation of groundwater monitoring bores at 
Airly Mine will be licensed under Part 5 of the Water Act 1912.

1.4.2 Water Management Act 2000 

The WM Act, administered by NOW, is progressively being implemented throughout NSW to 
manage water resources in the state, superseding the Water Act 1912. The aim of the WM Act 
is to ensure that water resources are conserved and properly managed for sustainable use 
benefiting both present and future generations. It is also intended to provide a formal means for 
the protection and enhancement of the environmental qualities of waterways and their in-stream 
uses as well as to provide for protection of catchment conditions. Fresh water sources 
throughout NSW are managed via WSPs under the WM Act. Key rules within WSPs specify 
when licence holders can access water and how water can be traded. 

Water sharing plans 

The Greater Metropolitan Region Unregulated River Water Sources Water Sharing Plan, which 
became operational in July 2011, regulates the interception and extraction of surface water 
within the Study Area. The Study Area is located within the Capertee River Management Zone 
of the Hawkesbury and Lower Nepean Rivers Water Source of this WSP. 

The Greater Metropolitan Region Groundwater Sources Water Sharing Plan, which commenced 
in July 2011, regulates the interception and extraction of groundwater within the Study Area. 
The Study Area is located within the Sydney Basin North Groundwater Source of this WSP. 

Controlled activity approvals 

Section 91 of the WM Act details the requirements for controlled activity approval to carry out 
work on waterfront land, which includes the bed of any river, lake or estuary and any land within 
40 m of its high water mark. Clause 39 of the Water Management (General) Regulation 2011 
exempt activities carried out in accordance with any lease or licence under the Mining Act 1992.
Thus, controlled activity approvals will not be required for the drilling and construction of the 
proposed boreholes. However, it remains an offence to harm waterfront land when carrying out 
an exempt controlled activity. 

1.4.3 Aquifer Interference Policy 

The NSW Aquifer Interference Policy (NOW, 2012) was finalised in September 2012 and 
clarifies the water licencing and approval requirements for aquifer interference activities in NSW. 
Many aspects of this Policy will be given legal effect through an Aquifer Interference Regulation.  

Stage 1 of the Aquifer Interference Regulation commenced on 30 June 2011 and specifies the 
requirement to hold a WAL if more than 3 ML per year of water is taken during coal exploration. 
Clause 18 of the Water Management (General) Regulation 2011 exempt certain activities from 
the requirement of a WAL, including the taking of water for prospecting or fossicking activities 
approved under the Mining Act 1992 up to a maximum of 3 ML per water year. 
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2. Existing environment 
2.1 Topography

The Study Area is characterised by steep and rugged topography, with areas of cliffs and rock 
outcrops, as well as lower lying, undulating areas. The topography is dominated by Mount Airly 
to the west and Genowlan Mountain to the east. The two mountains form a mesa complex, 
separated by a low saddle known as Airly Gap. Site elevation varies from over 1,000 m on 
Mount Airly to less than 400 m in the south-eastern section of the Study Area. 

2.2 Land use 

Land use surrounding the Study Area includes rural residential, grazing land, coal mining, 
recreation activities, commercial forestry and nature conservation. The majority of the Study 
Area consists of rugged unpopulated bushland including the Mugii Murum-ban State 
Conservation Area. An operational limestone mine, Excelsior Limestone Mine, is located 5 km 
north-west of the surface facilities area at Airly Mine. Historically, oil shale mining was an 
important land use in the region, with mining for diamonds and gold also occurring in the past. 

The western regions of the Study Area consist of cleared agricultural land used primarily for 
grazing of stock as well as the Airly Mine surface facilities area. Those portions of the Study 
Area not within the Mugii-Murum-ban State Conservation Area is land owned by Centennial 
Airly. Glen Davis Road, the Airly Mine Access Road and Torbane Road pass through the south-
western corner of the Study Area. 

The Gardens of Stone National Park and Wollemi National Park are both within the vicinity of 
Airly Mine, as shown in Figure 1-1. Both these protected areas, along with the Blue Mountains, 
Yengo, Nattai, Kanangra-Boyd and Thirlmere Lakes National Parks and the Jenolan Karst 
Conservation Reserve, make up the Greater Blue Mountains World Heritage Area.  

2.3 Climate

2.3.1 Rainfall

Daily rainfall data was obtained as SILO patched point data from the Queensland Climate 
Change Centre of Excellence. SILO patched point data is based on historical data from a 
particular Bureau of Meteorology (BOM) station with missing data ‘patched in’ by interpolating 
with data from nearby stations. For this assessment, SILO data was obtained for the BOM Ilford 
(Warrangunyah) Station (station number 62031), which is located approximately 29 km north-
west of Airly Mine. This station was chosen based on the length and quality of the data record 
and proximity to the site. 

The period of rainfall data used for this assessment extended from January 1901 to December 
2013 and is summarised as annual totals in Figure 2-1. The statistics for the rainfall data set 
are:

 Minimum annual rainfall – 277 mm in 1982 

 Average annual rainfall – 673 mm 

 Median annual rainfall – 659 mm 

 Maximum annual rainfall – 1,513 mm in 1950 

The average monthly rainfall was observed to vary from a low of approximately 44 mm in May to 
a high of approximately 67 mm in January. 
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Figure 2-1 Annual rainfall for Ilford (Warrangunyah) Station 

The SILO patched point data for the Ilford (Warrangunyah) Station was also used to generate a 
cumulative rainfall departure (CRD) curve over the period from 1901 to 2013, presented in  
Figure 2-2. CRD is the monthly accumulation of the difference between the observed monthly 
rainfall and long-term average monthly rainfall. Any increase in the CRD reflects above average 
rainfall while a decrease in the CRD reflects below average rainfall. The CRD curve only 
deviates from zero due to atypical (above and below average) rainfall. 

Figure 2-2 Cumulative rainfall departure curve for Ilford (Warrangunyah) 
Station 

Figure 2-2 indicates that the region generally experienced below average rainfall during the 
period extending from 1901 to 1946. Since this time, the CRD curve generally shows an 
increasing trend, indicating above average rainfall. 
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2.3.2 Evaporation 

Information provided at the closest BOM station which records evaporation, Bathurst 
Agricultural Station (station number 63005), was reviewed and average monthly evaporation 
rates were determined, as presented in Figure 2-3. 

Figure 2-3 Average daily evaporation from Bathurst Agricultural Station 

The average annual evaporation total was approximately 1,341 mm, compared to the annual 
average rainfall of 673 mm. This gives an annual deficit (difference between annual rainfall and 
annual evaporation) of approximately 668 mm on average. 

2.4 Surface water sources 

The Study Area lies within the Capertee River catchment, which is part of the Greater 
Hawkesbury/Nepean catchment. The Capertee River flows in a south-east direction to its 
confluence with the Wolgan River to form the Colo River, which ultimately contributes to the 
Hawkesbury River and Broken Bay. 

The Study Area includes the following four major creek systems, as shown in Figure 2-4: 

 Airly Creek system 

 Emu Swamp Creek system 

 Gap Creek and Genowlan Creek system 

 Torbane Creek and Oaky Creek system 

As shown in Figure 2-4, the Airly Creek system drains the southern part of the Study Area and 
joins the Capertee River approximately 17 km north-east of the surface facilities area at Airly 
Mine. 

Surface runoff from a small area in the north-east of the Study Area drains to Emu Swamp 
Creek, which flows in a north-east direction and joins the Capertee River approximately 10 km 
downstream. 
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Surface runoff from the northern section of the Study Area drains into Gap Creek and Genowlan 
Creek. The two creeks, which are groundwater fed in parts, drain northward for approximately 
2 km before converging into the greater Genowlan Creek. The surface water features locally 
referred to as ‘The Grotto’ and the ‘Oasis’ are located on the upper reaches of Genowlan Creek 
as shown in Figure 2-4. Genowlan Creek continues to drain in a north easterly direction until its 
confluence with the Capertee River approximately 8 km downstream. All proposed drilling 
activities will occur within the Genowlan Creek catchment. 

The Torbane-Oaky Creek sub-catchment drains the north-west region of the Study Area. 
Torbane Creek rises in the north-west of the Study Area and flows in a north-west direction and 
joins Oaky Creek approximately 2 km downstream of the Study Area boundary. A small north-
west portion of the Study Area drains directly to an unnamed tributary of the Capertee River. 

Airly Creek enters the Gardens of Stone National Park immediately south of the Study Area 
before joining the Capertee River. All other watercourses within the Study Area also drain into 
the Capertee River, which enters the Wollemi National Park downstream of Airly Mine 
approximately 35 km east of the Study Area. 

All of the creeks within the Study Area are ephemeral as shown in Figure 2-4. Generally, these 
watercourses flow for relatively brief periods following significant rainfall events. Flows within 
Airly Creek, Oaky Creek, Coco Creek and Genowlan Creek become perennial outside the Study 
Area as shown in Figure 2-4. 

2.5 Geology

The Study Area is located within the southern part of the Western Coalfield of NSW, on the 
western edge of the Sydney Basin. The area is underlain by Triassic sandstone of the 
Narrabeen Group, which is underlain by the Illawarra Coal Measures. The outcrop geology in 
the vicinity of the Study Area is shown in Figure 2-5. 

Sandstone of the Triassic Narrabeen Group outcrops throughout the plateau and cliffs of Mount 
Airly and Genowlan Mountain, with small areas of Tertiary basalt outcrop at the higher 
elevations as shown in Figure 2-5. The Triassic strata are up to 200 m thick. 

The Permian Illawarra Coal Measures outcrop around the Triassic formations at lower 
elevations, including the zone between Mount Airly and Genowlan Mountain. The Lithgow 
Seam, within the lower Illawarra Coal Measures, is the target coal seam at Airly Mine. The seam 
outcrops completely within the vicinity of Study Area and is therefore disconnected to the areas 
of occurrence of this seam located several kilometres to the south and north-west.  

The depth of cover above the Lithgow Seam ranges from less than 20 m in areas of outcrop and 
in the Gap Creek area, up to approximately 310 m. The seam dips gradually to the east at about 
1 degree. The average thickness of the Permian overburden is 105 m (Golder Associates, 
2013).

Interbedded siltstone and sandstone of the older Shoalhaven Group outcrop across the Airly 
Mine surface facilities area and beyond the Study Area. Older Devonian rocks also outcrop 
beyond the Study Area in areas of lower elevation. 

Based on high resolution aeromagnetic and radiometric data (SKR, 2012), the basement (or 
pre-Permian) and shallow geology is characterised by a number of north-west, north-east and 
north-south trending fault and joint features. SKR (2012) also reports that igneous intrusions are 
not pervasive in the area. 
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2.6 Groundwater sources 

The local groundwater sources within the Study Area are generally low yielding and 
predominantly within the Quaternary alluvium, weathered and/or fractured sandstone and coal 
seams that occur within Mount Airly and Genowlan Mountain. They are classified as ‘less 
productive’ in accordance with the criteria specified in the NSW Aquifer Interference Policy (i.e. 
the yield is typically less than 5 L/s and/or the total dissolved solids concentration is typically 
greater than 1,500 mg/L). 

The regional groundwater sources occur within the Shoalhaven Group below the target coal 
seam, as well as within the underlying Devonian rocks.  

A schematic representation of local and regional groundwater flow is shown in Figure 2-6. 

2.6.1 Local groundwater sources 

Alluvium 

The alluvium throughout the Study Area forms an unconfined shallow aquifer with groundwater 
ranging in depth from less than 1 m to over 5 m below ground level (bgl) and aquifer thickness 
generally less than 12 m. 

The alluvium associated with Gap Creek and Genowlan Creek is generally a silty sand material 
and recharged from rainfall as well as inter-aquifer flow from adjacent (primarily Permian) strata 
in some areas. Alluvial groundwater discharges to the connected streams. 

Some areas of Gap Creek and Genowlan Creek are fed relatively consistently by rainfall-based 
flows only, which emerge from the Quaternary colluvium and alluvium. Although the source for 
this recharge is rainfall-based, anecdotal evidence infers that these rainfall-based flows are held 
in the Quaternary strata and released slowly into the reaches of Genowlan Creek above the 
‘Grotto’ and the ‘Oasis’ areas, as well as in certain reaches of Gap Creek. The water within the 
Quaternary strata in these areas is disconnected from other local and regional groundwater 
sources. Flows in the Grotto and Gap Creek vary with rainfall seasonality, whereas anecdotally 
the flows through the Oasis are persistent and vary from approximately 2.2 L/s in average 
conditions to 1 L/s during drought. 

Groundwater Dependent Ecosystems (GDEs) are likely to occur within the shallow alluvial 
aquifer zones where groundwater levels are shallow and exist as moist sheltered gully forests. 
They are unlikely to be entirely groundwater dependent and are termed ‘facultative’ ecosystems. 
The GDEs that may exist within the Study Area are not listed as high priority GDEs in the WSP. 

Porous and fractured rock 

The local porous and fractured rock groundwater sources include the Narrabeen Sandstone and 
coal seams of the Illawarra Coal Measures. These sources are recharged by rainfall via 
fractures within overlaying strata and seep out of the side of the mountains or directly into 
watercourses. With the majority of discharge from these sources being to seepage areas, there 
is minimal inter-aquifer flow to underlying regional groundwater sources. 

Piezometric pressure within the local porous and fractured rock groundwater sources is 
generally low, reflecting the extensive groundwater seepage/drainage area across the slopes of 
Mount Airly and Genowlan Mountain. Piezometric contours generally follow the dip of the strata 
to the east – northeast.  

There is a downward vertical hydraulic gradient across the strata from the Narrabeen 
Sandstone to the Illawarra Coal Measures.  
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2.6.2 Regional groundwater sources 

The upper regional groundwater source occurs within siltstone and sandstone of the 
Shoalhaven Group. According to the Western Coalfield (Southern Part) Regional Geology 
1:100,000 map (NSW Department of Mineral Resources, Edition 1 1992), this rock formation 
was deposited in a marine environment and therefore the groundwater is highly brackish to 
saline. The recharge area is predominantly to the west of the Study Area where the Shoalhaven 
Group outcrops as shown in Figure 2-5. Groundwater flow is generally to the east. 

The lower regional groundwater source occurs within Devonian metamorphic strata containing 
shale, sandstone and limestone. The groundwater is slightly brackish and therefore has a lower 
salt content than the Shoalhaven Group and it is less sulfate dominant. Recharge areas occur 
to the north, south and east of the Study Area and groundwater flow is generally to the east. 

Registered bores 

There are no registered bores recorded in the NSW Groundwater Bore Database that are 
located within the Study Area. The majority of registered domestic and stock bores in the vicinity 
of the Study Area are located to the east of the Study Area and extract groundwater from the 
lower regional groundwater source (sandstone and conglomerate formations). Bore yields are 
generally less than 2.5 L/s and the majority of these bores are utilised under basic landholder 
rights. 

2.7 Sensitive receptors 

2.7.1 Surface water 

The water impact assessment focuses on potential impacts of the proposed exploration drilling 
program on the following sensitive surface water sources: 

 Airly Creek 

 Emu Swamp Creek 

 Gap Creek and Genowlan Creek, including ‘The Grotto’ and the ‘Oasis’ 

 Torbane Creek and Oaky Creek 

These surface water sources may be impacted by changes in water quantity and/or quality 

2.7.2 Groundwater 

The water impact assessment focuses on potential impacts of the proposed exploration drilling 
program on the following sensitive groundwater sources: 

 Alluvium and Quaternary strata – provides baseflow to Gap Creek and Genowlan Creek 
(including the Grotto and Oasis areas), supports potential GDEs, and is a groundwater 
source to a small number of users along Genowlan Creek downstream of the Study Area. 

 Narrabeen Sandstone – local groundwater source within the Study Area that provides a 
potential habitat to GDEs and feeds seepage areas/springs. 

 Illawarra Coal Measures – local groundwater sources within the Study Area that provide 
baseflow to Gap Creek and Genowlan Creek and feed seepage areas/springs such as 
the Village Spring. 

 Shoalhaven Group – a highly brackish to saline regional groundwater source supplying a 
small number of registered users, including Airly Mine. 
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 Devonian metamorphic strata – a slightly brackish regional groundwater source that 
provides the majority of registered groundwater users to the east of the Study Area. 

These groundwater sources may be impacted by water loss, depressurisation and/or change in 
groundwater quality. 
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3. Project description 
Centennial Airly proposes to undertake an exploration and groundwater monitoring drilling 
program in 2016. Seven boreholes and a V-notch weir within Authorisation Area A232 have 
been proposed, as shown in Figure 1-2. 

3.1 Proposed boreholes 

The location, installation details and purpose of the seven proposed boreholes are presented in 
Table 3-1. Borehole depths range from 6 m to approximately 365 m below ground level (bgl). 

ARP11, ARP12, ARP13SP, ARP14 and ARP15SP, are proposed to be monitored with 
standpipes and water level loggers. ARP13 and ARP15 are proposed to be monitored using 
grouted vibrating wire piezometers (VWPs). In addition, a V-notch weir will be installed in 
Genowlan Creek near ARP13 and ARP14 to monitor daily stream flows. 

Table 3-1 Proposed monitoring location and installation details 

Borehole Easting Northing Monitored strata 
Approximate 

depth (m) 
Monitoring 

method 

ARP11 224172 6333539 Alluvium/Permian 12 Standpipe 

ARP12 224980 6332531 Alluvium 6 Standpipe 

ARP13SP  225744 6333312 Lithgow Seam 77 Standpipe 

ARP13  225744 6333312
Shoalhaven Group 120 VWP 

Devonian strata 300 VWP 

ARP14  225728 6333335 Alluvium 6 Standpipe 

ARP15SP 226319* 6332480*
Narrabeen 
Sandstone

30 Standpipe 

ARP15 226319* 6332480*

Lithgow Seam 140 VWP 

Shoalhaven Group 200 VWP 

Devonian strata 365 VWP 

V-notch 
weir 

225721 6333332 - - -

* Current preferred location. The site ARP15A (E 226172; N 6332854) has been identified as an alternative location for this 

borehole 

3.1.1 ARP11 

ARP11 is proposed to be located close to Gap Creek within Lot 7031 DP1116097 to monitor 
potential drawdown in the alluvium and Permian strata as a result of future mining. The hole will 
be drilled within the alluvium and will extend down to the Lithgow Seam to a depth of 
approximately 12 m bgl. A standpipe monitoring bore will be installed in the hole and screened 
across the alluvium and Permian strata. 
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A photo of the site location (facing northeast) is shown in Plate 1. The site is located off an 
existing access track from Glen Davis Road as shown in Figure 3-1. 

Plate 1 Borehole location ARP11 – view to the northeast 

3.1.2 ARP12 

The proposed borehole location ARP12 is immediately upstream of the entrance to the Grotto 
canyon on Genowlan Mountain within Lot 7002 DP1058210. The hole will be drilled within 
alluvium to a depth of approximately 6 m bgl. A standpipe monitoring bore will be installed to 
monitor surface water flows through the alluvium and monitor for potential impacts as a result of 
future mining. 

A photo of the site location (facing west) is shown in Plate 2. The site is located off an existing 
access track from Glen Davis Road as shown in Figure 3-1. 

Plate 2 Borehole location ARP12 – view to the west 
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3.1.3 ARP13 

Boreholes ARP13 and ARP13SP are proposed to be drilled at a site located on Genowlan 
Creek downstream of the confluence with the tributary from the Oasis within Lot 7002 
DP1058210. ARP13 will be drilled to the Devonian strata to a depth of approximately 300 m bgl. 
Within this borehole, VWPs will be installed to monitor piezometric height in the Shoalhaven 
Group and the Devonian strata located beneath the Lithgow Seam. ARP13SP will be drilled 
separately to the Lithgow Seam to a depth of approximately 77 m bgl. Within this borehole a 
standpipe will be installed to monitor potential future drawdown in the Permian strata as a result 
of proposed mining. 

A photo of the site location (facing southeast) is shown in Plate 3. An existing access track from 
Glen Davis Road does not extend to this location and therefore a former overgrown track 
(shown in Figure 3-1) will be cleared to access ARP13 and ARP13SP. It is considered 
necessary to drill at this location (rather than further upstream adjacent to the existing access 
track), since it is closer to an area of predicted groundwater drawdown within the shallow strata 
and Permian formations, as reported in GHD (2014).  

Plate 3 Borehole location ARP13 and ARP13SP – view to the southeast 

3.1.4 ARP14 

Proposed site ARP14 is located approximately 30 m from ARP13 within Lot 7002 DP1058210. 
A shallow borehole will be drilled within alluvium to a depth of approximately 6 m bgl and a 
standpipe monitoring bore will be installed to monitor alluvial groundwater. 

A photo of the site location (facing southeast) is shown in Plate 3 4. As for ARP13, an existing 
access track from Glen Davis Road does not extend to this location and therefore a former 
overgrown track (shown in Figure 3-1) will be cleared to access ARP14. Again, it is considered 
necessary to drill at this location (rather than further upstream adjacent to the existing access 
track), since it is closer to an area of predicted groundwater drawdown within the shallow strata 
and Permian formations, as reported in GHD (2014). 
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Plate 4 Borehole location ARP14 – view to the southeast 

3.1.5 V-notch weir 

A V-notch weir is proposed to be constructed on Genowlan Creek within Lot 7002 DP1058210. 
The proposed construction will involve the installation of a 2 cm thick timber and metal plate 
(with V-notch) across the width of the creek. The plate will be fixed to the creek bed and banks 
using cement and openings sealed off with cement. A device will be attached to the V-notch 
which will measure the water level in the V-notch. A data logger, sensor, wiring, solar panel and 
reference gauge will be installed at the monitoring location. The data logger will be installed 
within an instrument cabinet that will be fitted to a pole with a solar panel attached. A modem 
and aerial is also proposed to be installed if an adequate signal can be achieved. 

As for ARP13 and ARP14, an existing access track from Glen Davis Road does not extend to 
this location and therefore a former overgrown track (shown in Figure 3-1) will be cleared to 
access the V-notch weir location. A photo of the proposed location for the V-notch weir to be 
installed within Genowlan Creek is shown in Plate 5. 

3.1.6 ARP15 

The proposed location for boreholes ARP15SP and ARP15 is on Genowlan Mountain upstream 
of the Oasis within Lot 7002 DP1058210. ARP15 will be drilled to the Devonian strata to a depth 
of approximately 365 m bgl. VWPs will be installed in this borehole to monitor potential change 
in piezometric height in the Permian strata as a result of proposed mining and piezometric 
height in the Shoalhaven Group and the Devonian strata located beneath the Lithgow Seam. 
ARP15SP will be drilled separately to the Triassic Narrabeen Sandstone to a depth of 30 m bgl. 
A standpipe will be installed in this borehole to monitor potential future drawdown in the Triassic 
Narrabeen Sandstone. 

A photo of the site location (facing south) is shown in Plate 6. An existing access track from 
Glen Davis Road does not extend to this location and therefore a former overgrown track 
(shown in Figure 3-1) will be cleared to access ARP15SP and ARP15. This site has been 
chosen to provide additional baseline groundwater data within the south-eastern portion of A232 
and to expand the spatial coverage of the groundwater monitoring network. 
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Although ARP15 is the preferred site for a shallow and a deep borehole on Genowlan Mountain, 
an alternative site (ARP15A) has been identified should it not be possible to access ARP15. 
Should it not be possible to access site ARP15, both the shallow and deep borehole would be 
drilled at site ARP15A. Site ARP15A is located upstream of the Oasis within Lot 7002 
DP1058210 and is on the existing access track from Glen Davis Road. A photo of location 
ARP15A (facing west) is shown in Plate 7.  

Plate 5 Proposed location of V-notch weir 

Plate 6 Borehole location ARP15 and ARP15SP – view to the south 
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Plate 7 Location ARP15A – view to the west 

3.2 Site preparation 

3.2.1 Access tracks 

The borehole locations have been selected to utilise existing tracks leading from Glen Davis 
Road and to minimise land disturbance and vegetation clearing requirements. Existing tracks 
are shown in Figure 3-1. As outlined in Section 3.1, drill sites ARP11 and ARP12 will be 
accessed completely via existing tracks. These tracks have been used previously at Airly Mine 
to provide access to drill rigs. 

Minor clearing of overgrown tracks will be required to access drill sites ARP13, ARP14 and 
ARP15. The locations of these proposed access tracks are shown in Figure 3-1. 

3.2.2 Drill sites 

As specified in the REF document, each drill site will be levelled and approximately 450 m2 in 
size. Drill sites will contain above ground water supply tanks, above ground tanks for 
recirculation of drilling water and bunded areas for the storage of chemicals, fuels and drill 
cuttings. Clean water diversions will be constructed around the upslope side of each drill site so 
that the work area remains free of excess water and a sediment fence will be installed along the 
downslope side. 

3.3 Borehole construction 

Monitoring bores will be constructed in accordance with the Minimum Construction 
Requirements for Water Bores in Australia (ADIA, 2012). 

The seven boreholes will be installed using a track mounted drilling rig using rotary mud and air 
hammer drilling methods. Drilling will involve the use of clean water pumped down through the 
drill pipe and out through nozzles in the drill bit. Potential clean water sources are identified in 
Section 3.4. 

The water circulates continuously to remove drill cuttings and also serves to cool and lubricate 
the drill bit. Water and drill cuttings brought to the surface will be collected in above-ground 
tanks to allow sediments to settle out of the solution. Recovered water will be recirculated down 
the drilling rods.  
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A biodegradable bentonite clay-based mud will be used for rotary mud drilling. Material safety 
data sheets (MSDS) will be available on site for all drilling fluids and products used, to provide 
information about the material composition, associated risk and manufacturer’s 
recommendations. 

At the completion of drilling, each borehole will be flushed to remove any remaining drilling mud 
from the walls of the borehole and the location of the borehole will be recorded using GPS. 
Following geophysical logging, standpipes and VWPs will be installed. All aquifers and 
permeable zones, other than the targeted zone, shall be adequately sealed to prevent aquifer 
interconnection between zones of different pressure and water quality. All waste, including drill 
cuttings, will be removed from the site for disposal at the completion of drilling. 

Boreholes ARP11, ARP12, ARP13SP, ARP14 and ARP15SP will be constructed as standpipes 
using a 50 mm class 18 threaded PVC with factory slotted PVC screen. Bore screens of length 
3 – 6 metres will be placed at the bottom of boreholes, with the bores extended to the surface 
using PVC casing. A gravel pack will be placed in the annulus adjacent to the screen and above 
the screen with a bentonite seal placed above the gravel pack. The remaining bore annulus will 
be backfilled to near surface with bentonite and/or cement and a concrete collar will be placed 
at the surface. The standpipes will be completed with a lockable steel monument cover. 

Boreholes ARP13 and ARP15 will be constructed as VWPs with probes installed at various 
depths to measure the pore pressure in the target strata (specified in Table 3-1). These 
boreholes will be fully grouted with a cement/bentonite mixture to ensure a complete seal. The 
VWPs will be completed with a lockable steel monument cover.  

Vented water pressure transducers will be installed in each standpipe to continuously measure 
groundwater levels. A data logger will be secured within the monument cover of each standpipe 
to record these groundwater levels. Data loggers will also be installed at the groundwater 
surface at ARP13 and ARP15 to continuously record piezometric head measurements from the 
VWPs. 

3.4 Water supply 

Based on previous bore construction at Airly Mine, it is expected that approximately 400,000 – 
600,000 L (0.4 – 0.6 ML) of water will be required to drill the seven proposed boreholes. Water 
sources for each location are shown in Table 3-2. At each borehole location, water will be stored 
in above-ground tanks for drilling-related activities. 

The preferred water supply for ARP11 is the existing dam on Gap Creek located in the cleared 
area to the south of ARP11 locally known as ‘Rock Bottom’. The dam is located on the existing 
access track from Glen Davis Road. A photo of this dam (facing south) is shown in Plate 8. 
Water from the dam will be transported by vehicle to drill site ARP11 or will be pumped from the 
dam to the drill site via a polyethylene pipe laid along the edge of the existing track. Should the 
dam contain an insufficient volume of water at the time of drilling, water will be sourced from the 
Airly Mine surface facilities area and transported to drill site ARP11 by helicopter or vehicle.  

The preferred supply of water to ARP12, ARP15 and ARP15SP (or ARP15A) is to pump at a 
slow sustainable rate from Genowlan Creek and transfer to storage tanks located at the drill 
sites using a polyethylene pipe. Flow gauging of Genowlan Creek was undertaken on 19 
November 2014 by ALS using surface velocity and volumetric methods (ALS, 2014). Measured 
flows ranged from 0.1 ML/day (volumetric method) to 0.12 ML/day (surface velocity method). 
These flow rates are considered to represent drier conditions, since only 10 mm of rain was 
recorded over the month prior. In the event that Genowlan Creek has insufficient flows, water 
will be sourced from an existing dam at the historic diamond creek mine. The dam is located on 
an existing access track leading to the northwest from ARP12. A photo of this dam (facing 
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north) is shown in Plate 9. Water from the dam will be transported to ARP12, ARP15SP and 
ARP15 by helicopter.  

Similarly, Airly Mine proposes to source water for ARP13, ARP13SP and ARP14 from 
Genowlan Creek by pumping at a slow sustainable rate from the creek and transferring to each 
drill site by polyethylene pipe. It is estimated that less than 200,000 L will be required for drilling 
at ARP13, ARP13SP and ARP14. Based on an extraction rate of 0.05 ML/day (half the 
available dry weather flow), the required volume would be supplied in less than four days. It is 
therefore considered that there will be a sufficient volume of water available to supply the drilling 
operations at ARP13, ARP13SP and ARP14. In the event that Genowlan Creek has insufficient 
flows, water will be sourced from an existing dam at the historic diamond creek mine. Water 
from the dam will be transported to ARP13, ARP13SP and ARP14 by helicopter. 

Table 3-2 Water sources for drilling at Airly Mine 

Borehole Water sources Approximate 
volume required 

(ML)

ARP11 Gap Creek dam located at ‘Rock Bottom’ or dam 
at Airly Mine. 

< 0.002 

ARP12 Genowlan Creek or, in the event of insufficient 
flows, the historic diamond creek mine. 

< 0.002 

ARP13 and ARP13SP Genowlan Creek or, in the event of insufficient 
flows, the historic diamond creek mine. 

APR14  Genowlan Creek or, in the event of insufficient 
flows, the historic diamond creek mine. 

< 0.002 

ARP15 and ARP15SP 
(or ARP15A) 

Genowlan Creek or, in the event of insufficient 
flows, the historic diamond creek mine. 

< 0.23

< 0.31
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Plate 8 Gap Creek dam at ‘Rock Bottom’ – view to the south 

Plate 9 Dam at the old diamond mine – view to the north 

As specified by Clause 18 of the Water Management (General) Regulation 2011, up to 
3 ML/year of water taken for use in mining or petroleum exploration activities is exempt from the 
requirement for a WAL. Since the total water requirement for the proposed drilling and bore 
construction works is approximately 0.4 – 0.6 ML, a WAL will not be required. 

3.5 Rehabilitation 

Following the construction of each borehole, the work area will be rehabilitated as far as is 
practicable following best practice management principles. Rehabilitation may include grading of 
the site, landscaping, replacing topsoil and reseeding disturbed areas. 

3.6 Licensing requirements 

Monitoring bore licences will be obtained from the NOW under Part 5 of the Water Act 1912
prior to drilling and installation. 



GHD | Report for Centennial Airly Pty Ltd - Exploration Drilling Program Review of Environmental Factors, 22/17479 | 25 

4. Potential impacts and mitigation 
measures 
The objective of the WIA is to determine the potential impact of the construction and operation 
of the boreholes on the surface water and groundwater environment. The identification of 
potential impacts enables the development of measures to avoid or mitigate impacts. Due to the 
localised nature and duration of the drilling and borehole construction works, it is expected that 
mitigation measures to be implemented will prevent any significant impacts on surface water 
and groundwater sources. 

4.1 Potential impacts 

4.1.1 Surface water sources 

All proposed drilling sites are in close proximity to watercourses associated with Gap Creek or 
Genowlan Creek. Potential impacts of the construction and operation of the boreholes on these 
surface water sources are as follows: 

 Contamination of surface water sources due to fuel, oil or chemical spills. 

 Soil erosion from disturbed areas (i.e. drill sites and new tracks) and sedimentation of 
surface water sources. 

 Contamination of surface water sources due to the discharge of recirculating drilling 
water. 

 Temporary changes to catchment flows due to the placement of the work pad. 

 Temporary reduction in flows in Genowlan Creek due to extraction to supply water for 
drilling. 

4.1.2 Groundwater sources 

Potential impacts of the construction and operation of the boreholes on groundwater sources 
are as follows: 

 Contamination of aquifers from the introduced water supply, drilling chemicals or surface 
water runoff directly entering the borehole. 

 Cross-contamination of aquifers through vertical connection between aquifers of different 
head or groundwater quality. 

 Contamination of aquifers from contaminated drilling rods. 

 Localised depressurisation of alluvial aquifers and/or porous and fractured rock 
groundwater sources. 

4.2 Mitigation measures 

Specific mitigation measures to address the potential impacts identified in Section 4.1 are 
outlined in Table 4-1 and Table 4-2. In addition, a risk assessment will be undertaken prior to all 
site preparation and drilling works to identify and assess site specific environmental risks, 
review mitigation measures and ensure all persons on site are aware of these measures. 
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Table 4-1 Proposed mitigation measures – surface water sources 

Potential impact Proposed mitigation measures 

Contamination of surface 
water sources due to fuel, oil 
or chemical spills. 

 All required chemicals, fuels and other materials will be stored and managed appropriately in bunded areas. 

 All refuelling activities will be undertaken off site where possible or within bunded areas. 

 All vehicles and plant will be checked for leaks prior to coming on site.  

 Appropriate spill kits will be available on site at all times with personnel appropriately trained in the use of spill 
kits. 

 All waste and unwanted materials will be removed off site at the completion of works to prevent uncontrolled 
discharges during rainfall events. Waste will be managed and disposed in accordance with the requirements 
of state and local authorities.  

 MSDS and manufacturer’s recommendations will be available on the drill site for all drilling fluid products 
used. These will list instructions for handling, use, potential hazards and any disposal requirements for the 
product or container. 

Soil erosion from disturbed 
areas (i.e. drill sites and new 
tracks) and sedimentation of 
surface water sources. 

 Erosion and sediment control measures will be installed as necessary prior to the commencement of any 
earthworks, including construction of new access tracks and drill sites. Measures will be consistent with the 
principles set out in Managing Urban Stormwater: Soils and Construction (Landcom, 2004). 

 Sediment and erosion control measures will be routinely inspected and maintained appropriately. 

 Steep gradients will be avoided for access tracks and drill sites where possible in the vicinity of surface water 
sources. 

 Sediment fences will be installed to prevent soil erosion and sediment laden runoff from areas where 
earthworks have been undertaken.  

 The areas to be disturbed will be minimised and exposed areas covered to provide a stable surface where 
possible. 

 Clean catchment runoff will be diverted around the disturbed areas by the use of diversion drains, sand bags, 
sediment fences and other control measures to direct water into natural bushland areas.  

 Drilling and construction operations will be limited to dry weather conditions as far as practical. 
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Potential impact Proposed mitigation measures 

 Vehicle and machinery movement will be confined to clearly defined access routes, tracks and work areas. 

 At the completion of construction, all disturbed areas will be restored as close as practical to its pre-drilling 
conditions, including pre-drilling drainage patterns. 

Contamination of surface 
water sources due to the 
discharge of recirculating 
drilling water. 

 All waste and unwanted materials, including drill cuttings, drilling water and mud, purged groundwater and 
other materials, will be contained on site in appropriately sized above-ground storage containers. 

 Storage containers and pipelines will be routinely inspected and maintained appropriately. Storage containers 
will be covered overnight in case of rainfall. 

 Steep gradients will be avoided for drill sites where possible in the vicinity of surface water sources. 

 Drilling and construction operations will be limited to dry weather conditions as far as practical. 

 All waste and unwanted materials will be removed off site at the completion of works to prevent uncontrolled 
discharges during rainfall events. Waste will be managed and disposed in accordance with the requirements 
of state and local authorities. 

Temporary changes to 
catchment flows due to the 
placement of the work pad. 

 Steep gradients will be avoided for clean water runoff diversions where possible. 

 Drilling and construction operations will be limited to dry weather conditions as far as practical. 

 The areas to be disturbed will be minimised and exposed areas covered to provide a stable surface where 
possible. 

 At the completion of construction, all disturbed areas will be restored as close as practical to its pre-drilling 
conditions, including pre-drilling drainage patterns. 

Temporary reduction in flows 
in Genowlan Creek due to 
extraction to supply water for 
drilling. 

 Avoid oversupply of water for drilling activities and maximise the use of recirculated drilling water. 

 Maintain a maximum extraction rate of 0.05 ML/day, which represents half the dry weather flow recorded in 
November 2014. 
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Table 4-2 Proposed mitigation measures – groundwater sources 

Potential impact Proposed mitigation measures 

Contamination of aquifers from 
the introduced water supply, 
drilling chemicals or surface 
water runoff directly entering the 
borehole. 

 Drilling and bore construction will be undertaken in accordance with the Minimum Construction Requirements 
for Water Bores in Australia (ADIA, 2012). 

 Only non-toxic, biodegradable drilling mud or fluid additives will be used. 

 All bores will be positioned so that the headworks can be protected from frequent flooding and surface water 
drainage. 

 The bores will be sealed appropriately to ground surface to prevent the ingress of surface water into the bore. 

Cross-contamination of aquifers 
through vertical connection 
between aquifers of different 
head or groundwater quality. 

 Drilling and bore construction will be undertaken in accordance with the Minimum Construction Requirements 
for Water Bores in Australia (ADIA, 2012). 

 Bores will be constructed by a NSW licensed water bore driller. 

 All bores will be appropriately sealed to protect groundwater sources against contamination. In bores that 
intercept multiple groundwater sources, there will also be a seal (bentonite and/or cement) between the 
aquifers and permeable zones to prevent intermixing, flow and contamination. 

Contamination of aquifers from 
contaminated drilling rods. 

 Drilling and bore construction will be undertaken in accordance with the Minimum Construction Requirements 
for Water Bores in Australia (ADIA, 2012). 

 Bores will be constructed by a NSW licensed water bore driller. 

 The driller will verify that the drilling rods are clean prior to use. 

Localised depressurisation of 
alluvial aquifers and/or porous 
and fractured rock groundwater 
sources. 

 Solid casing will be installed into the borehole, or the hole will be grouted, as soon as possible after drilling to 
minimise groundwater inflows into the hole. 
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Plate 1: Borehole location ARP11 view to the 
north east showing open forest vegetation and 

accumulated debris 

Plate 2: Borehole location ARP11 view of 
disturbed and exposed stockpiled soils 

Plate 3: View to the north identifying a portion 
of AHIMS#45-1-2765 

Plate 4: Stone artefacts identified at AHIMS#45-
1-2765 



Plate 5: Borehole location ARP12 view to the 
west showing open forest vegetation and dense 

ferns 

Plate 6: Borehole location ARP12 view of 
exposed alluvial sands and conglomerate 

fragments 

Plate 7: Borehole location ARP13/ARP13SP 
view to the south east showing vegetation cover 

of dense ferns and grass 

Plate 8: View to the north showing disused track 
that will be used to access borehole location 

ARP13/ARP13SP 



Plate 9: Borehole location ARP14 view to the 
south east showing dense leaf and bark litter 

with ferns 

Plate 10: Borehole location ARP14 view of 
densely compacted organic loam and leaf litter 

Plate 11: V-notch Weir location view inside 
creek line 

Plate 12: V-notch Weir location view to the west 
and showing creek line 



Plate 13: Borehole location 
ARP15/ARP15SPview south showing a narrow 

landscape, open forest and dense ground cover 

Plate 14: View to the south showing disused 
track that will be used to access borehole 

location ARP15/ARP15SP 
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