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IMPORTANT NOTE 
Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted under the Copyright 
Act, no part of this report, its attachments or appendices may be reproduced by any process without the written consent 
of RPS Australia East Pty Ltd. All enquiries should be directed to RPS Australia East Pty Ltd. 

We have prepared this report for the sole purposes of Santos QNT Pty Ltd (“Client”) for the specific purpose of only for 
which it is supplied (“Purpose”). This report is strictly limited to the purpose and the facts and matters stated in it and 
does not apply directly or indirectly and will not be used for any other application, purpose, use or matter.  

In preparing this report we have made certain assumptions. We have assumed that all information and documents 
provided to us by the Client or as a result of a specific request or enquiry were complete, accurate and up-to-date. Where 
we have obtained information from a government register or database, we have assumed that the information is 
accurate. Where an assumption has been made, we have not made any independent investigations with respect to the 
matters the subject of that assumption. We are not aware of any reason why any of the assumptions are incorrect. 

This report is presented without the assumption of a duty of care to any other person (other than the Client) (“Third 
Party”). The report may not contain sufficient information for the purposes of a Third Party or for other uses. Without the 
prior written consent of RPS Australia East Pty Ltd: 

(a) this report may not be relied on by a Third Party; and 

(b) RPS Australia East Pty Ltd will not be liable to a Third Party for any loss, damage, liability or claim arising out of 
or incidental to a Third Party publishing, using or relying on the facts, content, opinions or subject matter 
contained in this report.  

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or without 
the consent of RPS Australia East Pty Ltd, RPS Australia East Pty Ltd disclaims all risk and the Third Party assumes 
all risk and releases and indemnifies and agrees to keep indemnified RPS Australia East Pty Ltd from any loss, 
damage, claim or liability arising directly or indirectly from the use of or reliance on this report. 

In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits, damage to 
property, injury to any person (including death) costs and expenses incurred in taking measures to prevent, mitigate 
or rectify any harm, loss of opportunity, legal costs, compensation, interest and any other direct, indirect, 
consequential or financial or other loss. 
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Executive Summary 
RPS has prepared a Review of Environmental Factors (REF) on behalf of Santos QNT Pty Ltd (Santos) to 
assess the environmental impact of the proposed drilling of a chip hole and ancillary activities at the Wando 
1 Chip Hole in the Gunnedah Basin. The purpose of the proposal is to investigate the potential coal seam 
gas resource within Petroleum Exploration Licence No. 1 (PEL 1).  PEL 1 is located within a number of local 
government areas (LGAs), including the Gunnedah Shire Council LGA where the proposed activities are 
located.   

The proposal includes the drilling of “Wando 1” chip hole to obtain information on coal depths, seam 
thickness, continuity and permeability.  

The subject site forms part of the property “Tabbrawyndi”. This property is currently used for grazing and has 
been selectively cleared.  The property is bounded to the north by Goscombe Road and to the south by 
Mount Knowles Road.  The site itself is located within a grazing area and adjacent is a small stand of 
woodland vegetation. 

The following technical investigations have been prepared to assist in the preparation of the REF: 

Á Ecological Assessment, prepared by RPS 

Á Cultural Heritage Assessment, prepared by Santos 

Á Santos Drill Rig Noise Assessment, prepared by Heggies (now SLR) 
 

Environmental Impacts 

Ecology 

The site is located within an area of disturbed grassland vegetation. No threatened flora species were 
identified as occurring in site, however the subject site provides potential marginal habitat for two grass 
species.  One EEC / TEC was observed across the broader property, White Box - Yellow Box - Blakely's Red 
Gum Woodland.  The chip hole lease is considered to be representative of the TSC Act EEC only, as it is 
lacking the native species diversity, canopy density, and regeneration to be classified as the TEC.  The 
access track is located within an area that is considered to be the EEC under the EPBC Act, as well as the 
TSC Act EEC.   

Disturbances to the site have arisen due to weed invasion, historical vegetation clearing and the presence of 
a small rubbish pit.   

One threatened fauna species is known to occur adjacent to the chip hole lease, the Koala.  It has been 
determined that the subject site does not comprise Potential or Core Koala Habitat as defined in SEPP 44 
and therefore a Koala Plan of Management is not required.  

No additional threatened fauna or flora species listed under the TSC Act and/or EPBC Act were recorded on 
site, however the site provides potential habitat for 10 additional threatened species. 

One Class 5 noxious weed (Mexican Poppy) was recorded in the study area during the pre-clearance 
survey. 

The proposed activity is located approximately 14km from Lake Goran, a nationally significant wetland, and 
3km from Wondoba State Conservation Area.  Given the poor connectivity, and considerable distance 
between the study area and these conservation areas, the proposal is considered to have a minimal impact 
on Wondoba State Conservation Area and Lake Goran.   

An assessment of whether the proposed activities will have, or are likely to have a significant impact on listed 
threatened species, listed migratory species or threatened ecological communities under the EPBC Act has 
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been carried out in accordance with  the EPBC Act and EPBC Act Policy Statement 1.1 - Significant Impact 
Guidelines Matters of National Environmental Significance (DEWHA, 2009). Where impacts on MNES are 
likely, then an assessment of the significance of those impacts must be performed. An Assessment of 
Significance has been undertaken for the White Box Yellow Box Blakely’s Red Gum Grassy Woodlands and 
Derived Native Grasslands, which concluded that the proposed activities are unlikely to have a significant 
impact on the EEC. As such, the proposal is not considered to constitute a ‘controlled action’ and approval 
from the Minister for Sustainability, Environment, Water, Population and Communities i(under the EPBC Act) 
is not necessary.  

The potential direct and indirect impacts that may be associated with the proposal are considered to be 
minimal. The area lacks important habitat features for significant native flora and fauna. A range of mitigation 
and management measures have been identified, targeted at minimising impacts on White Box - Yellow Box 
- Blakely's Red Gum Woodland, and Koala habitat.  Implementation of these measures will ensure that the 
impacts on these ecological features are not significant.  Key measures include the avoidance of all canopy 
vegetation, and the use of existing access tracks where practical.  Vegetation clearing has been limited to 
the removal if disturbed ground covers only.       

Heritage 

A site visit was undertaken by Santos’ cultural heritage officer and a search of the Aboriginal Heritage 
Information Management System (AHIMS) was undertaken. A Cultural Heritage Assessment was prepared 
which and concluded Aboriginal objects are unlikely to occur in the subject area.  There are no items of 
heritage significance listed as occurring on the subject site in either the Gunnedah LEP 1998 or on the NSW 
State Heritage Register. Potential impacts associated with any unknown Aboriginal sites or objects or any 
items of European cultural heritage significance can be appropriately managed with the mitigation measures 
specified in the REF. 

Ground Water 

Due to the type of drilling activity proposed, associated water from the targeted coal seams is not anticipated 
to be lifted.  

There is some potential for groundwater contamination due to spills of fuels and chemicals, however this can 
be adequately managed through implementation of appropriate mitigation measures. Cross contamination of 
groundwater from drilling fluid will be avoided because the chip hole will be plugged and abandoned with 
permanent casing installed across the shallowest formations in accordance with regulatory requirements and 
specific well design. 

Air 

The air emissions associated with the proposal will be dust from drilling and the transportation of equipment 
and greenhouse gases from construction traffic, plant and site power generation. 

To minimise impacts on air quality access tracks are to be maintained in a compacted state, land disturbance 
areas are to be minimised and slow speed restrictions will be enforced on internal site access tracks. 

Noise 

Temporary noise generation will occur as a result of the drilling of the chip hole. This is likely to occur over a 
30 day period. The closest residence is approximately 1.4km from the proposed chip hole. Based on a 
generic noise assessment undertaken by Heggies (now SLR) for the relevant drill rig to be used in the 
proposal, noise levels at the residence are anticipated to be negligible and well within guideline levels.  

Mitigation of impacts will be through appropriate community consultation and complaints handling. 

Surface water 

There are watercourses in the vicinity of the site with the closest being Collygra Creek to the north west. 
There is potential for chemicals and fuels to come into contact with watercourses and therefore mitigation 
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measures to minimise this risk are identified below.  It is considered that the potential impacts associated 
with surface water can be appropriately managed if the mitigation measures identified in the REF are 
implemented.  These include the handling and storage of fluids, fuels and waste water and the installation of 
sediment fences and traps.  

Soils 

The proposed activities will involve earthworks within a defined footprint for the installation of temporary 
infrastructure and the well lease and upgrading/ new areas of track. There is a potential risk for soil erosion 
to occur.  The use of existing access tracks where possible and the selection of level or gently sloping sites 
will minimise the disturbance footprint of the exploration activities.  

Any topsoil will be stripped and stockpiled and topsoil to be reinstated as part of the rehabilitation process. 
No soil is proposed to be removed from the site. 

Once the drilling and testing activities are complete, the disturbed area will be rehabilitated with appropriate 
mitigation measures and environmental safeguards implemented to minimise potential impacts. Erosion and 
sediment control measures will be implemented.  To reduce the risk of soil contamination measures to be 
implemented include the provision of spill kits; storage, handling, use and disposal of potential contaminants 
in accordance with the stipulations of the relevant Material Safety Data Sheet (MSDS) and containment of 
fluids. Any soil that becomes contaminated through contact with drilling fluids, fuels, or lubricants will be 
removed from the site and disposed of at an appropriate licensed disposal facility. 

Chemical and hazardous substances management 

The drilling operations would generally only use chemicals such as drilling fluids/agents, fuels, and 
lubricants.  While these substances are not considered highly hazardous, there is still the potential risk of fire 
and pollution to land, water and air if an accidental spillage was to occur.  The Occupational Health and 
Safety Act 2000 and the Protection of the Environment Operations Act 1997 are the acts that regulate 
dangerous goods.  These Acts would be adhered with through all operations for the proposal.  It is 
considered that the potential impacts associated with chemical and hazardous substances can be 
appropriately managed with the implementation of the mitigation measures presented in this REF. 

Contaminated Land 

Illegal dumping has occurred on the proposed well lease where various items of agricultural and domestic 
hard refuse (e.g. rubber, metal, plastic, wood) have been disposed of in an excavated pit.  While no chemical 
testing of the dumped material has been undertaken, there is a possibility that localised soil contamination 
may be present. It is proposed to remove the waste from the site and dispose of it at a licensed facility. Prior 
to removal, waste will be classified in accordance with the OEH Waste Classification Guidelines by a suitably 
qualified person. While the waste is expected to be inert, if evidence of any contamination is identified 
validation testing of the soils will be undertaken to ensure all contaminated material is removed prior to the 
commencement of works. The stockpiled material excavated when the rubbish pit was formed will be 
backfilled into the pit to create a level drilling pad. 

Contamination risk will be managed with the measures identified for surface water, soils and 
chemicals/hazardous substances. In addition, refuse removed from the rubbish pit will be managed in 
accordance with relevant guidelines and legislation. 

Waste Minimisation and management 

Drill cuttings and some general site operations waste will be produced as part of the proposed drilling 
operations.  Any solvents, oils and other general waste would need to be managed in an appropriate manner 
to avoid health risks and contamination of land and waterways. As previously stated, following drilling and 
removal of excess drilling fluid from the sump, dried cuttings are removed and transported to an appropriate 
licensed waste facility.  

A regular service of amenities will be conducted and waste is to be removed to a licensed facility. 
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Mitigation measures will include a general waste management strategy and a specific Site Waste 
Management Plan for drilling activities. 

Natural resource use 

The key natural resources that would be affected by the proposed drilling operations are agricultural land 
resources and fuels for the drilling equipment and transportation of staff. A relatively minor proportion of the 
overall area of the property would be taken from agricultural use during the duration of works, approximately 
74 days. The disturbed areas will be rehabilitated by returning them to at least their pre-operational state or 
to a condition agreed by the landholder.  Therefore, there would be a temporary loss of the use of this 
agricultural land in agreement with the landholder and, in the context of the total agricultural land holding and 
the wider agricultural uses of the region, is of minimal significance. 

Fuels will be used for equipment and also for works and staff vehicles although this is not likely to be a 
significant quantity of fuel use. However the fuel should be used as efficiently as possible through 
appropriate work behaviour (e.g. switching off equipment when not in use). 

Local Community and Neighbouring Properties 

Santos is committed to providing ongoing information on activities with key stakeholders prior to work starting 
and for the duration of their presence in the region.   

The nearest residential dwelling is approximately 1.4km to the east of the site. The closest community is 
Milroy, approximately 2.5km from the site and the township of Curlewis which is approximately 17km to the 
north east of the site. 

The effect associated with the temporary loss of the agricultural use of the land is outlined above. Santos has 
secured access to the location and is finalising execution of a landowner agreement as required under the 
Petroleum (Onshore) Act 1991.  This will address land access conditions, compensation and rehabilitation. 
The landholder will therefore experience the effects of the temporary loss of land and associated effects such 
as disturbance to current farming activities, stock and flora and fauna. 

Drilling will be undertaken on a 24 hour basis and measures to mitigate noise are identified. There is not 
anticipated to be a significant visual impact because the activities are temporary. 

In order to minimise impacts on landholders, mitigation measures include ongoing landholder and 
stakeholder consultation; responding promptly to any community concerns or complaints; informing the 
community promptly of any changes to timing or scheduling which will have an adverse impact on them. 

Visual Assessment 

The operations are temporary in nature, with a duration of approximately 74 days, and all equipment will be 
removed on completion of site activities.  The closest residence is approximately 1.85km away to the north.  
Following completion of the works all sites will be rehabilitated and would not detract from the overall scenic 
qualities of the area. 

No significant impacts on the visual amenity of the area are expected from the proposed drilling. 

Land Use 

There will be a temporary loss of use of approximately 5,504m2 of agricultural land at the site.  During the 
works, new fencing and a gate will be erected to allow for the movement of the landowners livestock and 
minimise disruption to the landholder. 

The site is located within PEL 1, which has overlapping coal tenures. There are no known coal mining 
operations planned for this site, however the wells are designed such that they will pose no threat or hazard 
to future coal mining. 
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Cumulative Environmental Impacts 

There will be no cumulative impacts associated with the proposal. There are only 3 other wells in the general 
vicinity of the site, with the closest being approximately 5.35km away. All these wells have been plugged and 
abandoned.  

Conclusion 

This 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. The proposal comprises 
temporary, small scale works of a short term duration.  The REF has identified that the proposed chip hole 
and associated activities is not likely to significantly affect the environment or threatened species, 
populations or ecological communities or their habitats.  
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1 Introduction 

1.1 Background 

RPS has prepared this Review of Environmental Factors (REF) on behalf of Santos QNT Pty Ltd (Santos) to 
assess the environmental impact of the proposed drilling of one chip hole and ancillary activities at the 
Wando 1 site in the Gunnedah Basin. The purpose of the chip hole is to obtain information about coal seam 
depths, seam thickness, continuity and permeability to assess the coal seam potential of the Gunnedah 
Basin in within Petroleum Exploration Licence No. 1 (PEL 1). 

In accordance with the Petroleum Exploration Licence Conditions issued for PEL 1 under Part 3 of the 
Petroleum (Onshore) Act 1991, petroleum exploration holes are classified as a Category 3 activity. A 
Category 3 activity requires notification of the activity to an Environmental Officer of the Department of 
Primary Industries (DPI) – Mineral Resources (now the Department of Trade and Investment, Regional 
Infrastructure and Services) and in most circumstances, a specific determination of the proposal under Part 5 
of the Environmental Planning and Assessment Act 1979.  

This 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. 

1.2 Technical Investigations 

The following technical investigations have been prepared to assist in the preparation of this REF: 

Á Ecological Assessment, prepared by RPS 

Á Cultural Heritage Assessment, prepared by Santos 

Á Santos Drill Rig Noise Assessment, prepared by Heggies (now SLR) 

1.3 Structure of REF 

This REF comprises the following: 

Á Section 1 introduces the proposal and provides an overview of the REF. 

Á Section 2 provides an overview of the site, locality and key site features. 

Á Section 3 provides a detailed description of the activities to be undertaken as part of the proposal. 

Á Section 4 discusses the relevant planning legislation associated with the proposal. 

Á Section 5 considers the likely environmental impacts of the proposal and recommends mitigation 
measures to ensure these impacts are appropriately managed. 

Á Section 6 concludes the REF. 
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2 Site Description and Context 

2.1 Location & description  

The proposed chip hole site is located within Petroleum Exploration Licence (PEL) 1 as shown on Figure 2-1.  
PEL 1 is located within the Gunnedah region and covers a number of local government areas (LGAs), 
including the Gunnedah Shire Council LGA where the proposed activities are located (refer Figure 2-2). 

A satellite image showing the site and its vicinity is shown in Figure 2-3.  The region has been used 
extensively for agricultural activities since the 1830s. Agricultural activities include mixed farming of sheep, 
cattle and grain crops with a gradually larger reliance on cattle. Coal mines are located in tenures that 
overlay PEL 1 (as shown on Figure 2-4), however these are not within the vicinity of the proposed chip hole. 

The subject site forms part of a property called “Tabbrawyndi”, which is bounded to the north by Goscombe 
Road and to the south by Mount Knowles Road (refer Figure 2-5).  The property is currently used for cattle 
grazing, and is comprised of numerous fenced paddocks consisting of native and exotic grass species. 
Additional infrastructure on the property includes stock yards, sheds, and a residence. The majority of the 
property has been previously selectively cleared through historical land management practices, however a 
small stand of woodland vegetation and scattered canopy trees occur across the property.  

The proposed chip hole lease is located within a grazing area, adjacent to a small stand of woodland 
vegetation. A rubbish pit has been excavated within the proposed well lease and has been used for the 
dumping of agricultural and domestic hard refuse e.g. rubber, metal, plastic, wood. The pit is approximately 
45m x 5m and 1.6m deep. The pile of excavated soil is located directly adjacent the pit and is approximately 
1.8m high. 
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Figure 2-1 Location
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Figure 2-3 Satellite
Image  
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commencement of any works program.
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Figure 2-5 Aerial Photograph 1km Radius from Site 
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The following photographs illustrate the subject site and proposed chip hole location. 

 
Plate 2-1 View east from well lease towards White 
Cypress Woodland  

 
Plate 2-2 View west across property from well lease 
   

 
Plate 2-3 View north from well lease, on western side 
of fence 

 
Plate 2-4 View south across well lease towards White 
Cypress Woodland  

 
Plate 2-5 Rubbish pit located within the well lease 

 
Plate 2-6 View east across property from well lease / 
canopy trees adjacent to well lease 

2.2 Topography 

The topography of the subject site is flat to undulating. It is located at approximately 300m to 350m 
Australian Height Datum (AHD) and land rises to the north, east, south and west. 

Refer to Figure 2-6 for further detail. 
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  Figure 2-6
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2.3 Ecology 

An Ecological Assessment (Appendix A) has been prepared for the subject site and surrounds.  

The site is located within an area of disturbed grassland vegetation. The disturbed grassland is considered to 
be White Box – Yellow Box – Blakeleys Red Gum Woodland, an endangered ecological community (EEC) 
under the TSC Act.  It is not considered to be a threatened ecological community (TEC) under the EPBC Act. 
No threatened flora species were identified on site.  

Disturbances to the site have arisen due to weed invasion, historical vegetation clearing and the presence of 
a small rubbish pit.  The site contains native and exotic grass, herb and forb species and is dominated by 
Plains Grass (Austrostipa aristiglumis) with Bathurst Burr (Xanthium spinosum) as a sub dominant species. 

Commonly occurring weed species include Shepherds Purse (Capsella bursa-pastoris), Saffron Thistle 
(Carthamus lanatus), Mexican Poppy (Argemone mexicana), Tall Fleabane (Conyza sumatrensis), and Mint 
Weed (Hyptis suaveolens), with weed covers ranging from 30% to 50%.  Common native species include 
Pitted Blue-grass (Bothriochloa decipiens), Slender Chloris (Chloris divaricata), Slender Rats Tail Grass 
(Sporobolus creber), Three-awn Speargrass (Aristida vagans), Yellow Buttons (Chrysocephalum 
apiculatum), Australian Bluebell (Wahlenbergia gracillis), and Small- leaved Cotton Bush (Maireana 
microphylla). 

The site is located to the immediate north of an area of White Cypress (Callitris glaucophylla) Woodland.  
The woodland is dominated by White Cypress, with occasional emergent Yellow Box (Eucalyptus 
melliodora).  No shrub layer occurs in this area, and the ground cover is generally consistent with the above.  
Scattered Yellow Box, Bimble Box (Eucalyptus populnea), and Blakley’s Red Gum (Eucalyptus blakelyi) 
occur adjacent to the well lease.   

Mexican Poppy is a declared Class 5 noxious weed under the Noxious Weed Act 1993.  There are no 
requirements to control existing plants of Class 5 weeds, however the weeds are notifiable, and a range of 
restrictions apply to their sale and movement.  A range of environmental weeds were identified within the 
study area. 

One threatened fauna species, the koala, was identified as occurring adjacent to the chip hole lease. No 
additional threatened and/or migratory fauna or flora species listed under the TSC Act and/or EPBC Act were 
recorded on site. Several generalist bird species were recorded opportunistically adjacent to the study area, 
including Australian Magpie (Gymnorhina tibicen), Crested Pigeon (Ocyphaps lophotes), and Apostlebird 
(Struthidea cinerea).  

The site comprises understorey vegetation that is dominated by exotic species and a thinned canopy. Mature 
trees are either isolated individuals, or occur in small clumps. Due to historical land management practices, 
the pasture grasses do not provide significant habitat resources such as rocky outcrops or fallen woody 
debris.  This area is considered to be of low value for fauna, although the ground cover may provide limited 
foraging resources and shelter for native birds and small reptiles and the scattered mature trees provide 
foraging and habitat resources for a range of generalist species, including mammals and birds.  

2.4 Water Resources 

2.4.1 Surface Water 

PEL 1 is located in the Namoi catchment management area. In north west NSW, the catchment is bounded 
by the Great Dividing Range in the east, the Liverpool Ranges and Warrumbungle Ranges in the south and 
the Nandewar Reanges and Mt Kaputar to the north.  Major tributaries of the Namoi River include Coxs 
Creek and the Mooki, Peel, Cockburn, Manilla and Macdonald Rivers all of which join the Namoi upstream of 
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Boggabri.  The catchment is over 350km long and stretches from Woolbrook in the east to Walgett on the 
western boundary (NCMA, 2011). 

The site is located within the Mullaley Sub-catchment which covers an area of 419km2 and has elevations 
ranging from 720m to 300m ASL near Mullaley. Coxs Creek is the main drainage line and forms the western 
boundary of the sub-catchment (NCMA, 2011). 

Issues identified by the Namoi Catchment Management Authority (NCMA, 2011) for this area include flood 
hazard, salinity and soil sodicity on the alluvial soils; and low soil organic matter, soil structure decline, 
erosion and salinity recharge on the medium and lighter soils. 

Figure 2-7 shows the drainage in the vicinity. Collygra Creek, to the north of the site, is the nearest 
watercourse. 

2.4.2 Groundwater 

Groundwater in the Namoi catchment supports the irrigation industry and also provides the water supply for 
many towns and intensive industries and there are a total of 700 license holders in this catchment (NCMA, 
2011).  Groundwater sources include all water contained in the unconsolidated alluvial sediment aquifers 
associated with the Namoi and its tributaries. 

The groundwater at the Wando chip hole site and surrounding areas consist of both alluvial and hard rock 
aquifers. Alluvial aquifers are generally those that are closer to the surface and associated with more porous 
soil and rock materials. The consolidated formations (e.g. hard rock aquifers) of the Gunnedah Basin 
comprise interbedded coals, sandstone and siltstones and are not considered major groundwater sources. 

The Gunnedah Basin is divided into Groundwater Management Areas (GMAs), which each correspond to a 
different hydrogeological system. The Gunnedah Basin GMA (GMA604) and Oxley Basin GMA (GMA608) 
are those relevant to the subject site. 

The target CSG bearing formations for this proposal are the Permian coals of the Black Jack Group 
(Hoskissons Coal). Other bores completed within the Black Jack Group have water levels between 10 and 
16m below ground level. The aquifers of the Black Jack Group are low yielding with two bores indicating a 
yield of approximately 1 litre per second. 

2.5  Heritage 

2.5.1 Aboriginal heritage 

The site was inspected by Santos’ cultural heritage officer in March 2011. No items of significance were 
identified, and no features likely to contain archaeological deposits were found. A Cultural Heritage 
Assessment was subsequently prepared (Appendix B) for the site, which concluded that Aboriginal objects 
are unlikely to occur in the subject area.  

A search of the NSW OEH Aboriginal Heritage Information Management System (AHIMS) undertaken as 
part of the assessment was made on 17 June 2011 and found that there were no items of cultural heritage 
located on the site or in the vicinity of the site. 

2.5.2  Other heritage  

The NSW State Heritage Register and Gunnedah Local Environmental Plan 1998 identify a number of 
heritage items within the Gunnedah LGA area.  The majority of these are located within Gunnedah and none 
are within proximity of the site. 

 



M
oreduval H

ut C
reek

Cutlers Creek

Bom
er

a C
re

ek

C
oxs C

reek

W
is

em
an

s 
G

ul
ly

Le
ve

r G
ul

ly

Red Bobs C
reek

Coomoo Coomoo Creek

Lake Goran

Garrawilla Creek

C
ox

s 
C

re
ek

Co
xs

 C
re

ek

C
ol

ly
gr

a 
C

re
ek

Coocooboonah Creek

Namoi River

Heads Of Red Creek

G
an

an
ny

 C
re

ek

Yarraman Creek

PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1PEL 1

GunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedah

MullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaleyMullaley CurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewisCurlewis

Tambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar SpringsTambar Springs

Wando 1

-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'-31° 00'

-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'-31° 30'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

1
5
0
° 

0
0
'

Date: June 2011               File No. Gunnedah 204 D

Figure 2-7 
  

     Drainage

PEL 1 - New South Wales

Santos QNT

Titleholder: Australian Coalbed
Methane Pty Ltd

Major Road

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Pipeline - Gas

Major Drainage

Town/Locality

PEL 1

CSG Chip hole

DunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedoo

CoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabran
GunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedah

QuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindi
TamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworth

NarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabri

DunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedooDunedoo

CoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabranCoonabarabran
GunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedahGunnedah

QuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindiQuirindi
TamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworthTamworth

NarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabriNarrabri

NewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastleNewcastle

SconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeSconeScone

2.5 0 2.5 5km



Review of Environmental Factors 
Wando 1 Chip Hole – PEL 1, Gunnedah Basin 

 
 

 
 
PR108962; Rev 1, 28 June 2011 Page 13 

2.6 Environmentally Sensitive Areas 

The subject site is not identified as occurring within an Environmentally Sensitive Area (refer Table 2-1) 
however there are protected areas located in the vicinity of the subject site (Figure 2-8).  These include: 

Á Wondoba State Conservation Area – approximately 3km to the north east of the site. 
Á Goran State Forest – approximately 4km to the south east. 
Á Black Jack State Forest approximately 17km to the north east. 
Á Breeza state Forest – approximately 20kn to the south east. 
Á Trinkey State Conservation Area – approximately 18km  
Lake Goran is located approximately 14km south east of the subject site. It is listed as a nationally significant 
wetland in the 'Directory of important wetlands in Australia', however it is not listed as a Ramsar wetland. 

Table 2-1 Environmentally Sensitive Areas  
Is the proposal located within any of the following: Yes/No 

An area reserved or dedicated under the National Parks and Wildlife Act 1974? No 

Is the proposal located within land reserved or dedicated within the meaning of the Crown Lands Act 1989 for 
preservation of other environmental protection purposes? 

No 

A World Heritage Area? No 

Environmental Protection Zones in environmental planning instruments? No 

Lands protected under SEPP 14 – Coastal Wetlands? No 

Lands protected under SEPP 26 – Littoral Rainforests? No 

Land identified as wilderness under the Wilderness Act 1987 or declared as wilderness under the National Parks and 
Wildlife Act 1974? 

No 

Aquatic reserves dedicated under the Fisheries Management Act 1994? No 

Wetland areas dedicated under the Ramsar Wetlands Convention? No 

Land subject to a conservation agreement under the National Parks and Wildlife Act 1974? No 

Land identified as State Forest under the Forestry Act 1916? No 

Western Lands Lease No 

Freehold or Crown Land.  If Crown Land, what type? Freehold 

2.7 Climate 

The Bureau of Meteorology (BoM) weather station closest to the site is Curlewis (Wongalee), which only 
provides rainfall and solar data. Gunnedah Resource Centre is the closest station with temperature statistics.  
The local climate is temperate with a slight dominance of summer rainfall. The average daily maximum 
temperature is around 24.5°C, while the average daily minimum temperature is around 12.1°C (BoM, 2011). 
Long-term mean annual rainfall for the locality is 640.8 mm.   

As shown in Table 2-2, based on mean temperature records the warmest month is January and the coolest 
months are July and August.  December receives the greatest rainfall and April the least. 

Table 2-2 Climate Statistics from Curlewis (Wongalee) (rainfall) & Gunnedah Resource Centre (temp) 
BoM Weather Stations 
Statistic Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean Max Temp (°C) 31.9 31.1 29.1 25.2 20.3 16.8 16.1 17.9 21.4 25.1 28.3 31.1 

Mean Min Temp (°C) 18.9 18.7 16.6 12.8 8.7 6.1 4.7 5.8 8.6 12.2 15.0 17.5 

Mean Rainfall (mm) 66.2 66.3 41.8 30.8 39.8 48.0 50.1 32.3 45.0 54.7 83.6 86.5 
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2.8 Soils 

The soils across the region vary depending on the local sediment source. Gunnedah Shire Council have 
provided a description of the types of soils found within the Shire on their website, as follows (GSC, 2011): 

Cracking Clay Soils  

The dominate soils within the region are the black earths, largely formed from the basaltic alluvium and 
colluvium derived from Werrie Basalt which outcrops to the east of Porcupine Lookout Ridge, are found 
primarily along the Mooki River. They have a uniformly textured profile of well structured clay, and vary in 
colour from a very dark grey  and very dark brown to black when moist. 

The black earths have a clay content of between 50 and 80 per cent. One of the prominent characteristics of 
this soil type is its extensive cracking during dry periods. This is due to a high volume of montmorillonite, an 
expanding lattice clay mineral which causes swelling and shrinkage on wetting and drying respectively. 

The pH of these soils is neutral at the surface and becomes increasingly alkaline (pH 8 - 9) with depth. 
Fertility is naturally high although responses to some applied nutrients, especially nitrogen and zinc, can be 
expected after cropping. 

These have similar characteristics to the black earths but are not associated with gilgai formation. 

Clay and Loam Soils. 

The loam textured soils are primarily associated with the Rangari Creek floodplain, while the clay soils have 
been formed along the Namoi River floodplain. 

The clay soils appear to have a similar structure to the black earths and cracking clays, the difference being 
a thin band of recent alluvium on the surface which is subject to seasonal cracking. These soils graduate 
from black earths (heavy clays) next to the river, to brown medium to light clays along the perimeter of the 
floodplain. 

These soils have a medium to high level of fertility responding under various conditions to applications of 
phosphorus, sulphur and nitrogen. The surface pH of both soils are neutral, increasing with depth. 

Some of these clays have a shrink-swell capacity ranging from 16.8 to 21.2 per cent. 

Duplex and 'Gravelly' Soils 

The gravelly red brown earths form the dominant soil type in and around Gunnedah and are associated with 
the mesozoic sedimentary and volcanic rocks of the ridge systems in the Wean, Kelvin and Tambar Springs 
areas of the Shire. 

They are characterised by a dark grey to brown sandy loam to loam, graduating into a reddish brown clay, 
with gravel being present throughout the profile.  

These soils are very poor in terms of fertility and are of lesser value due to their porosity and high leaching 
qualities. They are likely to be deficient in phosphorus, nitrogen, sulphur and some trace elements. The pH 
ranges from mildly acid at the surface (pH 6 to 6.5) to alkaline at depth (pH 8 to 8.5). 

They have a low to medium shrink-swell capacity ranging from 10 per cent at the surface to 11.2 per cent at 
50 centimetres, 13.6 per cent at 100 centimetres and 16.4 per cent at 200 centimetres. 

Clay Loams with Red Clay Subsoils 

These soils are found around Gunnedah and to the west of the central ridge system with the major soil type 
being the Euchrozems. 

Characteristically, the Euchrozem's colour graduates from red to reddish-brown and brown and grades from 
a clay loam or light clay into a medium to heavy textured clay soil at depth. The A1 horizon is self mulching 
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with a depth of 15 centimetres. The structure of the A1 changes from a weak to strong crumb structure at the 
surface to a fine to medium blocky structure at depth. The boundary between the A1 and B1 horizons is 
gradual with no evidence of an A2 horizon. The B2 horizon is more blocky in structure with smooth faced, 
dense peds. When moist the soil is moderately friable but becomes hard when dry. The B2 horizon is much 
larger than the B1 and often consists of gravelly clay. Some calcium carbonate nodules are evident in the B 
horizon. 

The pH ranges from 6.5 at the surface to 7.8 to 8 at depth while the shrink-swell capacity is low to moderate 
ranging from about 11 per cent at the surface to 16 per cent at a depth of 1 metre. 

Highly Erodable - Hard Setting Soils 

These soils have been formed on Mandowa Mudstones, Lower Carboniferous, Baldwin and Caroda 
Formations North and West of the Keepit Catchment. 

Their high degree of erodability is due to a slightly dispersible A2/B1 horizon. Where undisturbed, the A1 
horizon is dark grey-brown to red-brown in colour varying from loamy sands to clay loams with a weak to 
blocky structure. These soils set hard when dry and become moderately friable when moist. However the A1 
is often eroded away leaving an exposed A2 or B1 horizon as the surface. 

In the Red-Brown earths the A2 horizon is only weakly developed. The B horizon consists of a reddish brown 
to red clay having a moderate to strong blocky structure, often with a shiny smooth-faced ped fabric. 

Skeletal Soils 

These soils are primarily found along the ridge crests and the steeper slopes with the major soil type being 
Lithosols. They contain large amounts of parent rock material and are usually very stony with soil depth 
ranging from 2 to 20 centimetres. 

2.9 Geology  

2.9.1 Regional Geology 

PEL 1 is located in the central portion of the Gunnedah Basin where Jurassic and Cretaceous Surat Basin 
sediments unconformably overlie Permo Triassic Gunnedah Basin sediments (Figure 2-9). The Gunnedah 
Basin covers an area of more than 15,000km2 and is defined in structural terms as being bounded to the 
east by the Hunter Mooki Thrust Fault System and the New England Fold Belt, and to the west by the 
Lachlan Fold Belt onto which the Gunnedah Basin sediments gradually onlap. 

Metavolcanics, meta-sediments and minor ignimbritic volcanics of the Lachlan Fold Belt form much of the 
basement under the western part of the Gunnedah Basin and the Rocky Glen Ridge. Widespread Late 
Carboniferous and Early Permian mafic lavas were succeeded by paralic-lacustrine environments with 
sediments of the Leard and Goonbri Formations deposited. This was followed by low energy fluvial 
conditions in which the coal measures of the Maules Creek Formation were deposited.  

An Early Permian transgression then inundated the area and deposited shallow marine para-conglomerate, 
sandstone and siltstone of the Porcupine and lower Watermark Formations and culminating in the deposition 
of the upper Watermark Formation marine claystone.  

The Black Jack Formation was deposited in a major delta system with a dominantly northeast sediment 
source from the New England region. A minor westerly provenance associated with the emergence of the 
Lachlan Fold Belt is also apparent. The New England provenance of the lower Black Jack Formation resulted 
in generally quartz lithic and arkosic sandstones with limited reservoir potential. The sandstones were 
deposited in a lower delta plain/marginal marine environment. 
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Figure 2-9 Stratigraphy of the Gunnedah Basin 
 

Deposition of the lower Black Jack Formation sediments was followed by an episode when marine conditions 
affected the Gunnedah Basin, with the deposition of sandstones of poor to fair reservoir quality. Deposition 
of the western derived quartzose sandstones was followed by very widespread coal swamp conditions 
depositing the thick Hoskissons Coal seam that is readily correlated across the Basin. The thickness of the 
Hoskissons Coal ranges from less than 1m in the west to more than 12m in the north and to 18m in the 
south-east. 

Late Permian volcanic activity and tectonism to the east resulted in renewed deposition of more lithic 
sediments with an easterly provenance and consequently the upper Black Jack Formation has only limited 
potential for reservoir development. A period of tectonism, uplift and erosion of variable intensity throughout 
the Basin followed Late Permian deposition. The end of the Permian is marked by a major regional 
unconformity. 

The Digby Formation is marked by a basal conglomerate that has been derived from the New England Fold 
Belt. This unit thickens towards the east and onlaps onto the older sediments and basement to the west. 
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Reservoir quality is generally poor due to a tight sandstone matrix. Thick near-shore marine shales of the 
overlying Napperby Formation are considered a potential seal to any hydrocarbons reservoir in the Digby 
Formation. 

A major period of uplift and erosion during the Late Triassic ended Gunnedah Basin deposition. Deposition 
of the Surat Basin sequence commenced during the Early Jurassic, preceded by lava flows, pyroclastics with 
intercalated claystones of the Garrawilla Volcanics (Nandewar Range). During the Tertiary period of 
tectonism, the Liverpool Ranges were formed by massive extrusions of basalts. 

In the Triassic period, deposition of these alluvials continued forming beds of sandstones and mudstones. 
These outcrop in a belt which runs parallel to the Mooki and Goondiwindi fault regions, forming a non-marine 
wedge that was derived partly from the New England Tablelands. 

Volcanic activity in the late Triassic or early Jurassic periods caused the eruption of basalts in the Mullaley 
district between Gunnedah and Coonabarabran. During the Tertiary period of tectonism, the Liverpool 
Ranges were formed by massive extrusions of basalts representing the last major depositional episode in 
PEL 1.  

The present landscape is dominated by Quaternary sediments in the form of alluvial fans and outwash 
slopes that resemble the larger fans of the adjacent Darling Riverine Plains Bioregion to the west but are 
composed of coarser sediment and fan out at slightly steeper angles. The relative distribution of sediment 
from basalt or sandstone has a major impact on soil quality and vegetation. 
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3 Project Description  

3.1 Introduction 

Santos proposes to undertake drilling activities to assess the coal seam gas potential of the Gunnedah Basin 
in PEL 1, which are the subject of this REF. 

The proposed appraisal program includes drilling at the Wando 1 location to obtain information on coal 
depths, seam thickness, continuity, gas composition (as required) and reservoir pressure and permeability. 
Drill stem testing (DST) or equivalent downhole evaluation is planned to be undertaken on target coal seams 
to collect information on reservoir pressure and gain an indication of permeability. Drill cuttings may also be 
collected and analysed for gas composition information. Wando 1 is planned as a ‘chiphole’ which means 
that no continuous core is planned to be collected from the well. Following drilling to the well total depth and 
conduct of required well logging and testing the well will be plugged and abandoned with cement plugs from 
total depth to surface. 

In summary, the process involves: 

Á preparation of lease access tracks utilising existing access tracks as much as is practical; 

Á preparation of a level drill pad (also referred to as “well lease area”); 

Á placement of a drilling rig and ancillary equipment at the well lease; 

Á drilling of the well; 

Á collection and analysis of drill cuttings (as required); 

Á conduct well testing and wireline logging (as required); 

Á plugging and abandonment of the well; 

Á removal of equipment and imported materials from the site; and  

Á full rehabilitation of the site in line with legislative and landholder requirements. 
 

Santos has negotiated an access, compensation and rehabilitation agreement with the affected landowner in 
respect to land access, compensation and rehabilitation. A scouting survey has been undertaken in 
consultation with the relevant landholder prior to drilling taking place to locate the site with an emphasis on 
minimisation of impacts on the environment and property operations. 

3.2 Site preparation & equipment 

Various works will be required in order to prepare the site for the proposed drilling, including preparation of 
the well lease, access track improvements and construction as well as positioning the drill rig and associated 
temporary buildings and equipment on the site. The major equipment used on site will be a drilling rig and 
associated temporary buildings. These works are summarised further in this section. Figure 3-1 and Figure 
3-2 illustrate the proposed site layout for the well lease and access tracks. Figure 3-3 illustrates the proposed 
erosion and sediment control measures for the well lease. 
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Figure 3-1 Wando 1 Site Layout – Site Plan 
 
 

During site preparation, there will be some soil disturbance as a level drill pad will need to be constructed at 
the well lease. Associated lined drilling sumps and a flare pit will also be constructed on site for use during 
drilling operations.  The area to be disturbed for drilling activity is outlined in Table 3.1. 

Table 3-1 Areas of disturbance & cut and fill for well leases 
 Area of Disturbance Level 

Wando 1 86m X 64m with an overall area of 
disturbance of 5,504m2. 

Existing pit will be backfilled, compacted and 
graded to establish a pad level at approximately 
RL 338.20m AHD.  

New access 
track 500 x 6m = 3,000m2  
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Well Lease Construction 

Á Civil works equipment will be moved to site including bulldozer, excavator, grader, roller, water trucks, 
other trucks and support and light vehicles. 

Á Portable amenities will be located on site during construction. 

Á Any topsoil will be stripped and stockpiled. 

Á Required sumps will be excavated and lined with impermeable plastic sheeting. 

Á The lease area will be graded, rolled and otherwise constructed per Figure 3-2. 

Á A 10-3/4” steel conductor casing will be pre-installed at approximately 6m depth by the civil works crews 
ahead of the rig arriving on site. 

Á The well lease pad will be fenced in a conventional manner consistent with the fencing on the 
landholders property. 

Access track improvements and construction 

There is an existing track which provides partial access to the location. Upgrading of this track with gravel will 
be required, however no widening is necessary.  

Approximately 500m of new access track is required to be constructed to enable access to the well lease. 

The following is a list of the detailed works involved. 

Á All access tracks will be constructed 6m in width. 

Á The new access track will have a topdress of 150 mm of road base. 

Á The existing track will have approximately 500m dressed with 100mm road base. 

Á Track is to be constructed to allow wet weather access . 

Á Two sets of double gates and end assemblies to be installed in two locations on the northern boundary 
of the well lease. 

Drill rig positioning & operation 

Á Equipment will enter/exit the site via the main access gate. Equipment will include generator units, 
lighting towers, site offices, stores and other various buildings and equipment required for the duration 
of drilling. 

Á Moving and rigging up/down of equipment (i.e. installation and dismantling of rig equipment) is expected 
to take up to 3 days per site (3 per rig up, 3 per rig down). 

Á Ancillary equipment will be required on site during the course of the drilling activities, including wireline 
trucks, cementing trucks and service company vehicles, these vehicles will exit and enter the site as 
required. 

3.3 Drilling Activities 

The well will have a specific design ensuring compliance with relevant legislation. A nominal 10-3/4” 
(273mm) cemented conductor is to be installed by the lease builder to approximately 6 m below ground level. 
Surface hole of 8 1/2“ (216mm) will be rotary drilled to approximately 150mRT, where a 7” (178mm) steel 
surface casing will be landed and pressure cemented in place with cement to surface. The main hole of 
diameter 6-1/8” (156mm) will be drilled from the 7” (178mm) casing shoe to well total depth planned to be 
20m into the Boggabri Volcanics at approximately 720mRT based on the pre-drill geological prognosis. DSTs 
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or equivalent downhole evaluations may be conducted on penetration over selected Late and Early Permian 
Coals with testing to be performed in accordance with legislative requirements.  

The closest offset wells to the proposed activities are Wondobah Ddh 1 (5.35km), Millie Ddh 1 (10.13km) and 
Goran 1 (8.12km). 

Once the well has reached its total depth, geophysical wire-line logs will be run over the entire length of the 
hole to identify major stratigraphic units, intersected coal seam depth and seam thickness. Further DST or 
equivalent downhole evaluation may follow after completion of logging. Following logging and any post TD 
activities, the well will be fully plugged and abandoned from bottom to top with cement plugs. A separate 
P&A program will be issued at a later date. Regulatory approval is required for the abandonment program 
prior to abandonment operations commencing. 

It is worth noting that due to poor quantity of stratigraphic data in the vicinity of the planned well it is 
estimated that the pre-drill prognosed formation tops may be forecast in error of up to +/- 100m. 

3.4 Abandonment and rehabilitation 

The well will be cemented, plugged and abandoned in accordance with DTIRIS requirements and 
rehabilitated following completion of activities within the allowed regulatory timeframe, unless needed for 
further exploration testing. In the case of plug and abandonment, the intermediate casing would be removed 
above the top of cement (where required and practicable) and a steel identification plate installed near the 
top of the hole > 1 metres below the surface. 

Once the drilling and testing activities are complete, the disturbed area is proposed to be rehabilitated with 
appropriate mitigation measures and environmental safeguards implemented to minimise potential impacts. 
All rehabilitation works will be undertaken with maximum regard to environmental protection and 
rehabilitation, vegetation, subsoil and topsoil management, weed control, erosion and sedimentation 
management and revegetation in accordance with the relevant statutory requirements. 

Revegetation & rehabilitation will be undertaken within the required regulatory timeframe. All private tracks 
used during operations are generally returned to their pre-operations state or to a condition agreed by the 
landholder. 

3.5 Duration 

Drilling activities are temporary and will not have any long-term impact on the visual amenity of the area. The 
drilling of the well is expected to occur over a 30 day period not including lease build, or site restoration. 
There will be 14 days of lease construction activities prior to drilling the well. Rehabilitation activities of 30 
days following the drilling of the well will be additional to this period.  

This equates to a total of approximately 44 days of construction and drilling and 30 days of rehabilitation, as 
outlined in the table below. 

Table 3-2 Duration of drilling and site activities 
Activity Expected Duration 
Lease Build  14 days 

Drilling  30 days 

Rehabilitation 30 days 
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3.6 Staff & Hours of Operation  

The number of employees present on the site at any one time is expected to be up to 20 persons. It is not 
proposed to provide a workers camp on the site, with off-shift drilling crews to be located in nearby 
accommodation with travel to and from site to be provided. 

The hours of operation during the drilling and work over will be on a 24-hour a day basis as negotiated with 
the landholder. Personnel movements to and from site will be minimised outside of a single shift change per 
day but may be necessary due to emergency situations or specific activities (e.g. crews and service 
companies entering and leaving site to conduct specific activities). 

3.7 Chemicals 

A number of chemicals are planned to be utilised to facilitate the efficient and safe drilling of the wells in line 
with best oilfield practice. These chemicals are typical of those generally used in oilfield activities. These 
chemicals will be used either to deliver the wells as planned or will be held in contingency to handle 
unplanned scenarios (e.g. stuck pipe, excessive mud losses etc.). The Material Safety Data Sheet (MSDS) 
information for all of these chemicals can be found on the Santos web site 
(http://www.santos.com/exploration-acreage/gunnedah-basin-gas/fact-sheets-msds.aspx).  The fluids are 
water based (not synthetic or oil based) and recycled for reuse as much as possible during the drilling 
process. The following list summarises the list of relevant chemical MSDS for the proposed activities. 

Á AMC Xtra-Sweep Á Mud Flush III Á AMC CR-650 

Á AMC Lime Á Guar gum, propoxylated Á Cement – Standard – Class A 

Á AMC Hammer Oil Á Fly Ash – Eraring Á CFR-3 

Á AMC Aus-Ben Á Flocele 3/8” Á CAL-Seal 60 

Á AMC Aus-Gel Á AMC EP Bit Lube Á Calcium Chloride – Flake 

Á AMC Aus-Plug Á Econolite Additive Á Bentonite 

Á Barite Á Rheolube Á AMC Superfoam 

Á Caustic Soda (Rheochem) Á Idcide-20 Á Salt (Rheochem) 

Á Citric Acid (Rheochem) Á JK-261 Á AMC PAC R 

Á Frascseal Fine, Medium Á Sodium Bicarbonate Á Baroid Quikmud 

Á Drispac (Regular and 
Superlo) Polymer 

Á Kwikseal 
(Fine/Medium/Coarse) 

Á Quickseal 
(Fine/Medium/Coarse) 

Á Soda Ash Dense Á Xanthan Gum (XC) Á Defoam-A 

Á SAPP Á Rheopac R/LV/UL/RD/LVD Á Trugel 13-A 

Á Poly-Bore™ Á Pheno Seal Á JK 161-LV 

Á CSR Raw Sugar / Brown 
Sugar 

Á Potassium Chloride 
(Rheochem) 

 

3.8 Justification of activity 

Drilling of the Wando 1 well is a necessary step in the ongoing exploration and evaluation of the hydrocarbon 
potential in PEL 1, which to date has undergone limited petroleum exploration. Discovery and appraisal of 
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coal seam gas resources in the area has the potential to increase the state’s reserves and revenue from gas 
and underpin future exploration or production in the region. 

The proposed program consists of preparing a lease site and access tracks, drilling a well, wireline 
geophysical logging, drill stem testing or equivalent downhole evaluation, casing and cementing using steel 
casing strings, plugging and abandoning of the well and rehabilitation of the site. These procedures are 
required to define and identify potentially commercially valuable reserves of coal seam gas. Santos is 
committed to undertake this work as part of its obligations under NSW petroleum legislation and its 
obligations contained in the Farm-in Agreement entered into with Australian Coalbed Methane Pty Ltd. 

3.9 Alternatives 

There is limited previous drilling in this area of the Gunnedah Basin that is sufficiently deep for the purposes 
of petroleum exploration. The proposed drilling operation is essential to gain detailed stratigraphical data and 
information on target coal seam pressures and permeabilities. Sampling of drill cuttings for gas composition 
may also be undertaken to gather data on gas composition heterogeneity throughout the target coal seams 
in PEL 1. Due to the highly specialised nature of the proposed works, drill cutting sampling and well testing 
are the only feasible method available to obtain reliable and accurate gas composition and pressure and 
permeability data for the local coal resource. Geophysical methods available (e.g. seismic), which could be 
applied to exploration would show the structure of the basin but would not provide the ability to sample and 
analyse the stratigraphy of the Gunnedah Basin to quantify coal seam gas potential. 

The location of the appraisal hole is a substantial factor in the evaluation of the potential coal seam gas 
resource. The initial location of the appraisal hole was carefully considered by the project team, in 
consultation with specialist consultants and agricultural operators and taking into account the underlying 
geology, the existing environment and the current land use.  

The selection of the proposed chip hole site located on privately owned land has been based upon the 
ecological protection principles of avoidance and harm minimisation. The site has been selected to avoid 
and/or minimise potential ecological impacts. The well lease site selection process identified areas where 
historical disturbances had modified the natural condition and where zero or minimal vegetation clearing, tree 
removal and earthworks would be required to establish the well lease and associated infrastructure, including 
the access track. 

The site was located in consultation with the landholder and with the assistance of a scouting party 
comprised of Santos’ Project Representatives, Cultural Heritage Officers and Lease Construction Experts. 
Third party surveyors and Ecologists were also consulted to assist in positioning of the well lease as part of 
the scouting process. 

Once all known constraints were identified on the site, this information was used to delineate areas to be 
avoided in the initial appraisal hole location identification process. This included areas which would require 
unnecessary intrusion on sensitive ecological communities or significant cut and fill to accommodate level 
drilling pad and all weather vehicular access. 

The final area identified for the appraisal hole operations have been determined to avoid existing constraints 
as much as is practical. By undertaking the site identification methodology outlined above, the evaluation of 
alternative sites for the drilling program were undertaken using an adaptive management approach, where 
constraints were identified, verified in the field and avoided. The resulting appraisal hole location area is 
considered the most appropriate location both from a resource investigation perspective and to minimise any 
potential environmental impacts.  
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3.10 Stakeholder Consultation 

Santos has a commitment to open and transparent consultation with the communities that they work in. 
Since beginning their Gunnedah Basin coal seam gas exploration in 2008, the Gunnedah Project Execution 
Team has held more than 30 community information sessions within the Gunnedah Basin. Santos is 
committed to consultation with key stakeholders, including: 

Á Landholders 

Á Business 

Á Local, State and Federal government 

Á NSW Farmers Association 

Á Namoi Catchment Management Authority 

Á Utilities operators 

Á Local Aboriginal Land Councils 

Á Special interest and activist groups 
 

Consultation aims to: 

Á Increase understanding of the coal seam gas industry in NSW 

Á Explain what is involved in coal seam gas exploration and appraisal activities 

Á Explain the differences between petroleum exploration legislation and mining legislation  in NSW 

Á Identify issues that generate community interest and concern in the Gunnedah Basin 
 

Santos provides information about their activities across the entire exploration area using the following 
consultation methods: 

Á Notification of neighbours (those sharing boundaries with properties where Santos is working) prior to 
commencement of activities. 

Á Community consultation sessions and presentations are held throughout the year at areas that are 
close to upcoming work. Community consultation sessions are attended by subject specialists (e.g. 
geologists, drilling engineers, hydrologists and hydrogeologists) to enable the community to speak 
directly to the people responsible for the work being undertaken in the area. 

Á AgQuip (every August) - Santos displays equipment and has up to eight subject specialists in 
attendance to answer questions from the public. The display at Agquip in August 2010 included a mock 
pilot well site with all of the kit that will be on site for a pilot test. 

Á 1800 number - attended during business hours, all calls returned within 48 business hours. 

Á Public email address – emails returned within 48 business hours. 

Á Newsletter (4 times per year, direct mailed to a database of over 5 000 stakeholders). 

Á Briefing of key Local, State and Federal government staff and elected representatives. 

Á Field trips to drill and seismic work sites (on request, year round). 

Á Presentations to community groups (on request, year round). 

Á Factsheets – a set of six factsheets (CSG Overview, CSG Regulation in NSW, Exploration Core Hole 
Drilling and Pilot Testing, Incidental Water Management, Seismic Testing) available in printed or 
electronic versions (http://www.santos.com/exploration-acreage/gunnedah-basin-gas/factsheets-
msds.aspx). 
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Á Website www.santos.com/gunnedah – information includes factsheets, newsletters and presentations, 
frequently asked questions, photographs of sites and equipment, materials safety data sheets for 
chemicals used, upcoming events, industry terminology and a link to the Namoi Catchment Water Study 
website. 

Á Gunnedah regional office – 88 Marquis Street, Gunnedah. 
 

To ensure that the community was aware of the proposed activities within the area, the following consultation 
activities were undertaken: 

Á Community consultation sessions (public meetings) were run at Spring Ridge on Tuesday 23 March and 
Gunnedah on Wednesday 24 March 2010. Both ran from 2-8pm. In the afternoon, team members 
(drilling engineer, geologist, hydrologist) engaged with landholders in one-on-one conversations. In the 
evening, pilot-focused presentations on geology, drilling and water handling were given in a facilitated 
session. The sessions were advertised in local papers (2 weeks prior to event), in the March edition of 
the newsletter (sent to 5,000 recipients) and by email. Approximately 70 people attended the session 
held in Spring Ridge. 

Á In addition to the sessions early last year, eight Ask Santos Community consultation sessions have 
been held late last year and early this year as outlined in the table below. The presentations used at 
each of these sessions are available on Santos’ website at www.santos.com/gunnedah.  

 

TOPIC QUIRINDI GUNNEDAH 

Gunnedah Basin Geology 17 November 2010 18 November 2010 

Pilot testing design principles 8 December 2010 9 December 2010 

Pilot testing water handling principles 9 February 2011 10 February 2011 

Beneficial water reuse 13 April 2011 14 April 2011 
 

Á Briefings provided to the local shire councils (Liverpool Plains and Gunnedah). 

Á The newsletters (direct mailed to over 5 000 property owners and stakeholders in the region) provided 
detailed information on various aspects of our pilot testing activities specifically: 

» June 2010 - water handling during pilot testing;  

» November 2010 - gave further information on pilot site logistics, water monitoring and coal geology;  

» December 2010 - explains specific field operations and work plans for 2011. 
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4 Regulatory Context 
There is a range of legislation applicable to the proposed activities which are addressed below. 

4.1 Petroleum (Onshore) Act  

The Petroleum (Onshore) Act 1991 (NSW) (Petroleum Act) regulates the onshore exploration for and 
production of petroleum.  Under the Petroleum Act, petroleum means: 

(a) any naturally occurring hydrocarbon, whether in a gaseous, liquid or solid state, or 

(b) any naturally occurring mixture of hydrocarbons, whether in a gaseous, liquid or solid state, or 

(c) any naturally occurring mixture of one or more hydrocarbons, whether in a gaseous, liquid or solid 
state, and one or more of the following, that is to say, hydrogen sulphide, nitrogen, helium, carbon 
dioxide and water,  

and includes any substance referred to in paragraph (a), (b) or (c) that has been returned to a natural 
reservoir, but does not include coal or oil shale or any substance prescribed to be a mineral for the 
purposes of the Mining Act 1992. 

The holder of an exploration licence has the right to prospect for petroleum on the land comprised in the 
licence.  The proposed activities will be undertaken within the area of PEL 1 granted under the Petroleum 
Act.  PEL 1 indicates categories of works that are permissible as follows: 

Category 1 

Á Geological mapping 

Á Rock sampling (by hand held equipment) 

Á All reconnaissance drilling other than petroleum exploration holes 

Á Geophysical surveys other than seismic 

Á Airborne surveys 

Category 2 

Á Access tracks or line clearing involving formed construction or significant native vegetation disturbance 

Category 3 

Á Petroleum exploration holes 

Á Seismic surveys 

 
The proposed activities fall under Category 3.  Under Condition 1 of PEL 1, Category 3 activities require 
notification to the Department of Primary Industries, submission of a Review of Environmental Factors (REF) 
under Part 5 of the EP&A Act and approval of the Assistant Director, Environment of the Department of 
Primary Industries. This REF is being submitted in accordance with Condition 1 of PEL 1. 
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4.2 Environmental Planning & Assessment Act  

4.2.1 Overview 

The Environmental Planning and Assessment Act 1979 (NSW) (EP& A Act) regulates development carried 
out in New South Wales.  The carrying out of development is regulated under either Part 3A, Part 4 or Part 5 
of the EP&A Act. 

Development is required to be assessed under Part 5 of the EP&A Act if the relevant environmental planning 
instruments provide that the development does not require consent or is not exempt development and the 
development is either carried out be a determining authority or requires the approval of a determining 
authority. 

The proposed activities fall within the local government area (LGA) of Gunnedah Shire.  The subject site is 
zoned 1(a) Rural (Agricultural Protection) under the Gunnedah Local Environmental Plan 1998 (NSW) 
(Gunnedah LEP).  The proposed activities are permissible with development consent under the Gunnedah 
LEP.  However, State Environmental Planning Policy (Mining, Petroleum Production and Extractive 
Industries) 2007 (NSW) (Mining SEPP) applies to the activities.  The Mining SEPP aims "to provide for the 
proper management and development of mineral, petroleum and extractive material resources for the social 
and economic welfare of [New South Wales]".  Clause 6 of the Mining SEPP provides that development for 
the purposes of petroleum exploration may be carried out without development consent.  Clause 6 applies 
despite the provisions of the Gunnedah LEP.  This has the effect that the proposed activities are 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 Assistant Director, Environment of the 
Department of Primary Industries and the New South Wales Office of Water will be determining authorities 
for the purposes of Part 5 of the EP&A Act because their approval is required for the proposed development 
under the legislation administered by these determining authorities. 

4.2.2 Determining Authorities and the REF 

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.  

Additionally, clause 228 of the Environmental Planning and Assessment Regulation 2000 (NSW) sets out the 
factors that must be taken into account concerning the impact of an activity on the environment. 

The determining authorities are required to 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 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:  
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(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 

(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 authorities in meeting their obligations under the 
EP&A Act.  In particular, the "seven part" test has been applied to the proposed activities (refer Ecological 
Assessment in Appendix A). This REF concludes that the proposed activities are not likely to significantly 
affect the environment or threatened species, populations or ecological communities or their habitats. 

4.2.3 Gunnedah Shire Local Environmental Plan 

The site of the proposed chip hole is zoned 1(a) Rural (Agricultural Protection) under the Gunnedah LEP.  As 
stated above, the effect of the Mining SEPP is to require the proposed development to be assessed under 
Part 5 of the EP&A Act.  However, consideration has been given to the nature and objectives of the 1(a) 
Rural (Agricultural Protection) zone.  The objectives of zone 1(a) Rural (Agricultural Protection) are:  

(a)  to protect the use and efficiency of prime agricultural land while permitting appropriate development 
subject to suitable subdivision controls, 

(b)  to permit other forms of development which are ancillary to rural land uses or that, as a result of their 
nature, require siting outside the urban area, 

(c)  to avoid further fragmentation and alienation of useable rural land, 

(d)  to retain the low density nature of settlement within the rural areas and ensure that any future 
development does not create unreasonable demands on the existing infrastructure or available services, 

(e)  to provide for the requirements of the rural community, 

(f)  to maintain safety and convenience along main roads by discouraging uses that are likely to generate 
traffic volumes which disrupt traffic flow, 

(g)  to ensure that the existing level of scenic amenity is maintained by requiring development to have regard 
for significant ridgelines and hilltops. 

The proposed development of the chip hole is not expected to impact on the use and efficiency of prime 
agricultural land or fragment usable rural land and is considered generally consistent with the objectives of 
the zone. 
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4.2.4 State Environmental Planning Policy No. 44 – Koala Habitat Protection 

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". 

Schedule 1 of SEPP 44, which lists the LGAs to which SEPP 44 applies, includes the Gunnedah LGA.  
SEPP 44 applies to local councils determining development applications under Part 4 of the EP&A Act.  
Although SEPP 44 does not apply in relation to the assessment of development under Part 5 of the EP&A 
Act, it has been considered in the preparation of this REF. 

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: 

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. 

The Ecological Assessment in Appendix A reports that no canopy trees occur within the chip hole lease, 
however one species of listed Koala food tree is present on within the study area (Bimble Box). It does not 
constitute 15% of the total number of trees in the upper canopy of lower strata across the study area. 

4.3 Environmental Protection and Biodiversity Conservation Act  

The Environment Protection and  Biodiversity Conservation Act 1999 (Cth) (EPBC Act) provides that a 
person proposing to take an action that the person thinks may be a "controlled action" must refer the 
proposal to the Minister for Sustainability, Environment, Water, Population and Communities (Minister).  A 
"controlled action" is an action that: 

Á will have or is likely to have a significant impact on  

» World heritage areas 

» National heritage places 

» Ramsar wetlands of international importance 

» Commonwealth listed threatened species and communities 

» Commonwealth listed migratory species 

» Commonwealth marine areas 

» The environment on Commonwealth land 

» Great Barrier Reef Marine Park;  

Á Is undertaken by the Commonwealth and will have or is likely to have a significant impact on the 
environment; 

Á Is undertaken by any person on Commonwealth land and will have or is likely to have a significant 
impact on the environment; or 
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Á Is a nuclear action. 
 

These are referred to as "matters of national environmental significance" (MNES).  The EPBC Act sets out 
the process for identifying and listing the MNES including listed threatened species and listed migratory 
species. 

If the Minister decides that the proposed action is a controlled action, then the approval of the Minister is 
required under the EPBC Act   

A person proposing to take an action that the person thinks is not a controlled action may refer the proposal 
to the Minister for the Minister's decision whether or not the action is a controlled action.  The proposed 
activities are not expected to have, or be likely to have, a significant impact on MNES including, in particular, 
listed threatened species or listed migratory species under the EPBC Act. A referral is therefore not 
considered necessary. 

4.4 Threatened Species Conservation Act 

The objects of the Threatened Species Conservation 1995 (NSW) (TSC Act) include: 

Á To conserve biological diversity and promote ecologically sustainable development; 

Á Prevent the extinction and promote the recovery of threatened species, populations and ecological 
communities; 

Á To protect the critical habitat of those threatened species, populations and ecological communities that 
are endangered; and 

Á To ensure that the impact of any action affecting threatened species, populations and ecological 
preventing the extinction and promoting the recovery of threatened species, populations and ecological 
communities is properly assessed. 

 
The TSC Act provides the procedure for the listing of threatened species, populations and ecological 
communities and key threatening processes in New South Wales and the preparation and implementation of 
recovery plans and threat abatement plans. 

The TSC Act also provides the mechanism for applying for and obtaining licences to take actions which will 
or is likely to result in harm to any animal that is a threatened species, population or ecological community, 
the picking of any plant which is part of a threatened species, population or ecological community, damage to 
critical habitat or damage to habitat of a threatened species, population or ecological community where such 
actions require a licence to be obtained. 

4.5 National Parks and Wildlife Act  

Threatened Species 

Part 8A of the National Parks and Wildlife Act 1974 (NPW Act) regulates the undertaking of activities which 
may impact on threatened species, populations and ecological communities listed under the TSC Act and 
their habitats.  The NPW Act provides that a person must not harm any animal that is a threatened species, 
population or ecological community, pick any plant which is part of a threatened species, population or 
ecological community, damage any critical habitat or damage any habitat of a threatened species, population 
or ecological community without a licence being obtained under the NPW Act or TSC Act or unless another 
exception applies.   
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The NPW Act provides that these requirements do not apply if the action was essential for the carrying out of 
an activity in accordance with an approval of a determining authority under Part 5 of the EP&A Act where the 
determining authority has complied with Part 5. 

Aboriginal Cultural Heritage 

The NPW Act conserves places, objects and features of significance to Aboriginal people.   

It is an offence under the NPW Act to: 

Á harm or desecrate an object that the person knows is an Aboriginal object except in accordance with an 
Aboriginal heritage impact permit; 

Á harm or desecrate Aboriginal objects and Aboriginal places except in accordance with an Aboriginal 
heritage impact permit or where the person can show they exercised due diligence to reasonably 
determine that no Aboriginal object would be harmed; 

 

The proposed activities have been located in previously disturbed areas to reduce the risk of impacting upon 
areas of possible Aboriginal cultural heritage.  A cultural heritage site inspection of the proposed disturbance 
areas has been undertaken.  No Aboriginal places or objects were identified during the site inspection of the 
sites for the proposed activities.  A cultural heritage assessment has been undertaken by Santos and is 
provided in Appendix B. 

4.6 Heritage Act  

The main objective of the Heritage Act 1977 (NSW) (Heritage Act) is to encourage the conservation of the 
heritage of New South Wales.  It prevents impacts on "relics", which are defined as: 

any deposit, artefact, object or material evidence that:  

(a)  relates to the settlement of the area that comprises New South Wales, not being Aboriginal 
settlement, and 

(b)  is of State or local heritage significance. 

Under the Heritage Act, it is an offence to disturb "disturb or excavate any land knowing or having 
reasonable cause to suspect that the disturbance or excavation will or is likely to result in a relic being 
discovered, exposed, moved, damaged or destroyed unless the disturbance or excavation is carried out in 
accordance with an excavation permit". The proposed activities have been located to reduce the risk of 
impacting upon relics.  There are no items of heritage significance listed as occurring on the subject site in 
either the Gunnedah LEP 1998 or on the NSW State Heritage Register. A number of items of local and State 
heritage significance were recorded as occurring within the Gunnedah Local Government Area, however 
these are not located in close proximity to the subject site. 

Four sites within the Gunnedah LGA are listed on the Commonwealth Register of National Estate, however 
none of these are on the subject site. 

4.7 Protection of the Environment Operations Act  

The primary objective of the Protection of the Environment Operations Act 1997 (NSW) (POEO Act) is to 
"protect, restore and enhance the quality of the environment in New South Wales, having regard to the need 
to maintain ecologically sustainable development". The POEO Act requires entities intending on carrying out 
an activity declared to be a "scheduled activity" under Schedule 1 to hold an environmental protection licence 
(EPL) and comply with the conditions set out in the EPL. 



Review of Environmental Factors 
Wando 1 Chip Hole – PEL 1, Gunnedah Basin 

 
 

 
 
PR108962; Rev 1, 28 June 2011 Page 35 

The proposed activities are not a scheduled activity and an EPL is not required. 

4.8 Water Legislation 

Water Act 2007 (Cth) 

The Water Act 1997 (Cth) (Commonwealth Water Act) regulates the management of water resources in the 
Murray-Darling Basin.  One of the main objectives of the Commonwealth Water Act is to establish the 
powers for the Murray-Darling Basin Authority to prepare and implement the Murray-Darling Basin Plan. 

The Murray Darling Basin Plan will establish limits on the quantities of surface water and groundwater which 
can be access from "Basin water resources" in each of 78 "sustainable diversion limit" (SDL) areas within the 
Murray Darling Basin.  "Basin waster resources" includes all water resources within, or beneath the Murray 
Darling Basin but does not include groundwater that forms part of the Great Artesian Basin (GAB). 

Water Act 1912 (NSW) 

The Water Act 1912 (Water Act) was the principal legislation for regulating access to surface water and 
groundwater in NSW from 1912 to 2000.  The Water Act is being phased out and replaced with the Water 
Management Act 2000 (NSW) (Water Management Act).  However, the Water Act still applies to some 
activities in parts of NSW.   

The Water Act currently applies to the drilling of, and pumping of water from wells. Under Part 5 of the Water 
Act, bore licences are required to be obtained from the NSW Office of Water for the drilling of, and pumping 
of water from, wells.  This proposal does not seek to drill or pump water from a well and therefore in 
accordance with the Water Act, a bore licence is not required. 

Water Management Act 2000 (NSW) 

The Water Management Act applies in respect of groundwater resources which are regulated by water 
sharing plans (WSPs).  A WSP is a statutory water management instrument prepared under the Water 
Management Act. 

There is currently one WSP in place in the location of the proposed chip hole.  This is the Water Sharing 
Plan for the upper and Lower Namoi Groundwater Sources 2003 relating to the upper Namoi Alluvium GMA 
(GMA 004).  This WSP applies to the unconsolidated alluvial deposits of the Narrabri and Gunnedah 
Formations which lie above the Hoskinsons Coal strata from which water is intended to be extracted. 

A Draft Water Sharing Plan for the NSW Murray Darling Basin Porous Rock Groundwater Sources 2011 has 
been prepared but is not yet in force.  The location of the proposed chip hole falls within the Gunnedah-
Oxley Basin MDB Groundwater Source within the WSP.  If the Draft Water Sharing Plan commences, then 
approvals will be required to be considered under the Water Management Act instead of the bore licences 
under the Water Act.  Water licences, water use approvals and water supply work approvals under the Water 
Management Act will not be required because the Water Management (General) Regulation 2004 (NSW) 
provides an exemption from the requirement to obtain these licences and approvals for prospecting for 
petroleum under the Petroleum (Onshore) Act 1991 in relation to water required for that purpose.  However, 
an aquifer interference approval may be required under the Water Management Act. 
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5 Environmental Impacts and Mitigation 

5.1 Introduction 

This section of the REF addresses the potential environmental impacts associated with the proposal and any 
mitigation measures required to ensure that they are appropriately managed. A number of specialist 
investigations were prepared to assist in assessing these impacts, including: 

Á Ecological Assessment, prepared by RPS 

Á Cultural Heritage Assessment, prepared by Santos 

Á Santos Drill Rig Noise Assessment, prepared by Heggies (now SLR) 

5.2 Ecology 

5.2.1 Flora and Fauna 

Impacts 

The potential impacts associated with the proposed activities are generally short-term and temporary.  The 
physical ground disturbance will be limited to within the well lease area and along the proposed access 
tracks, which will result in the removal of ground cover vegetation only.     

The proposed chip hole lease is located within an area of grassland that has been heavily invaded by exotic 
species. The grassland spans approximately 5ha and is highly disturbed by continued grazing, weed 
invasion, historical vegetation clearing, and the presence of a small rubbish pit. This area provides limited 
habitat for common, generalist species only.  Approximately 5,504m2 of grassland, including the rubbish pit, 
will be removed as part of the proposed activity.  

The chip hole lease is classified as White Box-Yellow Box-Blakely’s Red Gum woodland, listed under the 
TSC Act, as it may have previously supported White Box, and includes some native understorey species. It 
is not considered to be the EPBC Act Box-Gum Woodland and Derived Native Grassland.  This area lacks 
important habitat features for significant native flora and fauna.  As such the proposed chip hole lease has 
limited ecological value and impacts are expected to be negligible. 

Approximately 500m of access track is required to be constructed to a width of 6m.  This will result in the 
clearing of 0.3ha of ground cover vegetation.  While the vegetation in this area is comprised of pasture 
grasses that have been heavily invaded by weed species, it is considered to be an EEC under the TSC Act, 
and a TEC under the EPBC Act.  Given the current agricultural land use of this area, and the low habitat 
values associated with the disturbed ground covers, the removal of 0.3ha of vegetation is considered to have 
a minimal impact. 

The proposed activity is located approximately 14km from Lake Goran, a nationally significant wetland, and 
3km from Wondoba State Conservation Area.  Given the poor connectivity, and considerable distance 
between the study area and these conservation areas, the proposal is considered to have a minimal impact 
on Wondoba State Conservation Area and Lake Goran.   

An assessment of potential ecological impacts associated with the proposal has been undertaken, including: 

Á Potential short-term impacts; 

Á Vegetation removal;  

Á Disruption of breeding cycle, roosting and sheltering behaviour; 
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Á Disruption of pollination cycle and seed dispersion; 

Á Introduction and spread of weeds and feral pest species;  

Á Noise; and 

Á Potential disturbance to nearby areas of ecological significance. 

 
Each of the above listed potential impacts is discussed in greater detail below. 

Potential Ecological Impacts 

The proposed chip hole lease is located within a disturbed grassland and is void of canopy and shrub layer 
vegetation.  While the chip hole lease is in poor condition, it is considered to be White Box-Yellow Box-
Blakely’s Red Gum grassy woodland, as listed under the TSC Act.   

Evidence of Koala usage was observed in the study area adjacent to the chip hole lease. As no Koala 
habitat trees will be cleared, the impacts to Koala are considered minimal.   

The proposed chip hole lease will result in clearing of native and introduced species, and is not considered to 
have a significant impact on the EEC. Slashing of grassland within areas of TEC / EEC will be required to 
widen the access track, however this will have a temporary impact upon this community only.   

Potential Short-term and Long-term Impacts 

Temporary short-term impacts will be associated with the establishment and operation of the chip hole lease 
site.  The proposed rehabilitation and revegetation of the chip hole lease site will reinstate vegetation of 
similar structural diversity and habitat value over the long-term. Rehabilitation will be completed within 6 
months of decommissioning.  In consideration of site rehabilitation and revegetation activities that are to 
occur at the well site once decommissioning has occurred, it is unlikely that there will be any long-term 
impacts associated with the well lease. Furthermore the rehabilitation and revegetation of the activity site is 
likely to benefit the local ecology over the long-term, particularly given the current poor ecological condition 
of the study area. 

The extension of the access track will result in permanent vegetation removal (0.3ha), as per landholders 
requests.  Given the low ecological value of the vegetation to be removed, this is considered to be a minimal 
long-term impact.   

Vegetation Removal 

The chip hole lease has been selected to avoid the need to clear canopy vegetation.  Vegetation disturbance 
will be limited to ground cover vegetation that is dominated by weed species, and native pasture grasses.  
While mature canopy species occur to the north and south of the proposed well lease, mitigation measures 
will be implemented to ensure these trees are not impacted throughout construction activities.   

The new access track will result in the removal of ground cover vegetation that is dominated by weed 
species. The access track has been selected to ensure no canopy vegetation will be removed.  Where 
canopy vegetation occurs in close vicinity to the access track, vegetation protection measures will be 
implemented, as per the site EMP (Appendix E).   

Disruption of Breeding Cycle, Roosting and Sheltering Behaviour 

The breeding cycle, roosting, sheltering and foraging behaviour for some species, particularly the Koala, may 
potentially be impacted by the proposed activities that utilise habitat resources adjacent to the chip hole 
lease due to additional noise, light, and vehicle traffic. 

Disruption of Pollination Cycle and Seed Dispersion 

Excessive dust from the proposed activities could potentially disrupt the pollination cycle and ability of native 
plants to regenerate (i.e. germination, revegetation and re-colonisation of existing plants).  
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Introduction of Weeds and Feral Pest Species 

The proposed activities have the potential to create favourable conditions for introduced weed species within 
the study area, which could potentially lead to an increase of existing weed populations. This is most likely to 
occur where soil disturbance is to occur.  

All plant and machinery will be washed down and cleaned of any foreign soil and seed prior to being 
transported onsite to prevent the potential spread of introduced weeds and pathogens. 

Disturbance of surface soils along access roads / tracks and where re-shaping / re-levelling earthworks are 
proposed to occur may encourage weed growth. Weed species, especially those listed as noxious, should be 
removed from site or controlled by means of herbicide applications to help prevent or minimise their re-
occurrence within the proposed activities footprints. Where practical these weeds should be removed from 
site or controlled by means of herbicide applications to help prevent or minimise their re-occurrence.   

Noise 

Short term noise pollution as a result of vehicles, machinery and drilling may deter native fauna, including 
Koalas, from utilising the study area and immediate surrounding areas as habitat. The proposed activities 
could affect the migration and dispersal ability of native fauna particularly in relation to noise and vehicular 
movements. The proposed activities may result in short term increased noise pollution which has the 
potential to disrupt the breeding cycle and the foraging and roosting behaviour of some native fauna species. 

Potential Disturbance to Nearby Areas of Ecological Significance.   

The site is located approximately 3km to the south west of Wandoba State Conservation Area.  While 
canopy vegetation within the study area provides a tenuous link to the conservation area via vegetated road 
reserve, it is considered unlikely that vegetation within the study area provides an extension of habitat, given 
the disturbed nature of the study area.  Given the distance between the conservation area and the 
disturbance areas, as well as the temporary nature of the disturbance, it is considered unlikely that the 
proposed activity will result in disturbances to Wandoba State Conservation Area. 

The study area is located approximately 14km to the north west of Lake Goran, a nationally significant 
wetland.  Given the considerable distance, and the lack of connectivity between the study area and Lake 
Goran, it is considered highly unlikely that the proposal will impact upon Lake Goran.   

The potential direct and indirect impacts on ecology that may be associated with the proposal are considered 
to be minimal.   

5.2.2 Key Threatening Processes Relevant to Proposed Activities 

A threatening process is defined under the TSC Act as ‘a process that threatens, or that may threaten, the 
survival or evolutionary development of a species, population or ecological community’.  Threatening 
processes that adversely affect threatened species, populations or ecological communities, or possibly 
cause others that are not currently threatened; to become threatened are listed as key threatening processes 
(KTPs) under the TSC, FM and EPBC Acts. KTPs relevant to the proposed activities are discussed below. 

Table 5-1 Key Threatening Processes Relevant to the Proposed Activities 

Key Threatening Process Relevance to Proposed Activities 

Invasion of native plant 
communities by exotic perennial 
grasses 

The site has been heavily disturbed by exotic perennial grasses.  There exists the 
potential for the invasion of additional weed species. 

Clearing of native vegetation Land clearing is to occur as a result of the proposed activities, however vegetation 
to be cleared comprises ground covers only.   

Loss of hollow-bearing trees No hollow bearing trees will be removed as part of this activity.  Protection 
measures will be implemented to ensure hollow-bearing trees in the adjacent areas 
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Key Threatening Process Relevance to Proposed Activities 

are not impacted by the proposed activity.     

Infection of native plants by 
Phytophthora cinnamomi 

There exists the potential for the importation of this pathogen on unclean vehicles 
and plant machinery. It is recommended that all vehicles be cleaned of foreign soil 
from other sites to ensure that this pathogen is not introduced. 

Alteration to the natural flow 
regimes of rivers, streams, 
floodplains & wetlands. 

Lake Goran is located approximately 14km to the south-east of the site.  Given the 
considerable distance between the lake and the proposed activity site, it is unlikely 
that the proposed activity will result in alteration of the natural flow regimes or 
quality of the lake.   

 

5.2.3 Matters of National Significance 

As part of the Ecological Assessment (Appendix A), an EPBC Act Protected Matters Search was 
undertaken within the SEWPaC on-line database to generate a list of those Matters of National 
Environmental Significance (MNES) from the area, which may have the potential to occur within the subject 
site. This data, combined with other local knowledge and records was utilised to assess whether the type of 
activity proposed on the site will have or is likely to have a significant impact upon a MNES, or on the 
environment of Commonwealth land. Two areas of Commonwealth land are identified from the EPBC Act 
Protected Matters Search.  However the site is not land owned by the Commonwealth, and hence this 
portion of the Act is not applicable.   

The matters of NES and site-specific responses are listed below. 

Table 5-2 Matters of National Environmental Significance 
Matter of National 
Environmental 
Significance  

Overview 

World Heritage Properties The site is not a World Heritage area, and is not in close proximity to any such area. 

Wetlands protected by 
international treaty (the 
RAMSAR convention) 

The site is not part of any RAMSAR Wetland area. Goran Lake, located approximately 14 
km south east of the site is not a RAMSAR wetland. However, it is listed on the Directory 
of Important Wetlands in Australia as a Seasonal/intermittent freshwater lake. 

Nationally listed threatened 
species, migratory species 
and ecological communities: 

Box-Gum Grassy Woodlands and Derived Native Grasslands occur across the property, 
however this community does not occur within the chip hole lease.  Vegetation within the 
chip hole lease does not have the native species diversity, canopy density, or canopy 
regeneration to be representative of the EPBC Act Listed TEC.   
Goran Lake provides viable breeding and foraging habitat for listed migratory species. 
The proposed activities are unlikely to impact upon any migratory species and/or their 
habitats that occur at Goran Lake, due to the distance between the activity site and 
Goran Lake and the expected short timeframe of the proposed activities. 

All nuclear actions No type of nuclear activity is proposed for the site. 

Commonwealth marine 
areas 

The proposed activity on the site will not have a significantly adverse effect on any 
Commonwealth marine area. 

Great Barrier Reef Marine 
Park 

The proposed activity on the site will not have a significantly adverse effect on the Great 
Barrier Reef Marine Park. 

 

One EEC listed under the EPBC Act was positively recorded within the broader property.  No listed 
threatened species, migratory species or ecological communities were recorded within the study area. 
Pursuant to the EPBC Act, an assessment of potential impacts arising from the proposal on the White Box-
Yellow Box-Blakely’s Red Gum grassy woodland and derived native grassland community was undertaken in 
accordance with the EPBC Act and EPBC Act Policy Statement 1.1 - Significant Impact Guidelines Matters 
of National Environmental Significance (DEWHA, 2009). The assessment concluded that the proposed 
activities are unlikely to have a significant impact on the EEC. As such, the proposal is not considered to 
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constitute a ‘controlled action’ and approval from the Minister for Sustainability, Environment, Water, 
Population and Communities i(under the EPBC Act) is not necessary. 

Mitigation Measures 

Mitigation comprises the following: 

Á The lease will be appropriately fenced to ensure machinery is limited to the designated disturbance 
area.  Fencing will also ensure that all adjacent canopy trees are appropriately protected throughout 
construction works.  

Á Following construction of the chip hole, the disturbance area will be appropriately rehabilitated to meet 
landholder requirements.  Rehabilitation will include native grasses that are representative of the 
existing vegetation composition.  

Á Vehicle speeds will be limited to reduce the potential of fauna strike, and to reduce dust generation.  

Á Weed management procedures will be implemented to prevent the spread of weeds both on and off 
site. Weed monitoring will be undertaken throughout the construction phase, and weed removal carried 
out as necessary. Where vehicles and machinery are moving between the site and weed free areas, 
wash down procedures must be implemented.  Mexican Poppy, a Class 5 declared noxious weed will 
be appropriately controlled within the proposal footprint and along the proposed access road and tracks 
prior to the construction stage.   

Á To minimise potential impacts on adjacent grazing lands, all liquids (fuel, oil, cleaning agents, drilling 
liquids etc) will be stored appropriately and disposed of at suitably licensed facilities.   

Á Spill management procedures will be implemented as required.  

Á Rubbish will be collected and removed from the site.   

Á Appropriate erosion and sediment control measures will be utilised as required.   

Á Following construction of the chip hole lease, the disturbance area will be appropriately rehabilitated to 
meet landholder requirements.  Rehabilitation will include native grasses that are representative of the 
existing vegetation composition.  

Á An Environmental Management Plan has been prepared for the proposed activity and will be adhered to 
by site personnel at all times.   

5.3 Heritage 

5.3.1 Aboriginal heritage 

Impacts 

The subject site, including the lease pad and access tracks was inspected by Santos’ cultural heritage officer 
in March 2011. No items of significance were identified and no features likely to contain archaeological 
deposits were found. A Cultural Heritage Assessment was subsequently prepared (Appendix B) for the site, 
which concluded that Aboriginal objects are unlikely to occur in the subject area.  

A search of the NSW OEH Aboriginal Heritage Information Management System (AHIMS) undertaken as 
part of the assessment was made on 17 June 2011 and found that there were no items of cultural heritage 
located on the site or in the vicinity of the site. 

It is considered that the potential impacts associated with Aboriginal heritage can be appropriately managed 
if the mitigation measures presented below are proposed. 
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Mitigation Measures 

To limit any potential impact on any unknown Aboriginal sites or objects the following measures are 
proposed: 

Á Minimise impact to areas outside the area of operation through appropriate on-site induction of all 
employees and contractors attending site. 

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

Á In the event that any vegetation clearing is required to allow large machinery access to a given area, 
soil disturbance shall 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 shall be cut at their 
base just above ground level where possible.   

Á If works fall outside of the areas inspected for the purposes of the cultural heritage assessment or 
access routes are altered those areas must be further investigated by a qualified archaeologist. 

Á If an Aboriginal object or site is identified at any point during the proposed works, all works in the vicinity 
must cease immediately. That area shall be temporarily fenced with high visibility tape or barrier fencing 
in order to prevent further impact and a suitably qualified archaeologist contacted.  Works in that 
location shall not proceed until the site has been registered with the OEH and an appropriate course of 
action determined by the archaeologist.  In most instances this would involve applying for an Aboriginal 
Heritage Impact Permit (AHIP) from OEH in consultation with the Aboriginal Community. 

Á In the event that skeletal remains are uncovered, work must cease immediately in that area and the 
area fenced.  Santos shall then contact the NSW Police and follow the advised procedure.  If the 
skeletal remains are determined to be Aboriginal, Santos shall then contact the OEH and relevant 
Aboriginal Community Stakeholders in order to determine an action plan for the management of the 
skeletal remains prior to works commencing. 

 

5.3.2 Other Cultural Heritage  

Impacts 

There are no items of heritage significance listed as occurring on the subject site in either the Gunnedah LEP 
1998 or on the NSW State Heritage Register. A number of items of local and State heritage significance 
were recorded as occurring within the Gunnedah Local Government Area, however these are not located in 
close proximity to the subject site. 

Four sites within the Gunnedah LGA are listed on the Commonwealth Register of National Estate, however 
none of these are on the subject site. 

It is considered that the potential impacts associated with other cultural heritage can be appropriately 
managed if the mitigation measures presented below are implemented. 

Mitigation Measures 

It is considered highly unlikely that any items of European cultural heritage significance will be impacted by 
the proposed drilling. Nonetheless, heritage items are protected by legislation in NSW. If an object is found 
during drilling or other subsurface works that is considered to be of any heritage significance, all works shall 
cease, and a qualified archaeologist shall be contacted. 
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5.4 Ground water  

Impacts 

Due to the type of activity proposed, water from the targeted coal seams is not anticipated to be lifted. 

Potential impacts on groundwater may arise from the drilling process, where cross-contamination of 
groundwater from drilling fluids can occur. This will be prevented through the casing and cementing of the 
core hole in accordance with regulatory requirements.  

There is potential for groundwater contamination due to spills of fuels and chemicals at the lease site and 
mitigation measures to minimise this risk are set out below. 

A liner will be used for the drilling sump.  It will be removed after drilling with the water re-used or taken to an 
appropriate site for disposal. 

Mitigation Measures 

Á The drilling and installation of the core hole will be undertaken in accordance with good industry 
practice. 

Á Monitoring of private groundwater bores in a 2km radius (where landowner is agreeable) will be 
undertaken on a regular basis during drilling activities. As a minimum, bores will be monitored for water 
level and water quality, including pH, temperature, dissolved oxygen, redox and electrical conductivity. 
Samples will be analysed by a National Associated of Testing Authorities (NATA) accredited laboratory. 

Á Wells that are no longer required will be decommissioned. 
 

The management measures to control the handling and storage of chemical and hazardous substances and 
for spill prevention and response are identified in Section 5.9 Hazardous and Chemical Substances 
Management. 

Measures to minimise and manage waste are identified in 5.11 Waste Minimisation and Management. 

5.5 Air  

Impacts 

The existing air quality of the locality is typical of a rural area with the majority of air emissions and pollutants 
arising from existing agricultural activities including stock grazing, land clearing and soil preparation, sowing 
and harvesting of crops, vehicle and heavy machinery movements; bushfires and burn-offs. 

The potential for the activity to introduce additional air emissions would arise from the following sources: 

Á vehicle movements to and from the sites;  

Á construction and rehabilitation of the proposed access tracks and well lease;  

Á drilling of the chip hole. 
 

The air emissions associated with the proposal will be dust and greenhouse gases. 

The dust generated by drilling and ancillary equipment travelling to and from a location would vary 
depending on road and weather conditions. Internal roads on the property will be gravelled and vehicle 
movement will be very slow. Minimal dust would be therefore be generated.  In the context of the 
surrounding agricultural activities this will not be a significant issue.    
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Damage to any access roads would be repaired as soon as possible after occurrence to minimise any impact 
on the landholder or the public.  

Santos will notify the Gunnedah Shire Council of the proposed start time of drilling prior to its 
commencement and will liaise with the appropriate Council representatives should any repairs to Council 
roads be necessary. 

As the proposed activities are associated with exploration, potential contributions to greenhouse gases, for 
the duration of the activities, are confined to: 

Á the operation of diesel fuelled vehicular traffic;  

Á plant including the drilling rig;  

Á site power generation. 
 

Collectively these represent minimal emissions when compared with the agricultural activities that take place 
throughout the region. It is considered that the potential impacts associated with air emissions can be 
appropriately managed if the mitigation measures presented below are implemented. 

Mitigation Measures 

To minimise impacts on air quality the following actions will be undertaken: 

Á Access tracks are to be maintained with gravel throughout the duration of the project. 

Á Land disturbance areas are to be minimised. 

Á Slow speed restrictions will be enforced on internal site access tracks. 

5.6 Noise  

The site is located in an agricultural area and the existing noise levels are relatively low. The nearest 
residential dwelling is approximately 1.4km to the north west of the site. There are also properties to the east, 
south and west within 2km from the site.  The closest community is Milroy which is approximately 2.5km to 
the south west of the site and Curlewis is approximately 18km to the east of the site. 

Drilling activities are temporary and noise will be generated by the construction of the lease and track 
infrastructure for a duration of approximately 14 days, drilling over approximately 30 days and rehabilitation 
for 30 days.  

This equates to a total of approximately 44 days of construction and drilling and 30 days of rehabilitation. 
Drilling ctivities will be 24 hours per day with lease and track construction activities to be conducted over a 12 
hour day shift.  Mufflers are installed on the power plants and prime movers used for the powering and 
mobilisation of the drilling rig.   

Drilling operations will be undertaken in accordance with landowner and State government requirements. 

A generic, or ‘flat earth’, noise assessment was undertaken by Heggies (now SLR) in 2009 for a Santos Drill 
Rig 13 (the drill rig to be used for this proposal) and the results of this are useful in indicating potential 
impacts to the properties identified above. This noise assessment is presented in Appendix C. 

The results of the study show the predicted noise levels at a range of distances from the equipment and 
considers both neutral and worst case weather conditions.  

Noise Criterion 

Background noise for the location is assumed to be below 30dBA and therefore the Rating Background 
Level (RBL) is taken to be 30dBA, as per the NSW Industrial Noise Policy (INP). 
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The Noise Affected level for daytime according the NSW DECCW Interim Construction Noise Guideline is 
determined as RBL plus 10 dBA. The Noise Affected level for evening and night (ie outside recommended 
hours, which are defined as Monday to Friday 7am to 6pm and Saturday 8am to 1pm, with no work Sundays 
or public holidays) is determined as RBL plus 5 dBA. This equates to a daytime noise goal of 40 dBA and a 
night time goal of 35dBA.  

According to the generic Drill Rig 13 assessment, at 1.4km noise levels from the Drill Rig 13 are likely to be 
less than 22 dBA during calm weather and 25 dBA during temperature inversion weather. These levels of 
noise are negligible and well below the specific noise criteria of 40 dBA and 35 dBA for daytime and night 
time activities respectively. 

It is considered that the potential impacts associated with noise can be appropriately managed if the 
mitigation measures presented below are implemented. 

Mitigation Measures 

To minimise the potential impacts on noise the following actions will be implemented: 

Á Santos will ensure that any community issues of concern will be met with a prompt response. 

Á Santos will undertake to refine on site noise mitigation measures and plant operating procedures where 
practical. 

Á Landholder notification will be given prior to commencement of drilling. 

Á Equipment will be maintained so that noise levels remain constant. 

5.7 Surface water 

Impacts 

There are watercourses in the vicinity of the site with the closest being Collygra Creek to the north west.  
Water for drilling operations will be sourced from Council or another licensed provider and not from any 
watercourse or private dam. 

There is the potential for the proposed activities to impact on the surface water quality of adjacent 
watercourses through sedimentation and site run-off. There is also potential for chemicals and fuels to come 
into contact with watercourses and therefore mitigation measures to minimise this risk are identified below.  

It is considered that the potential impacts associated with surface water can be appropriately managed if the 
mitigation measures presented below are implemented. 

Mitigation Measures 

General measures to protect surface waters include:  

Á Contaminated waters will be contained and where necessary disposed of at an appropriate facility.  

Á Drilling fluids will be contained on site and not discharged to surrounding watercourses. Over-balanced 
drill techniques to be utilised to prevent formation fluid from rising through the well to the surface. 

Á Excessive fluid losses will be cured by LCM (cellulose material such as sawdust) to ensure most fluids 
return to the surface. 

Á Sediment fences and traps will be installed so as to prevent soil loss or sedimentation. 

Á Fuel and lubricants will be stored on site only when necessary and maintained off site whenever 
possible. 

Á All areas storing or handling fuel, fuel using equipment, and chemicals will be bunded in accordance 
with Australian Standard 1940 – 2004; The Storage and Handling of Flammable and Combustible 
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Liquids. 

Á The maintenance and cleaning of vehicles and other equipment or plant will be carried out in areas from 
where the resultant contaminants cannot be released into any waters.  

Á Wastewater removed from site will be managed by a contractor licensed to carry and handle water. 

Á Where applicable maintenance of roads, drains, bund walls, contour and diversion banks to occur. All 
drainage structures will be maintained for the life of the development. 

Á Disturbed land will be rehabilitated to pre-operational quality or better, to minimise sediment erosion. 

Á During rehabilitation, diversion banks and ripping along the contour will be completed to prevent the 
concentration and momentum of water flow as required. 

5.8 Soils 

Impacts 

The proposed activities will involve earthworks within a defined footprint for the installation of temporary 
infrastructure and the well lease and upgrading and construction of track. There is still a potential risk for soil 
erosion to occur resulting in sediment transport to local waterways. The use of existing access tracks where 
possible, the gravelling of all access tracks used and the selection of a relatively level site will minimise the 
disturbance footprint of the exploration activities.  

Any topsoil will be stripped and stockpiled and topsoil to be reinstated as part of the rehabilitation process. 
No soil is proposed to be removed from the site. The site layout plan (Figures 3.1 and 3.2) shows areas 
where soil will be stockpiled and the locations of erosion control facilities.   

Once the drilling and associated activities are complete, the disturbed area will be rehabilitated with 
appropriate mitigation measures and environmental safeguards implemented to minimise potential impacts. 
All rehabilitation works will be undertaken with maximum regard to environmental protection and 
rehabilitation, vegetation, subsoil and topsoil management, weed control, erosion and sedimentation 
management and revegetation in accordance with the relevant statutory requirements. 

There is also a small potential risk of soil contamination occurring from the proposed activities (refer Section 
5.10 for further information). The drilling activities require the use of chemicals (particularly drill fluid 
additives) and other hazardous substances (fuel). These goods will be transported and stored on site for use. 

It is considered that the potential impacts associated with soils can be appropriately managed if the 
mitigation measures presented below are implemented. 

Mitigation Measures 

The erosion and sediment control measures are proposed as follows: 

Á Any displaced soil gathered during operations will be stockpiled within the compound. This soil is to be 
used as backfill at the conclusion of drilling operations.  

Á Maintain existing ground cover where possible. 

Á Stabilise entry/exit points to the work area or any high traffic areas. 

Á Install sediment fence at downstream limit of disturbance area. 

Á Rehabilitate the disturbed area upon completion of required activities. 
 

The following mitigation measures are proposed to reduce the risk of soil contamination:  

Á Provide a spill kit for clean of up spills of diesel, lubricants, oil etc. 
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Á Immediately clean up any spills or leaks. 

Á Daily pre-start inspection of plant and equipment to identify any maintenance requirements. 

Á Store, handle, use and dispose of all potential contaminants in accordance with the MSDS. 

Á Remove all wastes (other than drill cuttings and sump fluid) from the site as required. 

Á Containment of drilling fluids in sumps or above-ground tanks. 

Á Minimise on-site storage of fuel and lubricants. 

Á Adequate maintenance of tanks or sumps. 

Á Ensure tanks or sumps have overflow capacity in case of heavy rain. 

Á Any soil that becomes contaminated through contact with drilling fluids, fuels, or lubricants will be 
removed from the site and disposed of at an appropriate licensed disposal facility. 

5.9 Chemical and hazardous substances management  

Impacts 

The drilling operations would generally only use chemicals such as drilling fluids/agents, fuels, and 
lubricants.  While these substances are not considered highly hazardous, there is still the potential risk of fire 
and pollution to land, water and air if an accidental spillage was to occur.  The Occupational Health and 
Safety Act 2000 and the Protection of the Environment Operations Act 1997 are the acts that regulate 
dangerous goods.  These Acts would be adhered with through all operations for the proposal.   

It is considered that the potential impacts associated with chemical and hazardous substances can be 
appropriately managed if the mitigation measures presented below are implemented. 

Mitigation Measures 

Any spills of chemicals used during drilling operations will be managed applying best practice principles, be 
in accordance with all legislation and standards for the safe handling and storage of hazardous substances 
and dangerous goods and comply with all occupational health and safety requirements.  Any contaminated 
soil will be removed from the drill location. The drilling contractor is required to comply with their operations 
EMP and OHS requirements.  

5.10 Contaminated land  

Impacts 

Illegal dumping has occurred on the proposed well lease in the past where various items of agricultural and 
domestic hard refuse (e.g. rubber, metal, plastic, wood) have been dumped in an excavated pit. The pit is 
approximately 45m x 5m and 1.6m deep.  

While no chemical testing of the dumped material has been undertaken, there is a possibility that localised 
soil contamination may be present. It is proposed to remove the waste from the site and dispose of it at a 
licensed facility. Prior to removal, waste will be classified in accordance with the OEH Waste Classification 
Guidelines by a suitably qualified person. While the waste is expected to be inert, if evidence of any 
contamination is identified validation testing of the soils will be undertaken to ensure all contaminated 
material is removed prior to the commencement of works. The stockpiled material excavated when the 
rubbish pit was formed will be backfilled into the pit to create a level drilling pad. 

The proposed activities will pose minimal impact on the soils. No soil is proposed to be removed from the 
site. On completion of drilling all excavated material would be backfilled. Based upon the history of the 
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locations and the minimal impact to site soils during operations, land contamination issues are considered to 
be minimal for the proposed activity. 

It is considered that the potential impacts associated with contamination can be appropriately managed if the 
mitigation measures presented below are implemented. 

Mitigation Measures 

Those mitigation measures identified in Sections 5.7, 5.8 and 5.9 will ensure that any contamination risk is 
appropriately management. Specific mitigation measures are proposed in relation to the management of the 
rubbish pit on site, as follows: 

Á Prior to commencing earthworks on site, waste will be classified in accordance with the OEH Waste 
Classification Guidelines by a suitable qualified person and removed to an appropriate licensed facility. 

Á If evidence of any contamination is identified during removal, validation testing will be undertaken to 
ensure that all contaminated material is removed prior to the commencement of earthworks.  

5.11 Waste minimisation and management  

Impacts 

Drill cuttings and some general site operations waste will be produced as part of the proposed drilling 
operations.  Any solvents, oils and other general waste would need to be managed in an appropriate manner 
to avoid health risks and contamination of land and waterways. As previously stated, following drilling and 
removal of excess drilling fluid from the sump, dried cuttings are removed and transported to an appropriate 
licensed waste facility.  

As outlined in Section 5.10, the rubbish to be removed from the site will be classified prior to removal and 
then transported to a licensed facility.  

A regular service of amenities will be conducted and waste is to be removed to a licensed facility. 

It is considered that the potential impacts associated with waste can be appropriately managed if the 
mitigation measures presented below are implemented. 

Mitigation Measures 

Á A general waste management strategy based upon the principles of reduce, reuse and recycling will be 
implemented.  

Á A specific Site Waste Management Plan for drilling activities will be prepared and implemented by the 
drilling contractor. 

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

Á Appropriate waste containers will be provided on the site. 

Á Any waste generated is to be disposed of in an appropriate manner in accordance with relevant 
standards and guidelines. 

Á Spills of waste material shall be dealt with in a prompt and thorough manner, and reported to the 
appropriate authority if necessary. 

Á General refuse will be collected and transported to an approved recycling or disposal site. 

Á Onsite waste disposal is prohibited. 

Á Hazardous waste will be managed in accordance with existing guidelines and standards.  



Review of Environmental Factors 
Wando 1 Chip Hole – PEL 1, Gunnedah Basin 

 
 

 
 
PR108962; Rev 1, 28 June 2011 Page 48 

5.12 Natural resource use  

Impacts 

The key natural resources that would be affected by the proposed drilling operations are agricultural land 
resources and fuels for the drilling equipment and transportation of staff. While there are coal mines situated 
in the area, the proposal will have no impact on their operation or production.  

The subject site is part of a property comprising land used for agriculture.  The location for the proposed chip 
hole has been selected taking into account the potential temporary loss of the land during this time. The total 
area of works and therefore the amount of agricultural land that would be temporarily taken out of agricultural 
use for the duration of the project is approximately 5,504m2. This represents a relatively minor proportion of 
the overall area of the property. A further 3,000m2 of land will be utilised for the new access track, which is to 
remain following completion of works at the request of the landowner. 

The lease build and drilling is anticipated to take a approximately 44 days and the rehabilitation 
approximately one month. The disturbed areas (excluding the access track, which is to remain) will be 
rehabilitated by returning them to at least their pre-operational state or to a condition agreed by the 
landholder.  Therefore, there would be a temporary loss of the use of this agricultural land in agreement with 
the landholder and, in the context of the total agricultural land holding and the wider agricultural uses of the 
region, is of minimal significance. 

Fuels will be used for equipment and also for works and staff vehicles although this is not likely to be a 
significant quantity of fuel use.  

With regard to other impacts on the natural environment, impacts on ecology, surface and ground water and 
heritage are addressed in Sections 5.2, 5.7, 5.4 and 5.3 respectively. 

It is considered that the potential impacts associated with natural resource use can be appropriately 
managed if the mitigation measures presented below are implemented. 

Mitigation Measures 

The temporary loss of the use of the agricultural land will be mitigated through rehabilitation in the short to 
medium term.  

The use of fuel is not considered to be significant however the fuel will be used as efficiently as possible 
through appropriate work behaviour (e.g. switching off equipment when not in use). 

5.13 Local Community and Neighbouring Properties 

As described in Section 3.10 , Santos has a commitment to open and transparent consultation with the 
communities that they work in. Over 30 community information sessions have been held since beginning 
their Gunnedah Basin coal seam gas exploration in 2008.  Therefore, the community are kept informed about 
the activities, stakeholders have the opportunity to speak directly with those undertaking the works and 
Santos are able to identify matters of concern to stakeholders. 

The proposed works that are the subject of this REF are temporary (as described in Section 3.5).  The 
nearest residential dwelling is approximately 1.4km to the north west of the site. There are also properties to 
the east, south and west within 2km from the site.  The closest community is Milroy which is approximately 
2.5km to the south west of the site and Curlewis is approximately 18km to the east of the site. 

The effect associated with the temporary loss of the agricultural use of the land is described in Section 5.15.  

Santos has negotiated an access, compensation and rehabilitation agreement with the affected landowner in 
respect to land access, compensation and rehabilitation as required under the Petroleum (Onshore) Act 
1991. A scouting survey has been undertaken in consultation with the relevant landholder prior to drilling 
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taking place to locate the site with an emphasis on minimisation of impacts on the environment and property 
operations. 

The landholder will experience the effects of the temporary loss of the use of this land and associated effects 
such as disturbance to current farming activities and flora and fauna. 

Activities will be 24 hours per day in negotiation with the landholder and measures to mitigate noise are 
identified in Section 5.6 above. 

There is not anticipated to be a significant visual impact because the activities are temporary and all 
infrastructure will be removed at the completion of works. 

It is considered that the potential impacts associated with the local community and neighbouring properties 
can be appropriately managed if the mitigation measures presented below are implemented. 

Mitigation Measures 

In order to minimise impacts on landholders the following measures are proposed: 

Á Undertake ongoing landholder and stakeholder consultation. 

Á Respond promptly to any community concerns or complaints. 

Á Inform the community promptly of any changes to timing or scheduling which will have an adverse 
impact on them. 

5.14 Visual assessment  

Impacts 

The operations are temporary in nature, with a duration of approximately 74 days and all equipment will be 
removed on completion of site activities.  The closest residence is approximately 1.4km away to the north 
west.  Following completion of the works all sites will be rehabilitated and would not detract from the overall 
scenic qualities of the area. 

No significant impacts on the visual amenity of the area are expected from the proposed drilling. 

Mitigation Measures 

Visual impacts will be mitigated through rehabilitation in the short to medium term.  

No other specific measures are recommended to mitigate against visual impacts, as any impacts would be 
negligible and short term. 

5.15 Land use 

Impacts 

As described in Section 2.1 the site is within a property used for agriculture.  Section 5.12 above addresses 
the temporary unavailability of agricultural land from the property. The land will be rehabilitated to its pre-
operation state or to a condition agreed with the landholder.  

The location of the site has taken into account the need to minimise impacts on landholder operations. 

The site is located within PEL 1, which has overlapping coal tenures as identified on Figure 2-4. There are no 
known coal mining operations planned for this site, however the wells are designed such that they will pose 
no threat or hazard to future coal mining. 
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It is considered that the potential impacts associated with land use can be appropriately managed if the 
mitigation measures presented below are implemented. 

Mitigation Measures 

The loss of the use of the agricultural land will be mitigated through rehabilitation following completion of the 
temporary activities.   

5.16 Cumulative Environmental Impacts 

The closest offset wells to the proposed activities are Wondobah Ddh 1 (5.35km), Millie Ddh 1 (10.13km) and 
Goran 1 (8.12km). These wells have been plugged and abandoned and there will therefore be no cumulative 
impacts associated with drilling or site activities associated with these wells. This includes impacts in relation 
to noise, traffic and ecology. 

5.17 Summary of Mitigation Measures 

The following table provides an overview of the mitigation measures recommended in Section 5. It is 
considered that all potential impacts identified in this section can be appropriately managed if these 
mitigation measures are implemented. 

Table 5-3 Summary of Mitigation Measures 
Potential 
Impact Proposed Mitigation Measure 

Ecology Á The disturbance area will be appropriately fenced to ensure machinery is limited to the 
designated disturbance area.  Fencing will also ensure that all adjacent canopy trees are 
appropriately protected throughout construction works.  

Á Following construction of the chip hole, the disturbance area will be appropriately 
rehabilitated to meet landholder requirements.  Rehabilitation will include native grasses that 
are representative of the existing vegetation composition.  

Á Vehicle speeds will be limited to reduce the potential of fauna strike, and to reduce dust 
generation.  

Á Weed management procedures will be implemented to prevent the spread of weeds both on 
and off site.  Where vehicles and machinery are moving between the site and weed free 
areas, wash down procedures must be implemented.  Mexican Poppy, a Class 5 declared 
noxious weed will be appropriately controlled within the proposal footprint and along the 
proposed access road and tracks prior to the construction stage.   

Á To minimise potential impacts on adjacent grazing lands, all liquids (fuel, oil, cleaning agents, 
drilling liquids etc) will be stored appropriately and disposed of at suitably licensed facilities.   

Á Spill management procedures will be implemented as required.  
Á Rubbish will be collected and removed from the site.   
Á Appropriate erosion and sediment control measures will be utilised as required.   
Á Following construction of the chip hole lease, the disturbance area will be appropriately 

rehabilitated to meet landholder requirements.  Rehabilitation will include native grasses that 
are representative of the existing vegetation composition.  

Á An Environmental Management Plan has been prepared for the proposed activity and will be 
adhered to by site personnel at all times.   

Aboriginal 
Heritage 

Á Minimise impact to areas outside the area of operation through appropriate on-site induction 
of all employees and contractors attending site. 

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

Á In the event that any vegetation clearing is required to allow large machinery access to a 
given area, soil disturbance shall 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 shall be cut at their base just above ground level where possible.   
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Potential 
Impact Proposed Mitigation Measure 

Á If works fall outside of the areas inspected for the purposes of the cultural heritage 
assessment or access routes are altered those areas must be further investigated by a 
qualified archaeologist. 

Á If an Aboriginal object or site is identified at any point during the proposed works, all works in 
the vicinity must cease immediately. That area shall be temporarily fenced with high visibility 
tape or barrier fencing in order to prevent further impact and a suitably qualified 
archaeologist contacted.  Works in that location shall not proceed until the site has been 
registered with the OEH and an appropriate course of action determined by the 
archaeologist.  In most instances this would involve applying for an Aboriginal Heritage 
Impact Permit (AHIP) from OEH in consultation with the Aboriginal Community. 

Á In the event that skeletal remains are uncovered, work must cease immediately in that area 
and the area fenced.  Santos shall then contact the NSW Police and follow the advised 
procedure.  If the skeletal remains are determined to be Aboriginal, Santos shall then contact 
the OEH and relevant Aboriginal Community Stakeholders in order to determine an action 
plan for the management of the skeletal remains prior to works commencing. 

Other Heritage Á If an object is found during drilling or other subsurface works that is considered to be of any 
heritage significance, all works shall cease, and a qualified archaeologist shall be contacted. 

Groundwater  Á The drilling and installation of the core hole will be undertaken in accordance with good 
industry practice. 

Á Monitoring of private groundwater bores in a 2km radius (where landowner is agreeable) will 
be undertaken on a regular basis during drilling activities. As a minimum, bores will be 
monitored for water level and water quality, including pH, temperature, dissolved oxygen, 
redox and electrical conductivity. Samples will be analysed by a National Associated of 
Testing Authorities (NATA) accredited laboratory. 

Á Wells that are no longer required will be decommissioned. 
Air Á Access tracks are to be maintained with gravel throughout the duration of the project. 

Á Land disturbance areas are to be minimised. 
Á Slow speed restrictions will be enforced on internal site access tracks. 

Surface Water Á Contaminated waters will be contained and where necessary disposed of at an appropriate 
facility.  

Á Drilling fluids will be contained on site and not discharged to surrounding watercourses. 
Over-balanced drill techniques to be utilised to prevent formation fluid from rising through the 
well to the surface. 

Á Excessive fluid losses will be cured by LCM (cellulose material such as sawdust) to ensure 
most fluids return to the surface. 

Á Sediment fences and traps will be installed so as to prevent soil loss or sedimentation. 
Á Fuel and lubricants will be stored on site only when necessary and maintained off site 

whenever possible. 
Á All areas storing or handling fuel, fuel using equipment, and chemicals will be bunded in 

accordance with Australian Standard 1940 – 2004; The Storage and Handling of Flammable 
and Combustible Liquids. 

Á The maintenance and cleaning of vehicles and other equipment or plant will be carried out in 
areas from where the resultant contaminants cannot be released into any waters.  

Á Wastewater removed from site will be managed by a contractor licensed to carry and handle 
water. 

Á Where applicable maintenance of roads, drains, bund walls, contour and diversion banks to 
occur. All drainage structures will be maintained for the life of the development. 

Á Disturbed land will be rehabilitated to pre-operational quality or better, to minimise sediment 
erosion. 

Á During rehabilitation, diversion banks and ripping along the contour will be completed to 
prevent the concentration and momentum of water flow as required. 

Soils Á Any displaced soil gathered during operations will be stockpiled within the compound. This 
soil is to be used as backfill at the conclusion of drilling operations.  

Á Maintain existing ground cover where possible. 
Á Stabilise entry/exit points to the work area or any high traffic areas. 
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Á Install sediment fence at downstream limit of disturbance area. 
Á Rehabilitate the disturbed area upon completion of required activities. 
Á Provide a spill kit for clean of up spills of diesel, lubricants, oil etc. 
Á Immediately clean up any spills or leaks. 
Á Daily pre-start inspection of plant and equipment to identify any maintenance requirements. 
Á Store, handle, use and dispose of all potential contaminants in accordance with the MSDS. 
Á Remove all wastes (other than drill cuttings and sump fluid) from the site as required. 
Á Containment of drilling fluids in sumps or above-ground tanks. 
Á Minimise on-site storage of fuel and lubricants. 
Á Adequate maintenance of tanks or sumps. 
Á Ensure tanks or sumps have overflow capacity in case of heavy rain. 
Á Any soil that becomes contaminated through contact with drilling fluids, fuels, or lubricants 

will be removed from the site and disposed of at an appropriate licensed disposal facility. 
Contaminated 
Land 

Á Prior to commencing earthworks on site, waste will be classified in accordance with the OEH 
Waste Classification Guidelines by a suitable qualified person and removed to an appropriate 
licensed facility. 

Á If evidence of any contamination is identified during removal, validation testing will be 
undertaken to ensure that all contaminated material is removed prior to the commencement 
of earthworks.  

Chemical and 
Hazardous 
Substances 

Any spills of chemicals used during drilling operations will be managed applying best practice 
principles, be in accordance with all legislation and standards for the safe handling and storage 
of hazardous substances and dangerous goods and comply with all occupational health and 
safety requirements.  Any contaminated soil will be removed from the drill location. The drilling 
contractor is required to comply with their operations EMP and OHS requirements.  

Noise  Á Santos will ensure that any community issues of concern will be met with a prompt response. 
Á Santos will undertake to refine on site noise mitigation measures and plant operating 

procedures where practical. 
Á Landholder notification will be given prior to commencement of drilling. 
Á Equipment will be maintained so that noise levels remain constant. 

Waste Á A general waste management strategy based upon the principles of reduce, reuse and 
recycling will be implemented.  

Á A specific Site Waste Management Plan for drilling activities will be prepared and 
implemented by the drilling contractor. 

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

Á Appropriate waste containers will be provided on the site. 
Á Any waste generated is to be disposed of in an appropriate manner in accordance with 

relevant standards and guidelines. 
Á Spills of waste material shall be dealt with in a prompt and thorough manner, and reported to 

the appropriate authority if necessary. 
Á General refuse will be collected and transported to an approved recycling or disposal site. 
Á Onsite waste disposal is prohibited. 
Á Hazardous waste will be managed in accordance with existing guidelines and standards.  

Natural 
Resource Use 

Á The temporary loss of the use of the agricultural land will be mitigated through rehabilitation 
in the short to medium term.  

Á The use of fuel is not considered to be significant however the fuel will be used as efficiently 
as possible through appropriate work behaviour (e.g. switching off equipment when not in 
use). 

Community Á Undertake ongoing landholder and stakeholder consultation. 
Á Respond promptly to any community concerns or complaints. 
Á Inform the community promptly of any changes to timing or scheduling which will have an 
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adverse impact on them. 
Visual Impacts Á Visual impacts will be mitigated through rehabilitation in the short to medium term.  

Land Use Á The loss of the use of the agricultural land will be mitigated through rehabilitation following 
completion of the temporary activities.   

5.18 Clause 228 Guidelines 

Clause 228 of the EP&A Regulation states that for the purpose of Part 5 of the EP&A Act the following 
factors are to be taken into account concerning the impact of an activity on the environment. These factors 
are considered in Table 5-4. 

Table 5-4 Clause 228 Guidelines 
Factor Impact 

Any environmental impact 
on the community 
 

Short term negative.  
The proposed site lies approximately 2.5km from Milroy and 18 km east of the closest 
town, Curlewis. There are also residential properties within 2km of the site with the 
closest being 1.4km away.  Minor short term impacts such as increased local traffic 
would be experienced. Receptors closer to the works would also have potential dust 
effects.  Safeguards proposed in Section 5 and Table 5-2 would minimise these impacts. 

Any transformation of a 
locality 
 

Short term negative.  
There would be localised and non-permanent visual impact on the immediate vicinity of 
the hole for the duration of the programme. Safeguards proposed in Section 5 and Table 
5-2 would minimise these impacts. 

Any environmental impact 
on the ecosystems of the 
locality. 

Minor negative.  
Some temporary disruption to the ecosystem will occur during site operations, however 
these are minor acceptable impacts and can be appropriately managed. 

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

Nil.  
During drilling there may be a reduction in these values due to affecting visual amenity. 
Given the short-term nature of activities and the safeguards/mitigation detailed in 
Section 5 and Table 5-2 the potential for a reduction is considered negligible. 

Any effect on a locality, 
place or building having 
aesthetic, anthropological, 
archaeological, architectural, 
cultural, historical, scientific 
or social significance or 
other special value for 
present or future generations 

Nil.  
No locality, place or building having aesthetic, anthropological, archaeological, 
architectural, cultural, historical, scientific or social significance or other special value for 
present or future generations occur near the proposal area.  

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

Short term negative. 
There will be minimal impacts on fauna habitat and mitigation measures are identified. 
Refer Section 5.2 for further details. 

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

Nil. 
The proposal would 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 

Nil.  
The proposal would have no long-term effects on the environment. Rehabilitation of the 
well lease will occur. 

Any degradation of the Minor short term negative. 
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Factor Impact 
quality of the environment 
 

There is potential for minor short term environmental degradation due to visual, noise or 
dust impacts. Safeguards proposed in Section 5 and Table 5-2 would minimise these 
impacts. 

Any risk to the safety of the 
environment 
 

Minor short term negative. 
The proposal may result in short term potential risks to the safety of the environment 
due to incidents and spills. The likelihood and consequence of an incident occurring 
would be reduced through the application of Santos’s EHSMS Standards and mitigation 
proposed in Section 5. 

Any reduction in the range of 
beneficial uses of the 
environment 
 

Nil.  
The footprint of activities for the proposal would not result in any reduction in the range 
of beneficial use of the environment. 

Any pollution of the 
environment 
 

Nil.  
The proposal may result in short term potential risk of pollution of the environment due 
to incidents and spills. The likelihood and consequence of an incident occurring would 
be reduced through the application of Santos’s EHSMS Standards and mitigation 
proposed in Section 5. 

Any environmental problems 
associated with the disposal 
of waste 
 

Nil.  
Drill cuttings would be allowed to dry onsite and disposed of at an appropriate licensed 
facility.  
Rubbish removed from the illegal pit on site would be classified an disposed of in 
accordance with the relevant guidelines and legislation. 
Any other waste generated by the activities will be collected and removed from site for 
disposal at approved landfill sites. Given the short term of the propose activity waste 
production will be minimal. 

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

Nil.  
Resources required for the proposal are not in limited supply in the area. 
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6 Conclusions 
This Review of Environmental Factors has been prepared to assess the environmental impact of the 
proposed chip hole and ancillary facilities and activities at Wando 1 in the Gunnedah Basin. The purpose of 
the chip hole is to obtain information about coal seam depths, seam thickness, continuity and permeability to 
assess the coal seam potential of the Gunnedah Basin in within Petroleum Exploration Licence No. 1 (PEL 
1).  

The proposal includes drilling of a chip hole at the Wando 1 location to obtain information on coal depths, 
seam thickness, continuity, gas composition (as required) and reservoir pressure and permeability. Drill stem 
testing (DST) or equivalent downhole evaluation is planned to be undertaken on target coal seams to collect 
information on reservoir pressure and gain an indication of permeability. Drill cuttings may also be collected 
and analysed for gas composition information.  

The proposal comprises temporary, small scale works of a short term duration. Following drilling to the well 
total depth and required well logging and testing, the well will be plugged and abandoned with cement plugs 
from total depth to surface. 

Specialist assessments have been prepared for the proposal to assist in guiding the location of facilities 
assessing the potential impacts of the operations.  Assessments were undertaken for: 

Á Ecology;  

Á Cultural Heritage; and 

Á Noise. 
 
Consideration has also been given to a broader range of environmental impacts, including air, surface water, 
soils, chemical and hazardous substances management, contaminated land, waste minimisation and 
management, natural resources, local community and neighbouring properties, visual impacts, land use and 
cumulative environmental effects. 

There are not anticipated to be any cumulative impacts associated with the proposed chip hole and 
associated activities.  

This 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. The REF has identified that the 
proposed chip hole and associated activities are not likely to significantly affect the environment or 
threatened species, populations or ecological communities or their habitats. 
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