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Executive Summary 

This Review of Environmental Factors (REF) has been prepared by CH2M HILL Australia Pty Ltd (CH2M 

HILL) on behalf of the New South Wales Office of Water (NOW). The purpose of this REF is to assess 

potential impacts arising from the Gloucester groundwater bore drilling program.  

NOW are increasing the spatial coverage of their bore network through the drilling of new groundwater 

bores in key areas of NSW. The drilling program aims to construct monitoring bores in sedimentary 

rock and coal seams, in order to improve the understanding of the hydrogeologic environment. It is 

anticipated that by the end of the second quarter of 2015 there will be strategic nests of groundwater 

monitoring bores established in the Gloucester area. The Gloucester drilling program consists of up to 

six potential sites located between the towns of Stratford and Gloucester, NSW.  

Statutory Context  

A review of legislative, regulatory environmental planning instruments, policy and guideline 

documents has been undertaken to identify NOW’s statutory obligations. The Environmental Planning 

and Assessment Act 1979 (EP&A Act) and associated Regulations provide a framework for the 

assessment of the impact of activities in NSW. This proposal does not require development consent 

under Part 4 of the EP&A Act as it is considered to be development without consent under the State 

Environmental Planning Policy (Infrastructure) 2007. A proposal can be assessed under Part 5 of the 

EP&A Act if it may be carried out without development consent and is carried out, or approved, by a 

determining authority. The NOW is both the proponent and the determining authority for the proposal 

under Part 5 of the EP&A Act.  

Consultation 

Key stakeholders relevant to the proposed drilling program have been identified and include state 

regulatory agencies, local government, landholders and occupiers and members of the local 

community. A community consultation database has been established and will be maintained to 

monitor and address any concerns or issues raised by the local community and/or key stakeholders. 

Project fact sheets will be distributed as part of a stakeholder and community consultation program.  

Environmental Impact Assessment and Conclusions  

This REF assesses the potential impacts associated with the proposed drilling works. The existing 

environment, potential impacts and mitigation measures have been considered for a range of aspects 

including topography, geology and soils; surface water; groundwater; flora and fauna; heritage; noise 

and vibration; air quality; traffic and access; waste and social and visual assessment. 

Eight sites were investigated and for these sites, only six will be selected for bore construction. The 

assessment did not identify any significant, adverse environmental impacts as a result of the proposed 

drilling works, subject to implementation of the mitigation measures outlined in this REF.   
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Glossary 

Acid Sulphate Soil 

(ASS) 

Soil material which is waterlogged and contains oxidisable sulphur compounds, usually 

ferrous iron disulphide (pyrite) that has a field pH of 4 or more. 

Bund A bund is an embankment or wall of brick, stone, concrete or other impervious material, 

which may form part or the entire perimeter of a compound and provides a barrier to 

retain liquid. 

Catchment The area drained by a drainage system, stream, or body of water. 

Contamination Concentration of substances above that naturally present that poses, or is likely to pose, 

an immediate or long-term risk to human health or the environment. 

Cumulative 

Impacts 

The sum effect on the environment resulting from the successive effects of several 

different impacts. 

Determining 

Authority 

The Minister or Public Authority by or on whose behalf a proposed development/activity 

is to be carried out; or whose approval is required in order to allow the activity to be 

carried out. 

Ecological 

Sustainable 

Development 

Using, conserving and enhancing the community’s resources so that ecological processes, 

on which life depends, are maintained, and the total quality of life, now and in the future, 

can be increased. 

Ecology Branch of biology dealing with the relations of organisms to one another and to their 

physical surroundings. 

Hydrology Study of the properties of the Earth’s water, especially of its movement in relation to land. 

L10 The sound level exceeded 10% of the time 

Mitigation To become milder, less intense or less severe. 

Topography Detailed description of the natural and artificial features of the area. 
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% Introduction 

This Review of Environmental Factors (REF) has been prepared on behalf of New South 

Wales Office of Water (NOW) to support a proposal for groundwater monitoring bores and 

fulfill NOW’s requirements under Part 5 of the Environmental Planning and Assessment Act 

1979 (EP&A Act) and the Environmental Planning and Assessment Regulation 2000 (EP&A 

Regulation). The purpose of this REF is to: 

•••• Provide a detailed description of the proposal; 

•••• Identify the key potential environmental impacts and issues associated with the 

proposal; 

•••• Assess the key potential environmental impacts associated with the proposal; and 

•••• Outline NOW’s commitment to manage, where possible, any potential impacts outlined. 

%.% Background Information 

NOW is responsible for strategic management of the State’s surface water and groundwater 

resources. NSW is currently experiencing growth in mining and petroleum projects, in 

particular coal seam gas and large coal mining developments. It is therefore important to 

gather baseline information on groundwater levels and water quality throughout NSW and 

as such NOW are increasing the spatial coverage of their bore network through the drilling 

of new groundwater bores in and around Gloucester.  

The drilling program to construct monitoring bores is in sedimentary rock of the Gloucester 

Basin and it will increase the knowledge of the aquifer systems of this area. Bores will be 

installed at depths ranging between 60 to 160 m below ground surface.  

CH2M HILL Australia Pty Ltd (CH2M HILL) has been engaged on behalf of NOW to prepare 

this REF for the Gloucester drilling program. 

%.# Scope of this Report 

This report outlines the statutory requirements, stakeholder consultation, project 

justification, existing environment, potential impacts and mitigation measures associated 

with the Gloucester drilling program. 

%.4 Location of the Proposed Sites  

The eight proposed borehole sites are located around Gloucester and Stratford townships 

(Figure 1-1 to Figure 1-7 and Table 1-1). Gloucester is located approximately 280 kilometres 

(km) north of Sydney, 120 km north of Newcastle and is located within the Gloucester Shire 

Council local government area (LGA). The Gloucester LGA includes smaller towns including 

Barrington, Stratford and Bundook. 
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Figure 1-1: Overview of Proposed Borehole Sites 
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Figure 1-2: Stratford Crown Land and Stratford Sports Ground Sites 
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Figure 1-3: Gloucester Community Garden Centre Site 
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Figure 1-4: Avon River Gauge Site 
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Figure 1-5: Fairbairns Road – Council Corridor Site 
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Figure 1-6: Fairbairns Road – Tiedmans Lane Site 
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Figure 1-7: Merridong West and East Sites 





 

 

0 Ref: 658771 April 2015  

 Final 

NSW Office of Water 

Groundwater Monitoring Bore Drilling Project at Gloucester: 

Review of Environmental Factors 

 
Table 1-1: Proposed Borehole Sites 

Site 

number 

Site Nearest 

township 

Latitude Longitude 

1 Stratford Crown Land Stratford -32.121757°  151.939022° 

2 Stratford Sports 

Ground 

Stratford 
-32.121769°  151.939718° 

3 Gloucester Community 

Garden Centre 

Gloucester 
-32.027838°  151.958951° 

4 Avon River gauge  Gloucester -32.042864°  151.967722° 

5 Fairbairns Road – 

council corridor  

Forbesdale 
-32.069996°  151.967600° 

6 Fairbairns Road – 

Tiedmans Lane 

Forbesdale 
-32.078555°  151.971411° 

7 Merridong West Forbesdale -32.081672° 151.981469° 

8 Merridong East Forbesdale -32.081379° 151.984838° 
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# Statutory Context 

#.% Environmental Planning and Assessment Act %5)5 

This proposal has been assessed in accordance with the EP&A Act and the associated EP&A 

Regulation 2000. The Act institutes a system for environmental planning and assessment 

and development approvals. It also establishes environmental planning instruments, such 

as State Environmental Planning Policies (SEPPs) and Local Environmental Plans (LEPs). 

The proposal does not require development consent under Part 4 of the EP&A Act as it is 

considered to be development without consent under the State Environmental Planning 

Policy (Infrastructure) 2007. A proposal can be assessed under Part 5 of the EP&A Act if it 

may be carried out without development consent and is carried out, or approved, by a 

determining authority. Under Part 5 a determining authority is defined as: 

“...a Minister or public authority and, in relation to any activity, the Minister or public 

authority by or on whose behalf the activity is or is to be carried out or any Minister or 

public authority whose approval is required in order to enable the activity to be carried 

out...” 

NOW is both the proponent and the determining authority for the proposal under Part 5 of 

the EP&A Act. A REF is required if the determining authority considers that the proposal is 

unlikely to have a significant impact on the environment. If a determining authority decides 

the proposal would be likely to significantly affect the environment, it must obtain and 

consider an environmental impact statement. Furthermore, if the proposal were to be 

carried out on land that is critical habitat, or if the determining authority decides the 

proposal would be likely to significantly affect a threatened species, population or 

ecological community or its habitat, then it must obtain and consider a species impact 

statement. 

Provided the mitigation measures outlined in this REF are implemented, the proposal is 

unlikely to have a significant impact on the environment and is unlikely to result in a 

significant impact on threatened species, population or ecological communities (see section 

5.4). 

Factors that need to be taken into account when considering the likely impact of an activity 

on the environment are outlined in clause 228 of the EP&A Regulation and are discussed in 

Appendix A. 

#.# Planning Policies 

#.#.% State Environmental Planning Policy (Infrastructure) #$$) 

A monitoring station is a “facility operated for the principal purpose of monitoring weather, 

noise, air, water, groundwater or environmental impacts”. The construction of bores to 

monitor groundwater levels and groundwater quality can be considered monitoring 

stations for the purposes of this SEPP. 

Clause 90 of the SEPP states that development for the purpose of a monitoring station may 

be carried out by or on behalf of a public authority without consent on any land. NOW falls 

under the definition of a public authority and therefore the proposal is permitted without 



 

 

2 Ref: 658771 April 2015  

 Final 

NSW Office of Water 

Groundwater Monitoring Bore Drilling Project at Gloucester: 

Review of Environmental Factors 

consent and the proposal can be assessed under Part 5 of the EP&A Act, with NOW the 

determining authority.  

#.#.# State Environmental Planning Policy 88, Koala Habitat Protection (SEPP 88) 

The purpose of SEPP 44 is to encourage the conservation and management of koala habitat 

to ensure permanent, free living populations are maintained over their present range. 

Under the policy, consent for a development cannot be issued without an investigation for 

core koala habitat. SEPP 44 provides a State-wide approach ensuring appropriate 

development can continue, while protecting koalas and their habitat. 

SEPP 44 applies to Gloucester LGA. Although NOW does not require Council consent, the 

provisions of SEPP 44 have been considered within the REF. A Biodiversity Impact 

Assessment was undertaken for this proposal and did not identify any potential or core 

koala habitat, as defined in this SEPP (section 5.4). 

#.#.4 State Environmental Planning Policy #', Littoral Rainforests (SEPP #')  

The aim of SEPP 26 is to provide an avenue for consideration of development that is likely 

to affect littoral rainforest areas, with a view to preserving their natural state. The proposal 

is not situated on land identified in SEPP 26, thus SEPP 26 does not apply. 

#.#.8 Gloucester Local Environmental Plan #$%$ 

The proposal is located within the Gloucester Shire Council LGA and as such, planning in this 

area is generally managed by the Gloucester Local Environmental Plan 2010 (Gloucester 

LEP).  Table 2-1 lists the zonings and permissibility along the proposal. 

Table 2-1: Current Land Zonings in the Area 

 

Site 

number 

Site Lot Details Zoning 

1 
Stratford Crown Land 

Lots 12 and 13, 

DP 753140 

RU1, Primary 

Production 

2 
Stratford Sports Ground 

Lot 145, DP 

774169 

RE1, Public 

Recreation 

3 Gloucester Community 

Garden Centre 

Lot 4, DP 229898 RU1, Primary 

Production 

4 

Avon River gauge  

Lot 312, DP 

777579 

E3 Environmental 

Management, 

SP2 

Infrastructure 

5 Fairbairns Road – 

council corridor  

Council Corridor- 

no defined lot 

RU1, Primary 

Production 

6 Fairbairns Road – 

Tiedmans Lane 

Lot 2, DP 

1040412 

RU1, Primary 

Production  

7 
Merridong West 

Lot 11, DP 

1015343 

RU1, Primary 

Production 

8 
Merridong East 

Lot 11, DP 

1015343 

RU1, Primary 

Production  
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The consent provisions of the LEP do not apply and the proposal will be assessed under Part 

5 of the EP&A Act with NOW as the determining authority. 

#.4 State Legislation 

#.4.% National Parks and Wildlife Act %5)8  

The National Parks and Wildlife Act (NPW) Act is administered by the National Parks and 

Wildlife Service (NPWS) of the Office of Environment and Heritage (OEH) within the 

Department of Planning and Environment cluster and provides a basis for the 

establishment, preservation and management of areas such as national parks, State 

conservation areas, historic sites, regional parks, karst conservation reserves, nature 

reserves, and Aboriginal areas.  The Gloucester area is located close to several areas 

reserved under the NPW Act. These areas include; 

•••• the Glen Nature Reserve, located approximately 6.5 km south east of the Stratford sites; 

•••• the Berrico Nature Reserve, located approximately 7 km to the west of the Stratford, 

•••• the Copeland Tops State Conservation area located approximately 12 km north west of 

the Community Garden site; 

•••• Barrington Tops National Parks, located approximately 20 km to the west of the sites; 

•••• Black Bulga State Conservation Area, located approximately 18 km to the south west of 

the sites; and  

•••• Ghin-Doo-Ee National Park, located approximately 18 km to the south east of the sites.  

Whilst these reserves are within the general Gloucester area, none are considered close 

enough to be significantly impacted on by the proposal. 

A permit or approval under the NPW Act is required if any protected native flora or fauna 

(s12), or Aboriginal sites or relics (s87) are to be affected or disturbed (see also Threatened 

Species Conservation Act 1995).  

It is a defense under s80B of the regulations against the unintentional harming of an 

Aboriginal object (s86 (2)) if the act or omission: 

i) Was work of the following kind on land that has been disturbed: 

i. Seismic surveying; and 

ii. The construction and maintenance of groundwater monitoring bores. 

Disturbed land includes land affected by: 

a) Soil ploughing; 

b) Construction of rural infrastructure (such as dams and fences); 

c) Construction of roads, trails and tracks (including fire trails and tracks and walking 

tracks); 

d) Clearing of vegetation; 

e) Construction of buildings and the erection of other structures; and 
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f) Construction or installation of utilities and other similar services (such as above or 

below ground electrical infrastructure, water or sewerage pipelines, stormwater 

drainage and other similar infrastructure) 

g) Substantial grazing involving the construction of rural infrastructure, construction of 

earthworks associated with anything referred to in paragraphs (a)–(g).   

A search was completed on the Aboriginal Heritage Information Management System 

(AHIMS) database for Aboriginal objects. No Aboriginal items were identified within 200 m 

of any of the sites. Further detail on likely impact on any Aboriginal items is outlined in 

section 5.5. In addition to this, the proposal will occur on land previously disturbed for 

agriculture and therefore if an Aboriginal object is uncovered during the works, mitigation 

measures as outlined in section 5.5.3 will be carried out.  

A Biodiversity Impact Assessment was conducted as part of the REF and identified that no 

significant impact was likely on any threatened flora and fauna (see section 5.4.2). 

#.4.# Heritage Act %5)) 

The Heritage Act 1977 was introduced to conserve the environmental heritage of NSW. 

Environmental heritage is defined as including buildings, works, relics or places which are 

of historic, scientific, cultural, social, archaeological, architectural, natural or aesthetic 

significance to the State. 

Heritage places and items of particular importance to the people of NSW are listed on the 

NSW State Heritage Register. No items of state heritage were identified on the NSW State 

Heritage Register. The impact on heritage is discussed further in section 5.5. It is not 

expected that any significant impact on heritage items will occur as a result of the proposal. 

Section 139 of the Heritage Act 1977 prohibits a person from disturbing or excavating any 

land on which the person has discovered or exposed a relic, except in accordance with an 

excavation permit or a notification granting exception for the permit. There are no known 

relics within the sites. 

#.4.4 Protection of the Environment Operations Act %55) 

Requirement for a licence 

The Protection of the Environment Operations Act 1997 (PoEO Act) prohibits the 

undertaking of scheduled activities and scheduled development work without a licence. The 

Act also prohibits the undertaking of polluting activities without a licence (both scheduled 

and unscheduled). Whilst this covers water pollution, it does not generally cover air 

pollution, unless it is from a scheduled activity. However, a person is required to take all 

practical steps to minimise air pollution (which involves emitting air impurities such as gas). 

Measures implemented to minimise air pollution are discussed further in Section 5.7.3 

The proposal is not listed as a scheduled activity under the PoEO Act and therefore an EPL 

is not required. 

The Protection of the Environment (Clean Air) Regulation 2002 (POEO (Clean Air) Reg) 

contains provisions on the emission of air impurities from motor vehicles and the 

compulsory fitting and maintenance of anti-pollution requirements. All vehicles operating 

on site will comply with the POEO (Clean Air) Reg.  
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The Protection of the Environment (Noise) Regulation 2008 (POEO (Noise)) makes provisions 

for the use of power tools and equipment at residential premises between certain hours 

and determining noise levels of particular articles. All work on site will comply with the 

POEO (Noise) Reg. The impact of the proposal on noise is further discussed in section 5.6. 

The Protection of the Environment (Waste) Regulation 2005 (POEO (Waste) Reg), as 

amended 28 April 2008, makes provision for, amongst other things, the tracking of waste 

between generators, transporters and receivers of waste and record keeping associated 

with such waste movements. Waste tracking and recording will be undertaken on site in 

accordance with the POEO (Waste) Reg requirements. 

#.4.8 Threatened Species Conservation Act %55& 

The Threatened Species Conservation Act 1995 (TSC Act) is administered by the OEH and 

provides for the protection of threatened species, populations, ecological communities and 

their habitat, and critical habitat within NSW. The primary aims of the TSC Act are to protect, 

conserve and, where applicable, manage certain processes that threaten the survival or 

evolutionary development of threatened species, populations and ecological communities. 

Schedules 1 and 2 of the Act list threatened species, populations and ecological 

communities that are classified as endangered or vulnerable. 

A Biodiversity Impact Assessment was conducted as part of the REF and concluded that 

provided mitigation measures are implemented, no significant impact was likely on any 

threatened flora and fauna (see section 5.4.2, Appendix B). 

#.4.& Fisheries Management Act %558 

The Fisheries Management Act 1994 provides for the conservation of the State‘s aquatic 

resources and is administered by the Department of Primary Industries (DPI). The Act 

requires that potential impacts on threatened species and aquatic habitat be addressed 

during the environmental planning and assessment process. 

A Biodiversity Impact Assessment was conducted as part of the REF and this is discussed 

further in section 5.4. 

#.4.' Noxious Weeds Act %554 

The purpose of the Noxious Weeds Act 1993 is to identify noxious weed areas where 

particular control measures need to be taken, to specify those control measures, and to 

specify the duties of public and private landholders for the control of noxious weeds. The 

Act categorises noxious weeds into four divisions according to the requirements for their 

control. Section 13 of the Act states that: 

“a public authority that is an occupier of land must control noxious weeds on the land, as 

required under the control category or categories specified in relation to the weeds 

concerned, to the extent necessary to prevent the weeds from spreading to adjoining land”. 

The proposal would not require any approvals under the Act. However, where weeds need 

to be cleared, the drilling contractor would need to identify the noxious weeds and the 

associated requirements for their removal and disposal.  

#.4.) Waste Avoidance and Resource Recovery Act #$$% 

The purpose of this Act is to develop and support the implementation of regional and local 

programs to meet the outcomes of a state-wide strategy for waste avoidance and resource 
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recovery. It also aims to, “minimise the consumption of natural resources and final disposal 

of waste by encouraging the avoidance of waste and the reuse and recycling of waste”. 

Waste disposal reporting would be required during the construction of this proposal. 

#.4.( Water Management Act #$$$ and Regulation 

The Water Management Act 2000 (WM Act) dictates how both surface and groundwater 

resources are managed in NSW. Its main objective is to ensure the future and present supply 

of water sources at a state level, and protect, develop and restore water resources in the 

region. It controls the extraction of water, how water can be used, the construction of 

works, such as dams and weirs and the carrying out of activities on or near water sources. 

The main tool that the Act provides for in managing the State's water resources are Water 

Sharing Plans (WSP). The Act will generally apply to surface and groundwater sources in 

areas where a WSP is in place (and outlined below). In areas where there is no WSP, the 

Water Act 1912 applies. The Lower North Coast Unregulated and Alluvial WSP applies to 

the area for sites accessing the alluvial.   

The WM Act details the requirements for licences for the access, use and supply of water 

(260A, s89 and s90 of the Act), as well as approval to carry out work on waterfront land (s91 

Controlled activity approval). Waterfront land includes the bed of any river, together with 

any land within 40 m of the high water mark of the river. 

Monitoring bores, as specified by Part 1 of Schedule 5 of the Regulations, are exempt from 

water access and water use approvals under clauses 18 and 31 of the Regulations. Exempt 

monitoring bores includes “a monitoring bore constructed in accordance with the Minimum 

Construction Requirements for Water Bores in Australia that is...constructed and operated 

only by the Ministerial Corporation”. As NOW is the Ministerial Corporation, the proposal 

is therefore exempt from obtaining either a Water Access or Water Use approval under the 

Act. 

Whilst clause 38 of the Regulations exempts public authorities, and thus NOW, from 

requiring controlled activity approvals, it is an offence to harm waterfront land. Harm is 

defined as any act or omission that adversely affects the capacity of the waterfront land to 

hold or carry water. It is a defence under section 345 if the work that caused the harm was 

essential for the carrying out of an activity by a determining authority within the meaning 

of Part 5 of the EP&A Act.  The Avon River Gauge site is located within 20 m of the Avon 

River and thus there is potential for runoff to flow into this water source. However, provided 

mitigation measures are implemented as per section 5.2.3, it is not expected that works 

would cause harm to the waterfront land.  

#.4.5 Water Act %5%# 

Areas of hard rock not covered by the Lower North Coast Unregulated and Alluvial WSP are 

covered by the Water Act. Part 5 of the Water Act 1912 (Water Act) stipulates that it is an 

offence against the act to sink a bore unless: 

a) In pursuance of a licence issued under this Part; or 

b) The bore is to be sunk, enlarged, deepened, or altered by the Crown. 

NOW are a state owned agency and therefore representative of the Crown (in accordance 

with s13A of the Interpretation Act 1989.  As such, a licence is not required for the sinking 

of the bores covered by this proposal. 
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‘Bore’ under the Water Act, includes any bore, well or any excavation or other work 

connected or proposed to be connected with sources of sub-surface water and used or 

proposed to be used to obtain supplies of such water whether the water flows naturally at 

all times or has to be raised either wholly or at times by pumping or other artificial means. 

#.4.%$ Roads Act %554 

The Roads Act 1993 outlines the processes involved with the opening of roads, road levels, 

closing of public roads, roadwork, regulation of traffic (both temporary and permanent) by 

roads authorities, entry onto land and financial assistance to roads authorities. 

Under section 138 of the Act, a person must not: 

a) Erect a structure or carry out a work in, on or over a public road, or;  

b) Dig up or disturb the surface of a public road; or 

c) Remove or interfere with a structure, work or tree on a public road; or 

d) Pump water into a public road from any land adjoining the road; or 

e) Connect a road (whether public or private) to a classified road; 

otherwise than with the consent of the appropriate roads authority. 

However, in accordance with clause 5 of Schedule 2, public authorities are not required to 

obtain approval for works on unclassified roads. 

RMS is responsible for managing public classified roads, whilst local councils are generally 

responsible for managing public unclassified roads. 

The roads within the study area affected by the proposal are generally considered to be 

local unclassified roads and are managed by Gloucester Shire Council. NOW have provided 

Council with a written permission request as to the nature and location of works given that 

the bores will be erected on council land. 

#.8 Commonwealth Legislation 

#.8.% Environmental Protection and Biodiversity Conservation Act %555 

Under the Environment Protection Biodiversity and Conservation Act 1999 (EPBC Act), 

activities that are likely to have a significant impact on matters of national environmental 

significance, Commonwealth lands, or actions undertaken by the Commonwealth, are 

subject to assessment and approval. 

Matters of national environmental significance (NES) are identified in the Act as: World 

Heritage properties, national heritage properties, Ramsar wetlands, nationally threatened 

species and communities, migratory species protected under international agreements, 

Commonwealth marine environment, the Great Barrier Reef Marine Park and nuclear 

actions. Several nationally threatened species and communities are listed as potentially 

occurring within the study area. The Biodiversity Impact Assessment conducted as part of 

the REF identified that no significant impact was likely on any matters of NES (see section 

5.4).  
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#.& Strategic Considerations 

#.&.% Strategic Regional Land Use Plan – Upper Hunter 

The Strategic Regional Land Use Plan (the Plan) has been developed to represent, “the 

Government’s proposed framework to support growth, protect the environment and 

respond to competing land uses, whilst preserving key regional values over the next 20 

years” (DPI. 2012). In the Upper Hunter area, “it is particularly important to minimise land 

use conflicts arising from the rapid growth of coal mining activities and the recent 

emergence of the coal seam gas industry”.  

The Upper Hunter region has been described within the plan as having an economy 

underpinned by coal mining, agriculture and associated service industries (dairy, beef and 

pasture), horse breeding, electricity production, tourism, viticulture and wine making. 

The Plan provides for a range of key challenges facing upper Hunter region and actions to 

addresses these challenges. Challenges include: 

•••• Balancing Agriculture and Resource Development; 

•••• Infrastructure; 

•••• Economic Development and Employment; 

•••• Housing and Settlement; 

•••• Community Health and Amenity; 

•••• Natural Environment; 

•••• Natural Hazards and Climate Change; and 

•••• Cultural Heritage. 

In order to effectively manage growth and competing land uses within the region, the region 

has been mapped according to areas of high agricultural value, referred to as Strategic 

Agricultural Land. Strategic Agricultural Land is that defined as being, “highly productive 

land that has both unique natural resource characteristics...as well as socio-economic 

value...” Two categories of strategic agricultural land have been developed and include: 

•••• Biophysical Strategic Agricultural Land – land with a rare combination of natural 

resources highly suitable for agriculture; and  

•••• Critical industry clusters (CIC) – localised concentration of interrelated productive 

industries based on an agricultural product that provides significant employment 

opportunities and contributes to the identity of the region. The cluster also needs to be 

potentially substantially impacted on by coal seam gas (CSG) or mining proposals. 

If a state significant mining or CSG proposal is located on strategic environmental land, it 

must be assessed through a Gateway Process; an independent scientific assessment on the 

impact of the proposal on the agricultural values of the land. Additionally, all state 

significant development and infrastructure proposals, including exploration activities 

determined by Part 5 of the EP& A Act, must prepare an Agricultural Impact Statement (AIS). 

The REF provides an assessment of a range of environmental issues which may be impacted 

on as a result of construction and operation of this proposal including; the natural 
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environment, cultural heritage, amenity, and transport (see sections 5.4.2, 5.5.2, 5.8.2 and 

5.10.2 respectively). As such, the REF is taking into account some of the key challenges for 

the region as they relate to this specific proposal and managing these issues so they do not 

result in a greater impact for the region. 

#.&.# NSW Aquifer Interference Policy 

The Aquifer Interference Policy has been developed to provide the following objectives: 

•••• Clarify the requirements for obtaining water licences for aquifer interference activities 

under NSW water legislation; and 

•••• Establish and objectively define considerations in assessing and providing advice on 

whether more than minimal impacts might occur to a key water-dependent asset. 

Aquifer interference activities are defined under the Water Management Act 2000 as those 

which involve: 

•••• The penetration of an aquifer; 

•••• The interference with water in an aquifer; 

•••• The obstruction of the flow of water in an aquifer;  

•••• The taking of water from an aquifer in the course of carrying out mining or any other 

activity prescribed by the regulations; and  

•••• The disposal of water taken from an aquifer in the course of carrying out mining or any 

other activity prescribed by the regulations. 

The Policy outlines license requirements for water taken through aquifer interference under 

both the Water Management Act 2000 and the Water Act 1912.  

When a mining or coal seam gas development proposal occurs on strategic agricultural land 

and is assessed by the Gateway Panel, an assessment must be undertaken on the impacts 

of the proposal on aquifers against this policy. In addition to this, before granting water 

access licences or approvals under the Water Management Act, NOW must be satisfied that 

the activity will result in, “no more than minimal harm”. This policy outlines minimal impact 

considerations of which proposals will be assessed against and provisions by which 

proponents are to comply to enable appropriate assessment. 

The Policy also stipulates several aquifer interference activities that are by their nature 

defined to be of minimal impact. Monitoring bores and wells that are constructed and 

operated by the Ministerial Corporation are listed as being of minimal impact. Therefore, 

as the bores and wells for this proposal will be constructed and operated by NOW, they are 

considered to be of minimal impact. 

#.' Stakeholder Consultation and Community Consultation 

Key stakeholders relevant to the proposed drilling program include: 

•••• State regulatory agencies; 

•••• Local government; 

•••• Landholders and occupiers; 
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•••• Local community, users of local facilities, business and special interest groups; and 

•••• Utility operators. 

A community consultation database has been established and will be maintained during the 

REF process to monitor and address any concerns or issues raised by the local community 

and/or key stakeholders. 

#.'.% State Government Agencies 

A proposal fact sheet has been developed and will be sent to relevant stakeholders for the 

sites including the Local Aboriginal Land Council.  

NOW have an existing Memorandum of Understanding (MOU) with Crown Lands for the 

installation of bores on Crown land (dated 12 September 2009). As two of the eight sites 

are located on Crown land reserve, in accordance with this MOU, NOW have submitted 

formal notification (Access Notice), to Crown Lands in regards to the use of these sites. As 

per the conditions of the MOU, if Crown Lands do not respond to the contrary within 21 

days of the notification date, NOW is authorised to use and occupy crown land for these 

boreholes.  

#.'.# Local Government 

Gloucester Shire Council is the local government authority and as such they have been 

notified of the proposed works. In addition to this, Gloucester Shire Council own the road 

reserve for sites 5, 6, 7, and 8 as well as the land for Stratford Sports Ground.  As such, 

permission has been sought from Gloucester Shire Council in regards to the location of the 

boreholes on these sites. No correspondence has yet been received from council in regards 

to the proposal. 

#.'.4 Local Community 

A proposal fact sheet has been developed and will be distributed to residents in close 

proximity to each of the proposed boreholes and relevant sensitive receivers prior to work 

commencing. 

Once finalised, a copy of this REF will be placed on the NOW website 

(www.water.nsw.gov.au) to provide further information on the works to any interested 

party. 
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4 Alternatives and Justification for the Proposal 

4.% Proposal Need 

Given the increase in mining, particularly coal seam gas and large coal mining developments 

within the Gloucester basin, there has been an increased interest in, and need to further 

understand, the impact of these activities on groundwater sources. The objective of the 

construction of monitoring bores into the Gloucester Basin in the areas shown in Figure 1-1 

to Figure 1-7 is to aid in further understanding the impacts of nearby proposed coal seam 

gas development on groundwater. Given the close proximity of a proposed large coal mine 

to the Gloucester area, the information gained from the proposed bores may also 

contribute to a better understanding of these development’s impacts on groundwater. 

4.# Proposal Options 

4.#.% Do Nothing 

If the monitoring bores were not constructed then it would be difficult to ascertain the level 

of impact on the groundwater within the aquifers of the Gloucester Basin, and therefore 

determine the impact of coal seam gas activities on groundwater levels (quantity) and 

quality. Whilst groundwater monitoring is undertaken by coal seam gas companies, the 

construction of groundwater monitoring bores by a state authority, such as NOW, provides 

independent data and analysis that will be publically available. 

4.#.# Alternative Sites 

In determining the location of the proposed borehole sites, consideration was given to a 

variety of factors to minimise potential impacts on the surrounding community and 

environment. These included: 

•••• Location of sensitive receivers; 

•••• Proximity to threatened flora and fauna; 

•••• Proximity to Aboriginal and non-Aboriginal heritage; 

•••• Proximity to waterways and flood potential; 

•••• Availability of existing access routes; and 

•••• Depth to coal seam. 

In selecting sites, NOW gave preference to previously cleared Crown Land sites that were 

located away from sensitive receivers and environments.  

NOW does not plan to drill at all sites. The provision of alternative sites was made in site 

selection in recognition that some proposed sites might be rejected because drilling at the 

site might have significant adverse environmental impact that could not be mitigated. 

4.4 Justification of Option 

The borehole locations within this proposal were selected because they were considered to 

provide a good representation of groundwater close to proposed nearby coal seam gas 

activities.  Additionally the sites selected were located close to existing access routes, have 
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been previously disturbed and will have minimal impact on the surrounding community and 

the environment. 



 

April 2015 Ref: 658771   13 

Final 

NSW Office of Water 

Groundwater Monitoring Bore Drilling Project at Gloucester 

Review of Environmental Factors 

8 Proposal Description 

8.% Scope of Works 

Eight priority sites for bore drilling have been identified in the Gloucester area. Whilst not 

all eight sites will necessarily be drilled, at the sites where drilling is undertaken, it is 

expected that up to two boreholes will be drilled as nested monitoring bores. The deeper 

bore will be drilled to the nearest accessible hydrostratigraphic unit to the commercial coal 

seams targeted for coal seam gas development given a depth constraint of approximately 

160 m. During the drilling stage, well control using a blind ram or pipe ram will be 

undertaken. The approximate depth at which each bore is expected to be sunk is outlined 

in Table 4-1. 

Table 4-1: Approximate Depth of Each Bore 

Site number Bore Name Approximate Maximum Depth 

of Bore 

1 Stratford Crown Land 60 - 160 m 

2 Stratford Sports Ground 60 - 160 m 

3 Gloucester Community Garden Centre 60 – 160 m 

4 Avon River gauge  60 – 160 m 

5 Fairbairns Road – council corridor  30-160 

6 Fairbairns Road – Tiedmans Lane 60 – 160 m 

7 Merridong West 60 – 160 m 

8 Merridong East 60 – 160 m 

 

There is the potential that both mud rotary drilling and air drilling will be used and impacts 

associated with both types of drilling have been covered in this proposal. The type of drilling 

used will be determined in consultation with the driller and will be dependent on the nature 

of each location. 

Mud rotary drilling involves a special mix of clay and water being forced down the drill hole 

turning a rotary bit, with rock chips returning in the "mud" slurry. This method is used for 

drilling through soft rocks, sand and clay layers. With mud rotary drilling, all sediment and 

water will be controlled above ground using a mud recycling tank with back up reserve tanks 

for additional drill mud cuttings and water. When developing the bore, it is proposed to use 

a Blooie line and tank to allow sediment and waste to be transported to an approved off 

site facility for waste disposal.  

Air rotary drilling is similar to mud rotary, except that the mud pump is to be replaced by a 

compressor assembly (which includes a cooling system, air receiver and unloading system). 

Air is forced through the drilling pipe and into the rotary drill bit. Air drilling is generally 

used in hard clay or rock formations. 

If air rotary drilling is used, an air compressor and two pits, each measuring 25 m3will be 

required. These pits will be lined and will retain the excess water before it is disposed of by 

a licensed contractor. The site layout also includes a mud tank which will only be used if 

large quantities of wastewater are encountered.  
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8.# Materials and Equipment 

The following equipment and associated temporary infrastructure are required for the 

proposed drilling operations:  

•••• Mobile drilling rig, including support vehicles and equipment; 

•••• Site office; 

•••• 15,000 Litre mud recycling system to clean muds and dispose offsite at a licensed 

facility; 

•••• Two 15,000 Litre muds and sediment tanks; 

•••• Bunded chemical storage area; 

•••• Top soil and sediment storage area; 

•••• Air compressor (if air drilling); 

•••• two pits, each measuring 25 m3 (if air drilling); 

•••• Temporary toilet. 

Figure 4-1 and Figure 4-2 show typical site layouts of the two potential types of drilling. 

Please note that the precise arrangement of equipment onsite will be dependent on the 

nature of each site and space available.  

Fuel will be located up gradient, remote from the active drilling area in a bunded area and 

separate to the process water capture and sediment treatment area. 
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Figure 4-1: Mud Rotary Drilling Site Layout 
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Figure 4-2: Air Rotary Drilling Site Layout 

8.4 Worksites, Access and Vehicle Movements 

The drilling and testing operation will involve the drilling rig, a support truck, service 

vehicles and other smaller support vehicles. A maximum of four to five support vehicles 

could be expected on any one site at any one time.   

Heavy vehicle traffic and other vehicle movements at each drill site will involve: 

•••• Movement onto and off each drill site by the drilling rig; 

Silt fence (in line with slope of site) 
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•••• Daily movements by the support truck to the site to deliver casing, screens, 

cement/concrete, protectors, and other drilling consumables; 

•••• Removing drilling fluids and development water from site and recycling to send to a 

licensed treatment facility; and 

•••• Crew support vehicles (light 4WD vehicles). 

Dedicated parking and turn areas will be established at each site for all vehicles.  

Traffic management plans will be in force where required. Signage will be placed on the 

road alerting traffic that trucks are entering and crossing in these areas where required.  

8.8 Workforce and Timeframe 

Planned work will be carried out seven days a week, Monday to Sunday, 7am to 7pm, for 

up to three weeks or more cycle (i.e. three or more weeks on, with a break of one week or 

more). The work is expected to continue for a maximum of two to four weeks at each site.   
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& Existing Environment, Potential Impacts and Mitigation Measures 

&.% Soil, Topography and Geology 

&.%.% Existing Environment 

The Gloucester Basin is approximately 10 km wide and 40 km long, extending from 

Gloucester in the north, to Stroud in the south, and is disconnected from the main Sydney 

Basin (NOW, 2014).  

The Gloucester Basin is made up of Carboniferous New England fold belt units overlain by 

Permian sedimentary coal measure which are in turn overlain by alluvial sediments 

(Gloucester Resources Limited, 2013). Surface geology consists of quaternary aged alluvial 

sediments and the Permian Gloucester Coal Measures. The Alum Mountain Volcanics 

underlie the Permian Coal Measures, and form the impermeable base of the Gloucester 

Basin. A summary of local stratigraphy is included in Figure 5-1.  

The alluvial sediments form a shallow floodplain throughout the valley with Alum 

Mountain Volcanics outcropping the eastern and western boundaries of the basin forming 

the upland slopes of the Bucketts Range, Barrington Tops and Mograni Range (Parsons 

Brinkerhoff, 2014). Sediments of the Gloucester Basin were deposited in the Permian from 

250 and 300 million years ago (NOW, 2014). The structure and faulting in the Basin are a 

result of the extensional and compression forces that have been occurring in the area 

overtime.  

The alluvial sediments of the Avon River and Waukivory Creek consist of an upper clay layer 

overlying coarse grained sands and gravels. There are also colluvial and regolith sediments 

comprising an upper clay layer overlying fine grained sands and sandy clays (Gloucester 

Resources Limited, 2013).  

The Gloucester Coal Measures have been explored in recent history with Petroleum 

Exploration Leases, mining leases and operating mines in the area. AGL holds the coal seam 

gas exploration leases in this basin and Gloucester Resources Limited is undertaking 

processes to open the Rocky Hill mine. There is currently an open cut coal mine at both 

Duralie and Stratford. Depths at which coal seams are targeted for gas range from 200 m 

to 1,000 m below ground (NOW, 2014). 
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Figure 5-1: Summary of Local Stratigraphy (Gloucester Resources Limited, 2013) 

 

Table 5-1: Targeted Geology 

Site 

number 

Bore Name Anticipated geology  

1 Stratford Crown Land Gloucester Coal Measures 

2 Stratford Sports Ground Gloucester Coal Measures 

3 Gloucester Community Garden Centre Gloucester Coal Measures 

4 Avon River Gauge Site Gloucester Coal Measures 
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Site 

number 

Bore Name Anticipated geology  

5 
Fairbairns Road – Council corridor  

Alluvium & Gloucester Coal 

Measures 

6 Fairbairns Road – Tiedmans Lane Gloucester Coal Measures 

7 Merridong West Gloucester Coal Measures 

8 Merridong East Gloucester Coal Measures 

There are no known occurrences of Acid Sulphate Soils (ASS) within the vicinity of the eight 

sites. A search of the Australian Soil Resource Information System (ASRIS) (10 March 2015) 

CSIRO soil database found that borehole sites are located in areas where ASS have an 

‘extremely low probability of occurrence’. 

A search of the NSW EPA Contaminated Land record (10 March 2015) database found that 

there are no known current occurrences of contaminated land within the vicinity of the 

borehole sites. 

&.%.# Impacts 

Any impact on soils is likely to be a result of the use of drilling equipment at each bore site. 

Potential impacts include: 

•••• Soil contamination as a result of oil, chemical, grease or fuel spillages or leaks associated 

with operation of machinery; 

•••• Soil compaction in areas immediately surrounding the bore sites. This may have 

implications for infiltration of rainfall into the soil column and may slightly alter surface 

drainage characteristics. In addition, soil compaction can negative affect the ability to 

revegetate the bore sites after completion of drilling works; and 

•••• Sediment runoff from disturbed areas adjacent to the bore sites. 

The Gloucester Community Garden site contains sodic soils which impedes water 

infiltration making the soil waterlogged and unstable. Issues with machinery being bogged 

have previously been experienced at the site. Any movement by traffic may exacerbate the 

soil structure issues and impact upon existing erosion issues.  

If air rotary drilling is used, the drill will require an air compressor and two extra pits, each 

measuring 25 m3. These pits will be lined and will retain the excess water before it is 

disposed of at a licensed facility.  

Therefore, the potential exists for erosion during excavation with both types of drilling and 

other minor site set-up activities. Temporary stockpiles would have the potential to erode 

due to wind or water exposure and the occurrence of any heavy rainfall could amplify on-

site erosion with water draining off disturbed areas and transporting sediment loads into 

adjacent drainage pathways, local creeks and waterways. 

Additionally there is the potential for leaks and overtopping of pits and tanks during high 

rainfall events. As extracted water is likely to be saline, any release of this water onto the 

ground could potentially impact the soil and affect later rehabilitation work. 
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&.%.4 Mitigation Measures 

The following mitigation measures have been recommended to reduce or minimise 

impacts: 

•••• Integrated sediment and erosion control measures would be installed as necessary to 

control stormwater and pollution and would be in place prior to any earth works 

commencing. 

•••• Drilling at the Community Garden Site only to be undertaken during relatively dry 

periods to prevent bogging and collapse of soils during drilling.  

•••• Sediment and erosion control measures would be routinely inspected and maintained 

to ensure they remain effective. 

•••• Wherever possible, excavated soil and sediment accumulated in erosion and sediment 

control structures would be reused for site restoration unless contaminated or 

otherwise inappropriate for reuse. The sediment would be checked for reuse ability prior 

to site restoration. 

•••• Erosion and Sediment control measures would be consistent with those specified in the 

NSW Government’s ‘Blue Book’ (4th Edition, 2004) on erosion and sediment control. 

•••• Minimal ground disturbance would occur. 

•••• Stormwater controls (bunding) would be used to divert clean water around the site 

(where required). 

•••• On completion of the drilling, all cuttings would be removed and the site restored to its 

former contour shape. 

•••• If ASS are suspected, testing would be undertaken. If ASS are found then an ASS 

Management Plan would be developed and implemented. 

•••• Trucks and machinery would be checked for leaks and appropriate spill kits would be 

available at all times. 

•••• Spill kits would be on site during the installation and testing of the bores. 

•••• Vehicle and machinery movement would be confined to designated tracks, pathways 

and work areas. 

•••• Vehicle access routes to and within the site(s) would be clearly defined. 

•••• Refuelling activities would be undertaken off site, as far as practicable, however most of 

the stationary equipment would need to be refuelled on site. This would be undertaken 

with bunded fuel tanks, away from watercourses and no tankers would be involved in 

refuelling.   

•••• Topsoil would be stockpiled separately from other spoil for reuse. 
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•••• Measures would be taken to prevent tracking of soils/sediments from work sites to 

roadways and footpaths as a result of work vehicle/machinery movement (for example 

wheel washing may be used or sweeping of roads would occur at completion of work 

each day). 

•••• Compacted soil areas would be ripped on completion to prevent preferential drainage 

patterns across the site. 

•••• Works would not be undertaken during periods of high rainfall.  

•••• The sites would be rehabilitated to their existing condition on completion of the work, 

as far as practicable, and any restoration measures adopted would be monitored for 

effectiveness, and modified as required. 

&.# Surface Water 

&.#.% Existing Environment 

The proposed bore locations are within the Manning River Catchment, which covers an area 

of approximately 8,420 km2 and is managed by the Hunter Local Land Services. The Manning 

River catchment is bordered in the north-east by the Hastings catchment, in the north by 

the Macleay catchment, in the north-west by the Namoi catchment, south-west by the 

Hunter, and to the south by the Karuah catchment (NOW, 2012). The Manning catchment 

is broken into a number of sub catchments. The proposed drill sites are within the Avon 

River subcatchment as can be seen in Figure 5-2 with the Gloucester Community Garden 

site on the border with the Gloucester River subcatchment.  
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Figure 5-2: Manning River Catchment (BMT WBM, 2014) 

The Gloucester River subcatchment includes the Gloucester River, which is 1.5 km from the 

Gloucester Community Garden Centre drill site. The Avon River subcatchment includes the 

Avon River and Waukivory Creek, the closest waterways to the remainder of the potential 

drill sites. Waukivory Creek is a tributary of the Avon River which is itself a tributary to the 

Gloucester River. The Gloucester and Barrington Rivers join to feed into the Manning River 

which flows eastwards towards the coast. Data from a NSW Office of Water river gauge 

indicated that the baseflow of the Avon River has persisted over time most likely due to 

connectivity between the alluvial aquifers and the Avon River. The Avon River has ceased 

to flow approximately 3% of the time and has an average flow of 24.6 ML/d. The Gloucester 

River has ceased to flow for only one day throughout historical records with a median flow 

of 94.7 ML/d (Gloucester Resources Limited, 2013b).  

Table 5-2 shows the distances of each of the sites in relation to the region’s watercourses.  

Table 5-2: Distances to Watercourses 

Site 

number 

Site Closest 

watercourse 

Distance from 

watercourse 

1 Stratford Crown Land Avon River 320 m 

2 Stratford Sports 

Ground 
Avon River 375 m 
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3 Gloucester 

Community Garden 

Centre 

Gloucester River 1.5 km 

4 Avon River Gauge  Avon River 20 m 

5 Fairbairns Road – 

council corridor  
Waukivory Creek 50 m 

6 Fairbairns Road – 

Tiedmans Lane 
Waukivory Creek 200 m 

7 Merridong West Waukivory Creek 450 m 

8 Merridong East Waukivory Creek 230 m 

 

Water Quality 

The Manning River catchment is a highly modified landscape with a number of land uses 

that have the potential to impact on water quality.  

The NOW operate a stream flow gauge at the Avon River downstream of Waukivory Creek, 

which is within 50 meters of the proposed Avon River Gauge drilling site. Continual EC has 

been measured since 2013 and indicates that EC fluctuates based on river flow, with lowest 

EC readings (100 uS/cm) corresponding with high river flows. Highest EC values of around 

1,550 uS/cm have historically occurred during times of extended low flow (NOW, 2015).  

Furthermore, a water quality assessment undertaken in 1994 – 1999 by the EPA at the Avon 

River downstream of Stratford site (1.5 km downstream of the Avon River Gauge Site) found 

a heavily degraded riparian zone, bank erosion and poor water quality including high 

nutrient concentrations (EPA, 2004).  

Gloucester Resources Limited (GRL) have undertaken a baseline water quality study at key 

sites that may be affected by their Rocky Hill Coal Mine operation. This program found that 

water quality was reasonably consistent between the Avon River, Waukivory Creek with pH 

values close to neutral and turbidity and suspended solids generally low under low flow 

conditions but elevated during high flow events. The water quality objectives for electrical 

conductivity, suspended solids and turbidity were exceeded from time to time. Nutrients 

were elevated in all monitoring sites with Total Nitrogen (TN) and Total Phosphorus (TP) 

above the trigger levels for 95% of freshwater species. Likewise, some elevated metals were 

found, in particular cadmium, copper, chromium, lead and zinc.  

A baseline water survey was carried out by Gloucester Shire Council in 2014 at various water 

sources on private properties that fall within the AGL’s Gloucester Gas Project Stage 1 area, 

which includes section of the Waukivory Creek and Avon River. This water survey also found 

elevated aluminum and zinc and iron in local waterways. These metals are naturally 

occurring within the landscape as a result of geology and soil type in the Avon River 

catchment, although are likely to be more dispersed as a result of soil erosion. High turbidity 

was also recorded in creeks and rivers which may be explained by erosion, as well as 

disturbance by livestock when accessing water. Methane was also detected in all samples. 

This is likely to be naturally occurring or due to the presence of cattle and other livestock 

accessing water (Gloucester Shire Council, 2014). 

Surface water in the Gloucester area is used mainly for irrigation and stock watering. Peak 

daily demand is estimated to be 26.3 ML/day (Gloucester Resources Limited, 2013b).  
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Flooding 

Gloucester has experienced significant flooding since records began 150 years ago, 

including the February 1929 flood which is the largest on record, reaching a level of 

approximately 93 m AHD on the Gloucester River, Gloucester. Additional floods occurred in 

the 1950s, 1970s and after a relatively flood free period through the 80s and 90s, the 2011 

90.39 AHD flood at the Gloucester gauge was the most recent flood event.  

&.#.# Impacts 

Impacts from the bore program may include: 

•••• Fuel or chemical spills; 

•••• Sediments washed away from disturbed areas; 

•••• Increased soil erosion and sedimentation resulting from localised flooding of 

construction sites during periods of heavy wet weather; and 

•••• Increased sedimentation from sites.  

The Avon River Gauge site is less than 20 m from the Avon River and given the close 

proximity to the waterway there is a higher potential of runoff entering the River.  

However, due to the localised nature and duration of works and provided mitigation 

measures are implemented, it is not expected that there would be any significant impact 

on any surface water bodies. 

&.#.4 Mitigation Measures 

The following mitigation measures have been recommended to reduce or minimise 

impacts: 

•••• Run-on waters from rainfall events would be diverted from the construction area by the 

construction of diversion drains and or bunds on the up-gradient side of the site. Clean 

water would be diverted to roadside swales and natural bushland areas. Water from any 

diversion tracks constructed would be diverted away from the tracks through sand bags, 

silt fencing and other control measures so as to direct water into bushland and not erode 

the track areas.  

•••• Extra care would need to be taken at the Avon River Gauge site including placing 

sediment fencing along the river and diverting any sediment or water flows away from 

the river. Furthermore, all stockpiles at this site would be located along the fence line, 

as far away as possible from the River.  

•••• Siting at the Avon River Gauge site would need to maintain as much buffer area from 

the River as possible.  

•••• Any refuse waters would be treated as contaminated and contained in above ground 

mud tanks (mud rotary) or the two pits (air rotary) where they would be stored until 

they are removed off site and disposed of at an EPA licenced facility. 

•••• All water and mud would be removed off site at the completion of works and disposed 

of at an EPA licensed facility. 
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•••• A periodic “pumpout” of the tanks or pits would occur as required to prevent any 

surcharge during wet weather events.  

•••• All land disturbed during operations would be restored to pre-operational quality as 

soon as practicable. 

•••• All refuelling activities would be undertaken off site, as far as practicable. 

•••• All chemicals and fuels would be stored in suitable bunded areas away from drainage 

lines and in accordance with AS1940. The capacity of the bunded area would be at least 

110% of the largest chemical container stored within the bunded area. 

•••• Where possible, stockpiles would be placed away from kerbs and drainage lines. 

&.4 Groundwater 

&.4.% Existing Environment 

There are two main water source ‘types’ within the Gloucester Basin area; the Gloucester 

Basin porous rocks and the shallow overlying alluvial systems (NOW, 2014b).  

Four broad hydrogeological units have been identified within the Gloucester Basin (Table 

5-3), alluvium, shallow rock, interburden and coal seams. Lithology, depth and the degree 

of fracturing and faulting determine the permeability and groundwater flow characteristics 

of rocks within the Gloucester Basin.  

 

Table 5-3: Hydrogeological units 

Unit Aquifer type Formation 

name 

General lithology Hydraulic 

characteristics 

Alluvium Semi-confined, 

clay capped, 

porous, 

granular 

Quaternary 

alluvium 

Clay / mixed gravels Heterogeneous. Highly 

variable permeability 

associated with 

varying lithology 

Shallow rock 

(<150m) 

Semi-confined, 

fractured rock 

Upper Permian 

Coal Measures, 

Alum Mountain 

Volcanics 

Interbedded 

sandstone / 

siltstone with 

bedding place 

fractures 

Heterogeneous, high 

and low permeability 

associated with fault 

zones and fracturing 

Interburden Confined, 

fractured rock 

Upper Permian 

Coal Measures 

Interbedded 

indurated sandstone 

/ siltstone and 

claystone 

Low permeability 

associated with sparse 

fractures, permeability 

decreases with depth 

Coal seams Confined, 

fractured rock 

Upper Permian 

Coal Measures 

Coal/shale Low permeability 

associated with 

cleating and fractures 

in coal seams, 

permeability decreases 

with depth 
Source: Parsons Brinkerhoff, 2014 
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There are limited beneficial groundwater resources in the Gloucester basin with typically 

poor water quality and low yields from bores. There are 14 active licences for irrigation and 

two town water supply bores. There are also 11 bores licensed to take water for mining and 

industrial purposes and 48 authorised stock and domestic bores (NOW 2014b). The total of 

all groundwater entitlements in the Gloucester Basin is small, at 2 GL/year. The majority of 

rights are associated with industrial and mining purposes and a very small volume of 

groundwater rights for agriculture.  

The water sharing plan for the water resources of the Gloucester Basin has not yet 

commenced but the NOW has provided numbers on the sustainable extraction limits for 

the basin. The approximate Long Term Average Annual Extraction limit is 4.5 GL. This is the 

volume that will be managed to, and groundwater entitlements will only be available up to 

that limit in the first instance. The upper extraction limit', which represents the maximum 

potential volume that the Long Term Average Annual Extraction Limit could be increased to 

in the future, if justified, is 9 GL. These volumes are interim values and could change as part 

of the finalisation of the water sharing plan (NOW, 2014b). 

AGL plans to extract 0.73 GL/yr if CSG production is approved, which represents 8% of the 

upper extraction limit in the Gloucester Basin (NOW, 2014b).   

Due to the lack of groundwater systems in the Gloucester Basin and limited extraction, 

there is currently no Government groundwater monitoring. However, both the mines and 

AGL undertake groundwater monitoring at a local project scale. Monitoring of the alluvial 

groundwater shows a quick recharge response typical of an alluvial groundwater system in 

response to rainfall. This indicates rapid shallow groundwater recharge via direct rainfall 

infiltration and/or enhanced infiltration during high flow in the creek and flood events 

(NOW, 2014b).     

Monitoring within the coal seams has demonstrated that groundwater levels or pressures 

of this seam do not respond at all to rainfall, are stable, and appear to have a very slow 

rising trend over time (NOW 2014b). In general, Electrical Conductivity (EC) increases with 

depth and is described as moderately fresh to brackish (Gloucester Resource Limited, 2013).  

&.4.# Impacts 

All potential borehole sites target the Gloucester Coal Measures or Alluvium. There is 

potential to contaminate groundwater as a result of: 

•••• Surface runoff from any utilised chemicals, fuel, oil and drilling fluids that may be present 

onsite or associated with operating machinery; and 

•••• Cross-contamination via potential interconnectivity between aquifers during the drilling 

process, as a result of poor hydraulic isolation between these groundwater bearing 

horizons.  

There is also the potential for gases entrained in groundwater to be released to the 

atmosphere during the drilling process. This is discussed further in section 5.7.2. 

&.4.4 Mitigation Measures 

To minimise the potential for groundwater contamination a licensed driller, licensed to drill 

for the conditions to be encountered, will be used. In addition, the bores will be drilled and 

constructed following the Minimum Construction Requirements for Water Bores in 

Australia (2012).  
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The following mitigation measures are also recommended to reduce or minimise impacts:  

•••• Where the drill hole intersects with an alluvial aquifer, it would be surface cased to 

minimise any potential effect on other users of the groundwater and the environment. 

•••• All brackish or refuse water would be treated as contaminated and be contained in 

appropriately sized tanks (mud rotary) or the two pits (air rotary) and disposed of offsite 

at an EPA licenced facility. No refuse water would be released into the surrounding 

environment. 

•••• A silt fence would be installed around the work area and bunding installed where 

appropriate to contain any potential chemical and drilling fluid spills and runoff. 

&.8 Biodiversity 

&.8.% Existing Environment 

A Biodiversity Impact Assessment was conducted by Niche Environmental as part of this REF 

(Appendix B). This assessment involved a desktop search of threatened species registers 

and a site survey undertaken on 3 March 2015.  

The desktop assessment was for a 10 km radius and included searches on the following 

databases: 

•••• OEH Atlas of NSW Wildlife; and 

•••• EPBC Act Protected Matters Search Tool. 

The list of potentially impacted (affected) species was determined from consideration of 

this list and is recorded in Table 5-4 and Table 5-5.  More detail can be found in Appendix 

B. 

Table 5-4 Threatened Flora of the Gloucester Area 

Common Name Scientific Name 
TSC 

Act 

EPBC 

Act 

Trailing Woodruff Asperula asthenes V V 

White-flowered Wax Plant Cynanchum elegans E E 

Slaty Red Gum Eucalyptus glaucina V V 

 Pomaderris queenslandica E V 
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Table 5-5: Threatened Fauna of the Gloucester Area 

Common Name Scientific Name 
TSC 

Act 

EPBC 

Act 

Birds 

Glossy Black-Cockatoo Calyptorhynchus lathami V  

Spotted Harrier Circus assimilis V - 

Black-necked Stork Ephippiorhynchus asiaticus E  

Powerful Owl Ninox strenua V - 

Large-eared Pied Bat Chalinolobus dwyeri V V 

Spotted-tailed Quoll Dasyurus maculatus V E 

Eastern Bentwing-bat Miniopterus schreibersii oceanensis V - 

Eastern Freetail-bat Mormopterus norfolkensis V - 

Southern Myotis Myotis macropus V - 

Brush-tailed Phascogale Phascogale tapoatafa V - 

Koala Phascolarctos cinereus V V 

E = Endangered; V = Vulnerable 

The following threatened or endangered ecological communities (EEC) are known to occur 

in the Hunter/Central Rivers Catchment Management Authority area: 

•••• Freshwater Wetlands on Coastal Floodplains. 

•••• Hunter Lowland Redgum Forest (TSC Act); 

•••• Lowland Rainforest (TSC Act and EPBC Act); 

•••• River-Flat Eucalypt Forest on Coastal Floodplains (TSC Act); 

•••• Subtropical Coastal Floodplain Forest (TSC Act); 

•••• Swamp Oak Floodplain Forest (TSC Act); and  

•••• Swamp Sclerophyll Forest on Coastal Floodplains (TSC Act). 

Flora 

Native vegetation cover greater than 50% was identified as occurring at only one site (Site 

3). All eight sites have been extensively cleared in the past, and have been subject to grazing 

and mowing, with varying levels of pasture and turf improvement.    

The Gloucester Community Garden Centre Site (Site 3) is a travelling stock reserve, 

containing derived native grassland with 62% native cover. The site had native grass cover 

of 62% and a cover of 10% native forbs. Exotic plant cover at this site was 54%. The site is 

narrow (<40m) wide, adjoining a community garden on one side and housing/industrial 

estate on the other. Dominant species at this site included Themeda australis, Eragrostis 

brownii, Chielanthes sieberi and Pratia purpuraceans. Common weed species included 

Senecio madagascariensis, Andropogon virginicus and Paspalaum dilatatum.  Canopy 

species adjoining this site included Eucalyptus tereticornis (E.tereticornis) and Eucalyptus 

globoidea. Due to a lack of mid-storey and canopy, this site contains limited habitat value 

as well as moderate resilience and may recover with the introduction of canopy species.  

The remaining seven sites were highly modified and had almost 100% exotic cover, 

consisting of exotic vegetation. Sites 5, 6, 7 and 8, are linear and located within road reserve 

adjacent to modified agricultural land. No midstorey or canopy was present at these sites, 

and ground cover species consisted of Paspalum dilatatum, Verbena bonariensis and 
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Axonopus affinis. The habitat value of these sites is negligible, and they have no recovery 

potential.  

The Avon River Gauge site (Site 4) and the two Stratford sites (Site 1 and 2), consisted of 

improved pasture (Site 4), and turf grasses at Sites 1 and 2. Common species at these sites, 

included Paspalum dilitatum, Axonopus affinis, Trifolium sp, and Senecio madagascariensis. 

These sites are under regular mowing, grazing or slashing regimes. Sites contain negligible 

habitat values, and minimal recovery potential.  

A total of four threatened flora listed on the TSC and/or EPBC Act were identified as 

potentially occurring in the area. However, given the disturbed nature of the sites and the 

lack of proximal records to the study area, it was determined that none of these species 

were rated as having a moderate or higher likelihood of occurrence within the study area. 

All species were noted as have a ‘low’ likelihood of occurrence or ‘no’ likelihood of 

occurrence. For this reason, assessments of significance (TSC Act) and responses to the 

significant impact criteria (EPBC Act) were not prepared. 

Table 5-6 identifies the vegetation cover at the borehole sites including listed status under 

the TSC Act and/or EPBC Act.  

Table 5-6 Vegetation Cover of the Proposed Borehole Sites 

Site Name Vegetation Cover/ 

classification 

TSC 

Act 

EPBC 

Act 

1 Stratford Crown 

Land 

Exotic vegetation (mown 

turf) 

No No 

2 Stratford Sports 

Ground 

Exotic vegetation (mown 

turf) 

No No 

3 Gloucester 

Community Garden 

Centre 

Derived native grassland  

(62% native cover) 

No No 

4 
Avon River gauge  

Exotic vegetation 

(pasture) 

No No 

5 Fairbairns Road – 

council corridor  

Exotic vegetation No No 

6 Fairbairns Road – 

Tiedmans Lane 

Exotic vegetation No No 

7 Merridong West Exotic vegetation No No 

8 Merridong East Exotic vegetation No No  

 

No vegetation comprising an EEC under either the TSC Act or EPBC Act was identified at any 

of these sites.  

Fauna 

No formal fauna surveys were completed during site investigations. Fauna survey consisted 

of habitat assessments. Fauna species with potential habitat within or adjacent to the 

boreholes, which will be impacted by the proposal were also assessed. 

Fauna Habitat 

Tree hollows and stags 

Three very large E. tereticornis with hollows and one very large stage were located on the 

periphery of Fairbairns Road Council Corridor (Site 5).  The avoidance and protection of 
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canopy tree species and hollow-bearing trees is required to avoid impacts on threatened 

bird and mammal species. No hollow-bearing trees will be impacted by the proposal.   

Overstorey composition 

Overstorey is not present at any of the eight sites making up the study area. In most 

instances, canopy surrounding the sites has been depleted and consists of scattered 

roadside and paddock trees. Key species include E. teretecornis, E. moluccana, E. globoidea 

and C. cunninghamiana.  

Fallen logs 

Significant quantities of fallen logs and timber were not present at any of the sites. 

Water availability 

Two of the eight sites were proximal to areas of standing water, this included Fairbairns 

Road and Tiedmans Lane Intersection (Site 6) and Stratford Crown Land (Site 1). The Avon 

River Gauge Site (Site 4) is located adjacent to the Avon River, where it dissects highly 

disturbed and modified agricultural pasture. Riparian vegetation is limited to C. 

cunninghamiana and Melealeuca sp.  No midstorey species are present and groundcover 

consists of exotic pasture. The Stratford Crown Land Site (Site 1) is located adjacent to a 

small artificial pond.  The pond has a surface area of 40m2 and contains a dense stand of 

Typha orientalis.   

Summary 

The results of the borehole site inspections are summarised in Table 5-7. 

Table 5-7: Summary Results for the Proposed Borehole Sites 

Site Name Native 

Vegetation 

Listed 

 TEC 

Threatened  

flora 

Fauna 

habitat  

Low 

Impact 

Site 

1 Stratford 

Crown 

Land 

No No No No Yes 

2 Stratford 

Sports 

Ground 

No No No No Yes 

3 Gloucester 

Community 

Garden 

Centre 

Yes No No No Yes 

4 Avon River 

gauge  

No No No No Yes 

5 Fairbairns 

Road – 

council 

corridor  

No No No No Yes 

6 Fairbairns 

Road – 

Tiedmans 

Lane 

No No  No No Yes 
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Site Name Native 

Vegetation 

Listed 

 TEC 

Threatened  

flora 

Fauna 

habitat  

Low 

Impact 

Site 

7 Merridong 

West 

No No No No Yes 

8 Merridong 

East 

No No  No  No Yes 

&.8.# Impacts 

All of the eight borehole sites were assessed and found to be ‘complying sites’ as none of 

them contained vegetation comprising an endangered ecological community, nor were 

there identified threatened species which would be impacted by the proposal. The 

proposed borehole establishment at these sites is likely to have a low/negligible impact on 

the habitat of listed threatened species or ecological communities.  

The proposal, is unlikely to have a significant impact on threatened species, populations, 

ecological communities or their habitats, provided the sites are managed in accordance 

with the proposal description and the mitigation measures outlined in Section 5.4.3 are 

followed.  

&.8.4 Mitigation Measures 

•••• Logs greater than 100 mm diameter are to be salvaged and stockpiled during the works. 

These logs are to be replaced back on site at the cessation of the construction works.  

•••• The hours of construction work are to be limited to daylight hours (between 7am to 

7 pm). Impacts of artificial night lights or excessive noise before dawn and after dusk 

have not been assessed as part of this report. 

•••• Construction fencing around any hollow-bearing trees is to be erected prior to 

commencing construction work. This fencing is to be located by the NOW project 

manager.   

•••• Vehicles are to stay on designated tracks where possible and not enter adjacent 

woodland areas. No new tracks are to be prepared for vehicle or equipment access.  

•••• No clearing of trees will occur. Where necessary, branches of trees will be tied back. The 

access point at Stratford Crown Land (Site 1) will occur in the cleared area only, away 

from existing trees. The existing trees at this site will be a No Go area and will be marked 

as such using flagging tape or similar. 

•••• Upon completion of the works, each site will be rehabilitated to condition pre-works. 

•••• Where practicable, materials, plant, equipment and stockpiles would not be placed in a 

manner that results in damage to vegetation located adjacent, or within the drip-lines 

of any trees. 

•••• Weeds would be managed in accordance with the requirements of the Noxious Weeds 

Act 1993. All noxious weeds which are cleared as part of the proposal would be disposed 

of appropriately.  
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•••• Backfilling or covering of any excavations at night to prevent fauna falling in would occur. 

Open excavations would be checked each morning, prior to the commencement of 

construction, to salvage any fauna that have fallen in, and move them to a safe (and 

appropriate) nearby location. This would involve developing protocols to deal with the 

removal of injured or dangerous animals (e.g. snakes). 

•••• If any threatened species (flora or fauna) are discovered during the work, all work would 

stop immediately and the environmental representative for the Contractor would be 

notified. Work would only recommence once the impact on the species has been 

assessed and appropriate control measures developed. 

&.& Heritage 

&.&.% Existing Environment 

Aboriginal Heritage 

The Biripi and Worimi people were the original occupants of the Gloucester region with 

European settlement occurring from 1826 (Gloucester Resource Limited, 2013d).  

A search on the OEH AHIMS database was conducted for the Lot and DP of all eight drilling 

locations.  The searches identified no presence of Aboriginal sites or places within 200 m of 

each of the eight proposed borehole sites. The closest Aboriginal Heritage site is 900 meters 

from the Fairbairns Road – Tiedmans Lane site.  

Non Aboriginal Heritage 

A desktop search of the following heritage registers was conducted on 10 March 2015: 

•••• Australian Heritage Database (National Heritage List, Commonwealth Heritage List and 

Register of the National Estate); 

•••• NSW State Heritage Register; 

•••• NSW s170 Heritage Register; and 

•••• Gloucester Local Environmental Plan. 

The results of the desktop search are summarised below: 

•••• The Australian Heritage Database returned six sites of significance around Gloucester. 

None of these items are located within close proximity of the boreholes. Five of these 

items are located on the Register of the National Estate, a non-statutory register. Only 

the Stroud Gloucester Valley has been nominated to be listed on the National Heritage 

list.  The six sites include: 

•••• Folk Museum, 12 Church Street Gloucester; 

•••• Gloucester Cottage, The Bucketts Way, Gloucester; 

•••• Gloucester Showground, Barrington Road, Gloucester; 

•••• Gloucester Soldier Memorial, Bent Street, Gloucester; 

•••• The Stroud Gloucester Valley, Bucketts Way, Gloucester; 
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•••• Vale of Gloucester, Bucketts Way, Gloucester. 

•••• A total of 45 items were listed in the Gloucester Local Environment Plan, none of which 

are located in close proximity of any of the boreholes. 

The Stroud Gloucester Valley 

The valley encompasses the areas of Booral and Stroud to the South and the township of 

Gloucester to the north. It is considered to be historically significant because of its 

association with the formative years of the Australian wool industry and the beginning of 

large scale agricultural companies that became a feature of Australian agricultural 

development (Department of Environment, 2015). The valley also has social importance to 

the Gloucester community as a result of its scenic significance, from not only its early 

pastoral development but its natural geological qualities. 

&.&.# Impacts 

Aboriginal 

The eight borehole sites are all located on previously disturbed land and therefore it is 

unlikely that any unknown sites of Aboriginal significance would be accidently disturbed 

during construction. In addition to this, no trees would be removed as part of this proposal, 

therefore it is unlikely that any scar-trees would be impacted on as a result of the works. 

Five of the proposed sites are not located near landscape features that are likely to indicate 

the presence of Aboriginal objects such as: 

•••• Within 200m of any waters / waterway;  

•••• Within a sand dune system; 

•••• On a ridge top, ridge line or headland; or  

•••• Within 200m below or above a cliff face or within 20m of or in a cave, rock shelter, or a 

cave mouth. 

Three sites; Avon River Gauge, Fairbairns Road – Council Corridor and Fairbairns Road – 

Tiedmans Lane, are within 200 m of a waterway. Works will not be carried out along the 

waterway banks and as such, it is unlikely that Aboriginal objects would be found. 

Additionally, these sites are considered highly disturbed from agricultural activity. Impacts 

are considered unlikely provided mitigation measures outlined below are implemented.  

Non-Aboriginal 

No non-Aboriginal heritage sites are located on the same properties or within 500 m of the 

proposed boreholes. Additionally, the site compound during construction would be 

contained within each property boundary, therefore it is not expected that the proposal 

would cause any impact on nearby heritage items. 

Whilst the Stroud Gloucester Valley encompasses large areas of the Gloucester region, 

including the proposed sites, the proposal is not expected to directly impact upon this listing 

because the work is similar in amenity to other agricultural and industrial works within the 

region. Once the monitoring bores are in operation they will be similar in appearance to 

water bores commonly found in agricultural areas. 

The proposal is unlikely to cause impact on general heritage areas.   
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&.&.4 Mitigation Measures 

Mitigation measures would be implemented to minimise the impacts on heritage during 

construction. These would involve:  

•••• If an Aboriginal object (or suspected object) of heritage significance is discovered during 

the work, all work in that area would cease and the drilling manager would inform 

NOW’s project manager and the OEH in accordance with section 89A of the NPW Act. 

•••• Construction activities and machinery would be restricted to the designated work areas. 

•••• A Construction Environmental Management Plan (CEMP) that specifies the measures to 

be used to minimise impacts on both Aboriginal and non-Aboriginal heritage during 

construction, including items listed within the LEP, would be prepared and 

implemented prior to construction. 

•••• If an item (or suspected item) of non-Aboriginal heritage is discovered during the work, 

the drilling manager would inform NOW’s project manager and the OEH as soon as 

possible to determine the subsequent course of action. 

&.' Noise and Vibration 

&.'.% Existing Environment 

The borehole sites are situated around the towns of Gloucester and Stratford, NSW. The 

Gloucester Valley contains two working coal mines and prospecting for a coal seam gas 

development, therefore, industrial traffic and noise is common. Logging trucks and general 

industrial truck movements were identified during the field visit.  

In addition, the following noise sources have been reported as audible in the general locale: 

•••• Traffic on local roads and The Buckets Way; 

•••• Trains on the North Coast Railway (particularly at the Stratford Sports Ground and 

Stratford Crown Land sites); 

•••• Domestic noise such as lawn mowers; 

•••• Rural noise such as tractors, insects and birds; 

•••• Industrial noise such as generators (particularly at the Gloucester Community Garden 

site); 

•••• Livestock on properties and the Gloucester Livestock Exchange Centre (500 meters from 

the Gloucester Community Gardens Site); 

•••• A saw mill near the intersection of Jacks Road and The Bucketts Way; and 

•••• Occasional light aircraft using Gloucester airfield.  

Seven of the eight proposed sites have residences located in close proximity to the 

proposed borehole (see Table 5-8) 
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Table 5-8: Distance to Closest Inhabited Dwelling 

Site 

Approx. 

distance to 

closest 

dwelling 

Address 

Stratford Crown Land 36 m – 144 m  

• 16 Shakespeare Road, Stratford 2422 

• 14 Shakespeare Road, Stratford 2422 

• 10 Shakespeare Road, Stratford 2422 

Stratford Sports 

Ground 
78 m – 178 m 

• 16 Shakespeare Road, Stratford 2422 

• 14 Shakespeare Road, Stratford 2422 

• 10 Shakespeare Road, Stratford 2422 

Gloucester 

Community Garden 

Centre 

90m – 384 m 

• Gloucester Food Hub  

62 Cemetery Road, Gloucester 2422 

• 2 Kendall Street, Gloucester 2422 

• 4 Kendall Street, Gloucester 2422 

• 5 Kendall Street, Gloucester 2422 

• 6-8 Kendall Street, Gloucester 2422 

• 7 Kendall Street, Gloucester 2422 

• 9 Kendall Street, Gloucester 2422 

• 10 Kendall Street, Gloucester 2422 

• 11 Kendall Street, Gloucester 2422 

• 12 Kendall Street, Gloucester 2422 

• 13 Kendall Street, Gloucester 2422 

• 14 Kendall Street, Gloucester 2422 

• 15 Kendall Street, Gloucester 2422 

• 16 Kendall Street, Gloucester 2422 

• 17 Kendall Street, Gloucester 2422 

• 18 Kendall Street, Gloucester 2422 

• 19 Kendall Street, Gloucester 2422 

• 20 Kendall Street, Gloucester 2422 

• 21 Kendall Street, Gloucester 2422 

• 23 Kendall Street, Gloucester 2422 

• 25 Kendall Street, Gloucester 2422 

• 27 Kendall Street, Gloucester 2422 

• 29 Kendall Street, Gloucester 2422 

• 31 Kendall Street, Gloucester 2422 

Avon River Gauge 470 m 
• 124 Jacks Road, Gloucester, 2422 

• 188 Jacks Road, Gloucester, 2422 

Fairbairns Road – 

council corridor 
227 – 309 m 

• 260 Fairbairns Road, Forbesdale 2422 

• 237 Fairbairns Road, Forbesdale 2422 

• 304 Fairbarins Road, Forbesdale 2422 

• 305 Fairbarins Road, Forbesdale 2422 

Fairbairns Road – 

Tierdmans Lane 
178 m • 361 Fairbairns Road, Forbesdale 2422 
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Merridong West 290 m 
• Gloucester Men’s Shed 

509 Fairbairns Road, Forbesdale 2422 

Merridong East 90 - 143 m 

• 508 Fairbairns Road, Forbesdale 2422 

• 538 Fairbairns Road, Forbesdale 2422 

• 542 Fairbairns Road, Forbesdale 2422 

 

Background noise was noted at all sites during a field visit undertaken by CH2M HILL on 3 – 

4 March 2015 and is outlined in Table 5-9.  

Table 5-9: Background Noise  

Site Background noise  

Stratford Crown Land On side of Buckets highway. Close to railway line. 

Stratford Sports Ground Passing car and truck noise from Buckets highway.  

Gloucester Community 

Garden Centre 

Backs onto industrial district, generator noise and 

general industrial noise evident.  

Avon River Gauge Site Some local traffic noise evident.  

Fairbairns Road – 

council corridor  

Located adjacent to Fairbairns Road, local 

infrequent traffic noise including school bus route.  

Fairbairns Road – 

Tierdmans Lane 

Located adjacent to Fairbairns Road, local 

infrequent traffic noise including school bus route. 

Merridong West 
Located adjacent to Fairbairns Road, local 

infrequent traffic noise including school bus route. 

Merridong East 
Located adjacent to Fairbairns Road, local 

infrequent traffic noise including school bus route. 

 

Noise monitoring by GRL for the Rocky Hill Coal Project found that ambient noise levels in 

the vicinity of The Bucketts Way were elevated due to traffic noise, particularly during the 

daytime when traffic concentrations are highest. Elevated noise levels at night were 

identified as coming from insects (Gloucester Resources Limited, 2013c). 

&.'.# Impacts 

All residences identified above would be informed of the proposed works prior to drilling 

taking place, as outlined in Section 5.6.3. The NSW EPA Interim Construction Noise 

Guidelines (DECC, 2009) provides assessment guidance with which to assess construction 

noise impacts. This guidance applies to noise measured at the boundary of the closest noise 

receptor and is outlined in Table 5-10. 
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Table 5-10 Construction Noise Guidelines 

Time of Day Management Level LAeq (15min) 

EPA Recommended standard 

construction hours: 

Monday to Friday 7 am to 6 pm 

Saturday 8 am to 1 pm 

No work on Sundays or 

public holidays 

Noise affected RBL +10 dB 

Highly noise affected 75 dB(A) 

Outside recommended standard 

hours 
Noise affected RBL + 5dB 

 

Sensitive receivers located around the drilling sites are local residences. The RBL is assumed 

to be 30 which is typical of rural locations. The noise of the drilling operation is assumed to 

be 85 to 90 DB within 7 meters.  

Table 5-11 provides an indication as to whether the expected noise level will exceed the 

Interim Construction Noise management guidelines for receivers within the vicinity of the 

boreholes sites during standard construction hours. This information will be confirmed 

during the initial stages of drilling. 

Table 5-11 Potential to Exceed Noise Management Levels during Standard Construction Hours 

Site  
Noise 

Criteria 

Noise Management Level 

Noise 

Affected 

Highly Noise 

Affected 

Sensitive 

Receiver  

Stratford Crown 

Land 

Nearest 

Resident 

X � � 

Stratford Sports 

Ground 

Nearest 

Resident 

� X � 

Gloucester 

Community 

Garden Centre 

Nearest 

Resident 

� X � 

Avon River 

Gauge Site 

Nearest 

Resident 

X X � 

Fairbairns Road – 

council corridor  

Nearest 

Resident 

� X � 

Fairbairns Road – 

Tiedmans Lane 

Nearest 

Resident 

� X � 

Merridong West 
Nearest 

Resident 

� X � 

Merridong East 
Nearest 

Resident 

� X � 

 

As illustrated, during standard construction hours noise levels are likely to be above noise 

affected levels for six sites outlined above (RBL +10 dB =40 dB). Only one site is likely to be 
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classed as highly noise affected, the Stratford Crown Land site. Work undertaken outside of 

these standard hours will be above the recommended noise guidance of 35dB for all sites.  

The remaining site, Avon River gauge is located in a rural area, where the closest residence 

is greater than 500 m from the site, thus it is unlikely that there will be any impacts on 

residents or sensitive receivers in this location. 

The drilling rig may be required to undertake drilling from 7am to 7pm seven days a week 

for three weeks or more to maximise the available daylight hours and reduce the overall 

length of construction time and therefore drilling will occur outside of the standard 

construction hours. Additionally, the drilling rig may occasionally be required to undertake 

drilling beyond these hours to maintain stability and integrity within the borehole, prior to 

completion of works each day. 

Whilst work will occur outside of the standard construction hours, construction work is, by 

its nature, a relatively short term activity. During construction, occasional exceedances of 

the above criteria for specific well-defined activities are generally acceptable to the 

community and the OEH. Drilling on Sundays and outside of normal construction hours will 

assist in reducing the overall construction time required at each site. 

Whilst noise limits may be exceeded, given the expected short duration of the drilling work 

(two to three weeks at each of the sites that are drilled), and the number of sensitive 

receivers likely to be affected, potential noise impacts as a result of the proposal are 

considered low to moderate, with the residents nearby to Stratford Sports Ground likely to 

experience a moderate impact. It is also noted that noise monitoring will be undertaken 

once drilling starts to ascertain the exact impact, if any, on neighbouring properties and/or 

sensitive receivers. If necessary appropriate sound barriers will be installed.  

No noise impacts are likely during operation of the facility. 

&.'.4 Mitigation Measures 

The following mitigation measures are recommended to reduce or minimise impacts.  

•••• Implementation of ‘Best Practice’ noise management measures and procedures would 

occur to manage noise impacts during construction activities, such as those described in 

NSW DECC Interim Construction Noise Guidelines.  

•••• Noise monitoring would take place at the start of drilling to determine the impact on 

neighbouring properties and sensitive receivers. 

•••• If monitoring determines that noise is impacting on neighbouring properties noise 

barriers would be installed at the site. 

•••• Noise emissions of the drill rig and other equipment is directional in nature, so it would 

be oriented in such a way that the noisiest side is directed away from the residents 

where possible.  

•••• Generators would be located away from nearest residences. Where possible, generators 

with low acoustic outputs would be selected. 

•••• The noise level objectives outlined in the Interim Construction Noise Guidelines (DECC, 

2009) would be adhered to where practicable.   
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•••• Consultation with potentially affected residents would occur in advance of any site 

activity to inform the community of the work. 

•••• Compression and exhaust braking would be kept to a minimum. 

•••• The noisiest activities would be conducted during the least sensitive periods of the day 

as far as is reasonably practicable. 

•••• A journal of activities would be kept, so any complaints received can be checked against 

the type of activity that was being carried out. 

•••• Selection of construction plant and equipment would be undertaken based on acoustic 

performance, where practical. 

•••• Site inductions would include material that raises workers awareness of noise and 

vibration issues. 

•••• Noise emitting machinery would be directed away from residential areas and away from 

the nearest residents where possible. 

•••• Reversing alarms on mobile plant would be oriented towards the ground where it is 

practical and safe to do so. 

•••• Machinery would be switched off when not in use. 

&.) Air Quality 

&.).% Existing Environment 

GRL have run an air quality monitoring program since July 2010 to determine the baseline 

air quality for their Proposal, results are presented in Table 5-12. 

Table 5-12: Background Air Quality around Gloucester (Gloucester Resource Limited, 2013) 

Air quality parameter Background 

Average deposited dust (g/m2/month) 0.9 

PM10 Annual average (μg/m3) 8 - 10 

PM2.5 Annual average (μg/m3) 4 

Odour (OU/m3) Illegible  

 

These background air quality results represent good air quality and low dust deposition 

levels. The World Health Organization (WHO) air quality guidelines recommend maximum 

levels of PM10 for urban populations of 20 μg/m3. Furthermore, NSW EPA guidelines state 

that the maximum concentration for deposited dust should not exceed 4 g/m2/month. A 

total dust deposition rate of 4 g/m2/month is considered to equate to a visible layer of dust 

on outdoor furniture or on a clean car (WHO, 2005).  

Further monitoring data carried out by the Stratford Coal mine shows that generally dust 

deposition levels are below the EPA guidelines. Conclusions from these monitoring results 

suggest that domestic wood burning and vehicle emissions are the main contributors to 

particulate matter in the Gloucester Valley.  
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CSG is a natural gas consisting mainly of methane. Methane exists naturally in most 

groundwater systems in the Gloucester Basin and can enter into water bores that intercept 

the Basin. At present there are no regulatory emission standards for methane in NSW.  

AGL undertook a baseline study to assess methane emissions in the Gloucester area. Results 

indicated that methane concentrations in the Gloucester area are considered low with an 

approximate baseline concentration of 1.8 ppm. The methane concentrations measured in 

the study area are considered close to the global average background concentrations report 

by the World Meteorological Organization in 2014. The highest methane concentrations 

were observed close to the Showground which is adjacent to the sewage treatment plant 

with a 1-second methane concentration of 3.9 ppm (Pacific Environment Limited, 2014). 

The other sources of methane in the Gloucester, other than CSG, have been identified and 

include: 

•••• Landfill 

•••• Sewage treatment plant 

•••• Agriculture. 

&.).# Impacts 

Impacts on existing air quality may include emissions from the bore, the equipment used in 

drilling and dust generation.  

There is potential, particularly with the monitoring bores to be located closer to the coal 

seam, that levels of methane will be encountered during both the drilling process and the 

operation of the monitoring bore. The maximum depth of bore construction was designed 

to avoid CSG under pressure and was based on communications with both AGL and GRL on 

their experience of encountering gas under pressure in the area. The intersection of gas in 

bores less than 200m depth has not been observed in any monitoring bores associated with 

AGL activities in Gloucester.  Additionally, recent work as presented by AGL identifies that 

gas is unlikely to accumulate where the water level pressure head is 150m or less (depth to 

water table approx. 10 m). Where the water level has a hydraulic head 150m or less, there 

is insufficient pressure to hold the gas insitu and over time any gas produced within this 

depth limit will have dispersed. The depth of NOW monitoring bores will stay below this 

pressure head threshold and thereby the likelihood of gas intersection is considered 

negligible. 

Periodic CSG reading will be undertaken during drilling. The driller will be expected to have 

a safe work method in place to assess the risk of CSG release during drilling and to have 

appropriate mitigation measures in place to mitigate all risks. These bores will be vented 

upon construction completion, allowing the methane to dissipate from the bore over time. 

As methane dissipates quickly in the atmosphere, the risk to the community is generally low 

(Department of Natural Resources and Mines, 2014).  

Depressurisation of the seam must occur for methane to be released and therefore as the 

purpose of the monitoring bores is to enable a greater understanding of groundwater 

quality and quantity, NOW will be aware of decreases in water levels which would lead to 

this depressurisation and has SWMS in place to deal with the risks of methane emissions 

during post construction monitoring. Frequent monitoring of the groundwater bores to 

measure potential methane emissions to verify that they are of an acceptable standard, will 

also assist in reducing any potential impacts.  
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Whilst unlikely, there is also the potential for the bore to flare during operation, in the event 

of continual methane leakage. However, this would require a source of ignition, as dissolved 

methane in water bores does not self-ignite without such a source (Department of Natural 

Resources and Mines, 2014). Mitigation measures will be implemented to minimise the risk 

of such events occurring (section 5.7.3) and therefore the potential impact of this occurring 

is considered low. 

Exhaust emissions from the drilling rig, associated plant as well as vehicle movements to 

and from the drill sites would intermittently occur during the drilling works. It is estimated 

that the works would be carried out for a maximum of 21 days at each site. Based on the 

background air quality concentrations being well below the guidelines, air quality impacts 

as a result of the proposal are expected to be minor and temporary in nature and unlikely 

to alter the local and/or regional air quality.  

Furthermore, the release of pollutants associated with the drilling program within the 

catchment is unlikely to impact on ambient air quality of the region or contribute 

significantly to greenhouse gas emissions.  This is due to: 

•••• The nature of the pollutant sources (low volumes and concentrations); 

•••• The presence of substantial carbon sinks in the region (i.e. bushland); and 

•••• Atmospheric conditions (i.e. wind dispersion). 

&.).4 Mitigation Measures 

The following mitigation measures have been recommended to reduce or minimise 

impacts: 

•••• Shallow depth of bore construction (<160m) to avoid encountering CSG under pressure.  

•••• Monitoring of CSG levels during construction.  

•••• Establishment of Safe Work Methods Statements (SWMS) for mitigating risks of CSG 

occurring during drilling. 

•••• All construction vehicles and equipment are to be suitably serviced within a six-month 

period prior to commencement of construction activities to avoid excessive vehicle 

emission. 

•••• Site watering would be undertaken to suppress dust if required.  

•••• Dust plumes during bore construction are to be minimised where possible by removing 

drilling fines from around the bore head. Furthermore, the use of filter socks and pump 

filter bags are also to be used if dust persists during drilling.   

•••• Stabilisation, revegetation and landscaping is to be carried out as soon as possible after 

disturbance. 

•••• All work areas and stockpiles would be closely monitored for dust generation and where 

necessary, a water cart would be utilised for dust suppression. 

•••• A safety imposed site speed limit of 30 km/h would be imposed across all sites which 

should further reduce the potential for vehicle related dust emissions. 
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•••• Mud, sand and other debris would be removed from the wheels and bodies of vehicles 

and equipment prior to leaving the site and before entering public roads or sealed 

pavements. 

•••• All work vehicles/machinery would be maintained so that they minimise visible 

particulates in exhaust emissions for a continuous period of more than 10 seconds. 

•••• Work vehicles/machinery/lights would be switched off when not in use. 

•••• No matter of any kind would be burnt on site. 

The following measures are to be implemented during post construction monitoring: 

•••• Routine methane measurements on any vented bore. 

•••• All completed bores are to have adequate signage (including emergency contact details) 

and provide significant safety controls against the potential risk of ignition.  

•••• All operators to carry and monitor personal calibrated gas detectors during every routine 

maintenance visit to the monitoring bore and to take appropriate actions in line with 

the SWMS. 

&.( Traffic and Access 

&.(.% Existing Environment 

The Gloucester area is serviced by a number of road networks, ranging from single carriage 

highways to small dirt tracks. Existing traffic using road networks may include local 

residents, logging trucks, industrial traffic and tourists. Coal mining activity within the 

region means that mine employees and heavy vehicles also use local roads.   

Table 5-13 contains site access details for each borehole site and Figure 5-3 to Figure 5-5 

show the access points. 

Table 5-13: Proposed Drill Site Access 

Site 

number 
Site Access 

1 
Stratford 

Crown Land 

Travelling North on Buckets Way, as you enter the town of Stratford, 

turn right onto Wood street, and right onto Shakespeare Street. The 

site is at the end of the street on your right.   

2 
Stratford 

Sports Ground 

The site is in the south west corner of the Stratford sports ground on 

Wood Street, Stratford.  

3 

Gloucester 

Community 

Garden Centre 

Travelling north on Buckets Way, turn right into Cemetery Road. The 

entrance to the Community Garden is approximately 700 metres on 

the right.  Travel through the community garden site and the drill site 

is in the paddock in the south west corner.  

4 
Avon River 

Gauge  

Travelling north along Buckets Way, turn right at Jacks Road. Access is 

through the residence at 124 Jacks Road.   

5 

Fairbairns Road 

– council 

corridor  

Travelling north on Buckets Way, turn right into Fairbairns Lane and 

follow the road for 2.5 km. The site is on the left hand side of the road.   



 

 

44 Ref: 658771 April 2015  

 Final 

NSW Office of Water 

Groundwater Monitoring Bore Drilling Project at Gloucester: 

Review of Environmental Factors 

6 

Fairbairns Road 

– Tiedmans 

Lane 

From the Fairbairns Road – Council Corridor site, travel south along 

Fairbairns Road for 1.5 km, turn right into Tiedmans Lane and the site 

is on the right adjacent to the fence line.    

7 
Merridong 

West 

From Fairbairns Road – Tierdmans Lane site travel 1 km further along 

Fairbairns Road. The site is on the right hand side of the road adjacent 

to the fenceline.  

8 Merridong East 
From Merridong West, travel 300 m down Fairbairns Road. The site is 

on the right hand side of the road.    

 

 

Figure 5-3: Access to Stratford Crown Land and Stratford Sports Ground Sites 

 

Legend

Borehole site
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Figure 5-4: Access to Fairbairns Road – Council Corridor, Fairnbairns Road – 
Tiedmans Lane, Merridong West and Merridong East sites 

 

 

Figure 5-5: Access to Gloucester Community Garden Centre and Avon River Gauge 
Site 

 

Access to each of the sites would be undertaken on existing access tracks. Where the terrain 

of the track is uneven the tracks would be graded, or mown for occupational health and 

safety reasons. Grading and/or grass mowing may also occur within the footprint of each 

To Gloucester 

9 km 

Legend

Borehole site

Legend

Borehole site
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of the drill sites for additional safety reasons. No permanent access tracks would be 

constructed for any of the sites except as required by council for bores constructed within 

20 m of existing sealed roads. Merridong east and Merridong West sites are within 20m of 

existing sealed roads. Gloucester Shire Council has a requirement to seal these access tracks 

to allow for off road parking. This will occur at the conclusion of drilling works.  

&.(.# Impacts 

Each of the sites would be accessed via existing tracks where available with a maximum of 

four to five support vehicles expected on any site at any one time.   

Heavy vehicle traffic and other vehicle movements at each drill site would involve: 

•••• Movement onto and off each drill site by the drilling rig; 

•••• Daily movements by the support truck to the site to deliver casing, screens, 

cement/concrete, protectors, and other drilling consumables;  

•••• Movement onto and off each drill site by mud and water tankers; and 

•••• Crew support vehicles (light 4WD vehicles). 

Access to each of the drilling construction sites would also be restricted to members of the 

public for safety reasons. 

There is potential for impact to traffic along local roads for all work conducted on road 

reserves, due to the narrow area in which to work.  

However, given the rural nature of the sites, presence of existing mining traffic on the road 

network, and temporary and minor nature of the proposed works, traffic impacts during 

construction are not considered significant. Where drilling on a road corridor, agreements 

are also in place with the adjoining landowner for temporary access and use of their land 

during the construction period. 

Operation of each monitoring well would likely only require occasional site visits for 

maintenance and downloading data approximately once every three months, this is 

anticipated to be insignificant on surrounding traffic volumes. 

&.(.4 Mitigation Measures 

The following mitigation measures have been recommended to reduce or minimise impacts: 

•••• Traffic management plans and traffic controls would be implemented at all sites along 

road reserves and cover any required lane closures or changes to traffic flow.    

•••• Where possible, for Fairbairns Road Council Corridor; Fairbairns Road – Tiedman’s Lane 

and Merridong East and West sties, site setup and vehicle parking will take place in the 

adjoining lot to the road reserve rather than within the reserve itself to minimise 

potential traffic hazards along the road reserve area. 

•••• Access at the Avon River Gauge site will be along the existing fenceline through the 

property to preserve the paddock as requested by the landowner.  

•••• Signage would be placed on the road prior to all access points, alerting traffic that trucks 

are entering and crossing in these areas.   
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•••• There would be dedicated parking, entry and exit points beside the fenced drill site area 

to manage site traffic flow. 

•••• Traffic movements would be minimised where possible. 

•••• Traffic routes would be determined between sites so as to abide by road and bridge load 

restrictions. 

•••• Dedicated parking areas and turn area would be established at each site for all vehicles. 

&.5 Waste 

&.5.% Existing Environment 

The eight borehole sites lie within the Gloucester Shire Council LGA who are responsible for 

a weekly waste collection and fortnightly recycling and green waste collection service.  

The Council runs the Gloucester landfill facility which accepts most other forms of waste 

that are not suitable for kerbside collection. The Gloucester Landfill is located at 385 

Thunderbolts Way, Gloucester. 

Roadside and general litter was not commonly evident at drill sites during the field visit on 

3-4 March 2015.  

&.5.# Impacts 

Waste produced during the works may include the following: 

•••• Drilling spoil - drilling would result in the production of bentonite mud; 

•••• Excess water from drilling; 

•••• Incidental waste - construction at all the sites would generate general construction waste 

such as paper, cardboard, plastic wraps and general off-cuts. Waste stored onsite would 

be held in appropriate skips/bins, the skips/bins would be emptied regularly and 

placement of the skips would consider amenity and access requirements; 

•••• Earth Material – spoil would be produced during excavation activities. Spoil generated 

would be used for backfilling during rehabilitation of the sites; 

•••• Topsoil – any topsoil that is removed during excavation would be retained separately and 

re-used during rehabilitation; and 

•••• Sewage – sewage from the on-site portable toilets would be removed by a licensed 

contractor.  

The POEO Act makes it an offence to “without lawful authority, wilfully or negligently 

dispose of waste in a manner which harms or is likely to harm the environment”. 

Accordingly, the requirement of the POEO Act would be adhered to during the drilling works. 

There are potentially six waste streams that will be generated from the drilling program if 

the mud rotary drilling is undertaken, however, the amount of waste produced would be 

minimal. Two 15,000 L tanks would allow for disposal of muds and sediments. A vacuum 

truck would be used to take and dispose of the muds and sediment at an EPA approved 
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waste facility. Air Rotary Drilling will result in less waste, however any muds and sediments 

will still be removed off site as per mud rotary drilling.   

Due to the minimal amount of waste produced and its composition, waste generated from 

the works are unlikely to have a significant impact on the environment. 

&.5.4 Mitigation Measures 

The following mitigation measures have been recommended to reduce or minimise impacts: 

•••• During the works, a portable toilet would be provided at each drill site for the workers. 

Toilet waste from onsite port-a-loos would be removed by an appropriately licensed 

contractor. 

•••• All waste (excluding portable toilet waste) generated would be stored in a suitable 

container, with a lid (to prevent pollutants from escaping and prevent access by vermin), 

and transported from site when 80% full and at completion of works.  

•••• Residential bins would not be used to dispose of any waste and all incidental waste 

generated at the sites would be contained and disposed of appropriately off site. 

•••• All refuse water would be treated as contaminated and stored within site tanks or pits 

until they would be disposed of offsite at an EPA licenced facility. 

•••• All chemicals, sediments and contaminated water would be taken off site for correct 

disposal at EPA licenced facilities. Glass, aluminium, paper and other recyclable products 

would be separated and removed from site for recycling. 

•••• The drilling sites would be left clean and free of weeds, debris and other rubbish at the 

end of works. 

•••• Documents and records of the transport and fate of all materials removed from the drill 

sites would be kept and submitted to the project manager as proof of correct disposal 

and for environmental auditing purposes. 

&.%$ Social and Visual Assessment 

&.%$.% Existing Environment 

The Gloucester landscape is dominated by scattered rural and low density urban 

development. To the west of Gloucester are the picturesque Bucketts range and to the east 

the Mograni Range. 

The population of the Gloucester Local Government area as per the 2011 census was 4,877.   

Agricultural production, forestry and fishing are the main industries in Gloucester, 

accounting for 16% of regional employment. Health care and social assistance industries 

account for 11% of employment with retail trade, construction and accommodation also 

dominant. Coal mining has also been present in the region over the past 15 years with two 

open cut coal mines and another, the Rocky Hill Coal Project proposed. A coal seam gas 

development by AGL is also in its investigation phase. In 2011 6.6% of employment of the 

region was in mining (Gloucester Resources Limited, 2013d).  
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Tourism is also important for the Gloucester region with the NSW State Government 

website estimating the Gloucester tourism market to be worth $30M per annum 

(Gloucester Resources Limited, 2014d).  

&.%$.# Impacts 

The drill rig likely to be used during the operation has a 10 m high mast and may impact on 

the general visual amenity of the area (refer to Figure 5-6). Given this impact would only 

last for the duration of the drilling works at each site (three weeks or more) it is not 

expected that this impact would be significant to the local community.  

 

Figure 5-6: Expected Drilling Rig 

Operations would take place on each day of the week (Monday to Sunday) from 7am to 

7pm. The use of artificial lighting at the works sites if required at the completion of works 

each day when light becomes less available, may disturb residents in close proximity to the 

drilling area, especially given the rural nature of the general area and lack of ambient street 

lighting.  This would be most noticeable at the sites closest to residents, i.e. Stratford Crown 

Land site. However, as the works would be ceasing at 7pm it is not expected that this impact 

would be significant.  

It is noted that any visual impact from drill rigs and ancillary equipment would only occur 

for the duration of the works. Once the works are finished, a well head, solar panel and 

fencing would remain, similar to that depicted in Figure 5-7. For the sites at Merridong East 

and West, a small paved access road would also remain at the site. The footprint of the 

remaining infrastructure is small and given the rural locations, visual impacts would be 

minor.   
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Figure 5-7: Expected Permanent Footprint 

&.%$.4 Mitigation Measures 

The following mitigation measures have been recommended to reduce or minimise 

impacts: 

•••• Flood lights would be minimised in the evening to reduce light pollution. Necessary 

lighting would be focused on the worksite to avoid light spill into adjacent areas. 

•••• Council will be consulted to ensure that works at the Stratford Sports Ground are 

minimised to the extent possible during game days.  

•••• Site Setup at the Community Garden Centre Site (Site 3) will include an adequate buffer 

along the adjacent property fenceline. This is to allow for maintenance work to be 

carried out on the fence if required. 

•••• All work equipment and materials would be contained within the designated boundaries 

of the work site. 

•••• The spread of stockpiles, waste, and vehicle parking would be minimised. 

•••• Work sites would be restored as close to their original condition as soon as possible 

following completion of the proposed works.  

•••• Remaining infrastructure would be chosen to be fit for purpose but also have the least 

visual impact.  

•••• Security fencing to enclose all structures and machinery would be installed. 

&.%% Cumulative Impacts 

There is the potential that other construction activities would take place during 

construction of this proposal. The drilling of the borehole will be similar in appearance to 

the drilling of coal seam gas exploration/production wells and therefore there is potential 

that members of the community will mistake the NOW drilling program for further coal 



 

April 2015 Ref: 658771   51 

Final 

NSW Office of Water 

Groundwater Monitoring Bore Drilling Project at Gloucester 

Review of Environmental Factors 

seam gas development. Given the highly contentious nature of coal seam gas developments 

in the area, this may result in the perception that the NOW project is another coal seam gas 

development, and thus perceived cumulative impacts would be exacerbated. As such, it is 

important for NOW to maintain community consultation in regards to the project, as per 

the community consultation program identified in Section 2.6. In addition to this, the 

erection of signage at the site during construction to identify NOW as the responsible 

authority will assist in appropriate identification of the works (similar to signage depicted 

in Figure 5-6). 

Otherwise, given the short duration of the works proposed to be undertaken, and the 

confines of construction within the curtilage of each lot, it is unlikely that any significant 

cumulative impacts would actually occur as a result of the proposal.  
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' Summary of Mitigation Measures 

Aspect  Mitigation Measures 

Topography, 

Geology and 

Soils 

•••• Integrated sediment and erosion control measures would be installed as 

necessary to control stormwater and pollution and would be in place prior 

to any earth works commencing. 

•••• Drilling at the Community Garden Site only to be undertaken during 

relatively dry periods to prevent bogging and collapse of soils during 

drilling.  

•••• Sediment and erosion control measures would be routinely inspected and 

maintained to ensure they remain effective. 

•••• Wherever possible, excavated soil and sediment accumulated in erosion 

and sediment control structures would be reused for site restoration 

unless contaminated or otherwise inappropriate for reuse. The sediment 

would be checked for reuse ability prior to site restoration. 

•••• Erosion and Sediment control measures would be consistent with those 

specified in the NSW Government's 'Blue Book' (4th Edition, 2004) on 

erosion and sediment control. 

•••• Minimal ground disturbance would occur. 

•••• Stormwater controls (bunding) would be used to divert clean water 

around the site (where required). 

•••• On completion of the drilling, all cuttings would be removed and the site 

restored to its former contour shape. 

•••• If ASS are suspected, testing would be undertaken. If ASS are found then 

an ASS Management Plan would be developed and implemented. 

•••• Trucks and machinery would be checked for leaks and appropriate spill 

kits would be available at all times. 

•••• Spill kits would be on site during the installation and testing of the bores. 

•••• Vehicle and machinery movement would be confined to designated 

tracks, pathways and work areas. 

•••• Vehicle access routes to and within the site(s) would be clearly defined. 

•••• Refuelling activities would be undertaken off site, as far as practicable, 

however most of the stationary equipment would need to be refuelled on 

site. This would be undertaken with bunded fuel tanks, away from 

watercourses and no tankers would be involved in refuelling.   

•••• Topsoil would be stockpiled separately from other spoil for reuse. 
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•••• Measures would be taken to prevent tracking of soils/sediments from 

work sites to roadways and footpaths as a result of work 

vehicle/machinery movement (for example wheel washing may be used 

or sweeping of roads would occur at completion of work each day). 

•••• Compacted soil areas would be ripped on completion to prevent 

preferential drainage patterns across the site. 

•••• Works would not be undertaken during periods of high rainfall.  

•••• The sites would be rehabilitated to their existing condition on completion 

of the work, as far as practicable, and any restoration measures adopted 

would be monitored for effectiveness, and modified as required. 

Surface 

Water 

•••• Run-on waters from rainfall events would be diverted from the 

construction area by the construction of diversion drains and or bunds 

on the up-gradient side of the site. Clean water would be diverted to 

roadside swales and natural bushland areas. Water from any diversion 

tracks constructed would be diverted away from the tracks through sand 

bags, silt fencing and other control measures so as to direct water into 

bushland and not erode the track areas.  

•••• Extra care would need to be taken at the Avon River Gauge site including 

placing sediment fencing along the river and diverting any sediment or 

water flows away from the river. Furthermore, all stockpiles at this site 

would be located along the fence line, as far away as possible from the 

River.  

•••• Siting at the Avon River Gauge site would need to maintain as much 

buffer area from the River as possible.  

•••• Any refuse waters would be treated as contaminated and contained in 

above ground mud tanks (mud rotary) or  the two pits (air rotary) where 

they would be stored until they are removed off site and disposed of at 

an EPA licenced facility. 

•••• All water and mud would be removed off site at the completion of works 

and disposed of at an EPA licensed facility. 

•••• A periodic "pumpout" of the tanks  or pits would occur as required to 

prevent any surcharge during wet weather events.  

•••• All land disturbed during operations would be restored to pre-

operational quality as soon as practicable. 

•••• All refuelling activities would be undertaken off site, as far as practicable. 

•••• All chemicals and fuels would be stored in suitable bunded areas away 

from drainage lines and in accordance with AS1940. The capacity of the 

bunded area would be at least 110% of the largest chemical container 

stored within the bunded area. 
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•••• Where possible, stockpiles would be placed away from kerbs and 

drainage lines. 

Groundwater •••• Where the drill hole intersects with an alluvial aquifer, it would be surface 

cased to minimise any potential effect on other users of the groundwater 

and the environment. 

•••• All brackish or refuse water would be treated as contaminated and be 

contained in appropriately sized tanks (mud rotary) or the two pits (air 

rotary) and disposed of offsite at an EPA licenced facility. No refuse water 

would be released into the surrounding environment. 

•••• A silt fence would be installed around the work area and bunding 

installed where appropriate to contain any potential chemical and drilling 

fluid spills and runoff. 

Biodiversity •••• Logs greater than 100 mm diameter are to be salvaged and stockpiled 

during the works. These logs are to be replaced back on site at the 

cessation of the construction works.  

•••• The hours of construction work are to be limited to daylight hours 

(between 7am to 7 pm). Impacts of artificial night lights or excessive 

noise before dawn and after dusk have not been assessed as part of this 

report. 

•••• Construction fencing around any hollow-bearing trees is to be erected 

prior to commencing construction work. This fencing is to be located by 

the NOW project manager.   

•••• Vehicles are to stay on designated tracks where possible and not enter 

adjacent woodland areas. No new tracks are to be prepared for vehicle 

or equipment access.  

•••• No clearing of trees will occur. Where necessary, branches of trees will 

be tied back. The access point at Stratford Crown Land (Site 1) will occur 

in the cleared area only, away from existing trees. The existing trees at 

this site will be a No Go area and will be marked as such using flagging 

tape or similar. 

•••• Upon completion of the works, each site will be rehabilitated to condition 

pre-works. 

•••• Where practicable, materials, plant, equipment and stockpiles would not 

be placed in a manner that results in damage to vegetation located 

adjacent, or within the drip-lines of any trees. 

•••• Weeds would be managed in accordance with the requirements of the 

Noxious Weeds Act 1993. All noxious weeds which are cleared as part of 

the proposal would be disposed of appropriately.  
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•••• Backfilling or covering of any excavations at night to prevent fauna falling 

in would occur. Open excavations would be checked each morning, prior 

to the commencement of construction, to salvage any fauna that have 

fallen in, and move them to a safe (and appropriate) nearby location. This 

would involve developing protocols to deal with the removal of injured 

or dangerous animals (e.g. snakes). 

• If any threatened species (flora or fauna) are discovered during the work, 

all work would stop immediately and the environmental representative 

for the Contractor would be notified. Work would only recommence 

once the impact on the species has been assessed and appropriate 

control measures developed. 

Heritage •••• If an Aboriginal object (or suspected object) of heritage significance is 

discovered during the work, all work in that area would cease and the 

drilling manager would inform NOW's project manager and the OEH in 

accordance with section 89A of the NPW Act. 

•••• Construction activities and machinery would be restricted to the 

designated work areas. 

•••• A Construction Environmental Management Plan (CEMP) that specifies 

the measures to be used to minimise impacts on both Aboriginal and 

non-Aboriginal heritage during construction, including items listed within 

the LEP, would be prepared and implemented prior to construction. 

•••• If an item (or suspected item) of non-Aboriginal heritage is discovered 

during the work, the drilling manager would inform NOW's project 

manager and the OEH as soon as possible to determine the subsequent 

course of action. 

Noise and 

Vibration 

•••• Implementation of 'Best Practice' noise management measures and 

procedures would occur to manage noise impacts during construction 

activities, such as those described in NSW DECC Interim Construction 

Noise Guidelines.  

•••• Noise monitoring would take place at the start of drilling to determine 

the impact on neighbouring properties and sensitive receivers. 

•••• If monitoring determines that noise is impacting on neighbouring 

properties noise barriers would be installed at the site. 

•••• Noise emissions of the drill rig and other equipment is directional in 

nature, so it would be oriented in such a way that the noisiest side is 

directed away from the residents where possible.  

•••• Generators would be located away from nearest residences. Where 

possible, generators with low acoustic outputs would be selected. 
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•••• The noise level objectives outlined in the Interim Construction Noise 

Guidelines (DECC, 2009) would be adhered to where practicable.   

•••• Consultation with potentially affected residents would occur in advance 

of any site activity to inform the community of the work. 

•••• Compression and exhaust braking would be kept to a minimum. 

•••• The noisiest activities would be conducted during the least sensitive 

periods of the day as far as is reasonably practicable. 

•••• A journal of activities would be kept, so any complaints received can be 

checked against the type of activity that was being carried out. 

•••• Selection of construction plant and equipment would be undertaken 

based on acoustic performance, where practical. 

•••• Site inductions would include material that raises workers awareness of 

noise and vibration issues. 

•••• Noise emitting machinery would be directed away from residential areas 

and away from the nearest residents where possible. 

•••• Reversing alarms on mobile plant would be oriented towards the ground 

where it is practical and safe to do so. 

•••• Machinery would be switched off when not in use. 

Air Quality The following mitigation measures have been recommended to reduce or 

minimise impacts: 

•••• Shallow depth of bore construction (<160m) to avoid encountering CSG 

under pressure.  

•••• Monitoring of CSG levels during construction.  

•••• Establishment of Safe Work Methods Statements (SWMS) for mitigating 

risks of CSG occurring  during drilling. 

•••• All construction vehicles and equipment are to be suitably serviced 

within a six-month period prior to commencement of construction 

activities to avoid excessive vehicle emission. 

•••• Site watering would be undertaken to suppress dust if required.  

•••• Dust plumes during bore construction are to be minimised where 

possible by removing drilling fines from around the bore head. 

Furthermore, the use of filter socks and pump filter bags are also to be 

used if dust persists during drilling.   

•••• Stabilisation, revegetation and landscaping is to be carried out as soon as 

possible after disturbance. 
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•••• All work areas and stockpiles would be closely monitored for dust 

generation and where necessary, a water cart would be utilised for dust 

suppression. 

•••• A safety imposed site speed limit of 30 km/h would be imposed across all 

sites which should further reduce the potential for vehicle related dust 

emissions. 

•••• Mud, sand and other debris would be removed from the wheels and 

bodies of vehicles and equipment prior to leaving the site and before 

entering public roads or sealed pavements. 

•••• All work vehicles/machinery would be maintained so that they minimise 

visible particulates in exhaust emissions for a continuous period of more 

than 10 seconds. 

•••• Work vehicles/machinery/lights would be switched off when not in use. 

•••• No matter of any kind would be burnt on site 

The following measures are to be implemented during operation: 

•••• Routine methane measurements on any vented bore. 

•••• All completed bores are to have adequate signage (including emergency 

contact details) and provide significant safety controls against the 

potential risk of ignition.  

•••• All operators to carry and monitor personal calibrated gas detectors 

during every routine maintenance visit to the monitoring bore and to 

take appropriate actions in line with the SWMS. 

Traffic and 

Access 

•••• Traffic management plans and traffic controls would be implemented at 

all sites along road reserves and cover any required lane closures or 

changes to traffic flow.    

•••• Where possible, for Fairbairns Road Council Corridor; Fairbairns Road - 

Tiedman's Lane and Merridong East and West sties, site setup and vehicle 

parking will take place in the adjoining lot to the road reserve rather than 

within the reserve itself to minimise potential traffic hazards along the 

road reserve area. 

•••• Access at the Avon River Gauge site will be along the existing fenceline 

through the property to preserve the paddock as requested by the 

landowner.  

•••• Signage would be placed on the road prior to all access points, alerting 

traffic that trucks are entering and crossing in these areas.   

•••• There would be dedicated parking, entry and exit points beside the 

fenced drill site area to manage site traffic flow. 
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•••• Traffic movements would be minimised where possible. 

•••• Traffic routes would be determined between sites so as to abide by road 

and bridge load restrictions. 

•••• Dedicated parking areas and turn area would be established at each site 

for all vehicles. 

Waste •••• During the works, a portable toilet would be provided at each drill site 

for the workers. Toilet waste from onsite port-a-loos would be removed 

by an appropriately licensed contractor. 

•••• All waste (excluding portable toilet waste) generated would be stored in 

a suitable container, with a lid (to prevent pollutants from escaping and 

prevent access by vermin), and transported from site when 80% full and 

at completion of works.  

•••• Residential bins would not be used to dispose of any waste and all 

incidental waste generated at the sites would be contained and disposed 

of appropriately off site. 

•••• All refuse water would be treated as contaminated and stored within site 

tanks or pits until they would be disposed of offsite at an EPA licenced 

facility. 

•••• All chemicals, sediments and contaminated water would be taken off site 

for correct disposal at EPA licenced facilities. Glass, aluminium, paper and 

other recyclable products would be separated and removed from site for 

recycling. 

•••• The drilling sites would be left clean and free of weeds, debris and other 

rubbish at the end of works. 

•••• Documents and records of the transport and fate of all materials 

removed from the drill sites would be kept and submitted to the project 

manager as proof of correct disposal and for environmental auditing 

purposes 

Social and 

Visual 

Assessment 

•••• Flood lights would be minimised in the evening to reduce light pollution. 

Necessary lighting would be focused on the worksite to avoid light spill 

into adjacent areas. 

•••• Council will be consulted to ensure that works at the Stratford Sports 

Ground are minimised to the extent possible during game days.  

•••• Site Setup at the Community Garden Centre Site (Site 3) will include an 

adequate buffer along the adjacent property fenceline. This is to allow 

for maintenance work to be carried out on the fence if required. 

•••• All work equipment and materials would be contained within the 

designated boundaries of the work site. 
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•••• The spread of stockpiles, waste, and vehicle parking would be minimised. 

•••• Work sites would be restored as close to their original condition as soon 

as possible following completion of the proposed works.  

•••• Remaining infrastructure would be chosen to be fit for purpose but also 

have the least visual impact.  

•••• Security fencing to enclose all structures and machinery would be 

installed. 
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) Ecologically Sustainable Development Principles 

The most common and broadest definition of Ecologically Sustainable Development (ESD) 

is “development that improves the quality of life, both now and in the future, in a way that 

maintains the ecological processes on which life depends” (Ecologically Sustainable 

Development Steering Committee, 1992). 

The proposal must be considered in terms of the four principles of ESD which are outlined 

in section 6(2) of the Protection of the Environment Administration Act 1991 (as amended 

by the POEO Act 1997 and Schedule 2 of the EP&A Regulation 2000.  

The proposal meets these four principles in the following ways as outlined in Table 7-1. 

Table 7-1: How the Proposal Meets ESD Principles 

ESD Principle Explanation of Principle Way in Which Proposal Meets 

Principle 

The Precautionary Principle 

 

Minimise the potential risk for 

serious environmental problems 

even if we are uncertain they will 

occur 

 

The REF has been prepared to 

identify any potential risks for 

serious environmental problems 

and to confirm appropriate 

controls or management 

strategies to help reduce these 

impacts. 

Intergenerational Equity That present generations do not 

reduce the environment for 

future generations 

The construction of the 

monitoring bores will enable a 

greater understanding of the 

impacts nearby coal seam gas 

activities and major coal mines 

are having on the groundwater 

system and therefore enable 

appropriate management of 

groundwater for future 

generations.  

Conservation of Biological 

Diversity and Ecological Integrity 

These are fundamental to the 

sustainability of development 

Potential impacts of flora and 

fauna have been examined in this 

REF. As identified in Section 5.4.2, 

it is not anticipated that any 

significant impact on flora and 

fauna will occur. 

Improved Valuation, Pricing and 

Incentive Mechanisms 

Users pay for their products or 

services, including their full cycle 

impacts 

The monitoring bores will provide 

for a better understanding of the 

groundwater systems within the 

sedimentary coal basins and this 

will enable better future 

groundwater management.  
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( Conclusions 

This REF has been prepared in accordance with Part 5 of the EP&A Act and has considered the 

factors that must be taken into account when assessing the impact of an activity on the 

environment under Clause 228 of the EP&A Regulation 2000 (refer to Appendix A). 

The Groundwater Monitoring Bore Drilling Project at Gloucester has the potential to affect the 

surrounding environment. Construction could potentially affect: 

•••• Soil, topography and geology; 

•••• Surface water; 

•••• Traffic and access; 

•••• Noise and vibration; and 

•••• Visual amenity. 

Operational impacts of the proposal were also assessed, with the key operational impacts 

considered to be: 

•••• Air quality ; and 

•••• Visual amenity. 

Potential negative impacts associated with the proposal are considered on the whole to be 

minor. However, some low-moderate impacts have the potential to occur, such as impacts of 

noise during construction and potential for methane seepage during operation.  

This REF has identified and assessed the short and long-term impacts of the proposal on the 

environment and identified mitigation measures to minimise any potential impacts.  

Provided the mitigation measures outlined in Section 5.10 of this REF are implemented, the 

proposal is unlikely to have a significant adverse environmental impact. 

The drilling contractor is to prepare a CEMP prior to the commencement of construction. This 

CEMP would incorporate the construction phase mitigation measures and requirements 

outlined in this REF. 

If the scope of work, construction methods or site described in this document change during, 

or prior to construction, NOW will need to determine whether additional environmental 

assessment is needed.  
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Clause 228 Summary 

Clause 228 of the Environmental Planning and Assessment Regulation 2000 lists the factors to 

be taken into account when consideration is being given to the likely impact on the 

environment of an activity.  Consideration of those factors for the proposed works is 

summarised below.  Also the Department of Planning’s guideline “Is an EIS required?” has been 

considered as part of this assessment. 

Clause 228 Factor REF Finding 

Any environmental impact on a 

community 

The proposed works will take place within the confines of each parcel of 

land and as such minimal impact is expected on the local community. 

A transformation of a locality The proposed works will involve the construction of monitoring bores 

within existing property boundaries. Whilst the monitoring bores will be 

permanent structures they will be constructed on previously cleared land 

and will take up a footprint of approximately 5m2. Given the scale of the 

proposal, it will not be a significant transformation of a locality.   

Any environmental impact on the 

ecosystem of the locality 

The works will take place on previously disturbed land and will not 

involve the removal of any trees.  Conversely, the monitoring bores will 

provide a greater understanding of groundwater quality which may aid 

future management of groundwater resources and groundwater 

dependent ecosystem. As such, it is expected that the proposal will have 

a long term positive impact on the ecosystem of a locality. 

A diminution of the aesthetic, 

recreational, scientific or other 

environmental quality or value of 

the locality 

The proposed works will be located within existing property boundaries. 

As such, minimal impact is expected on recreational, aesthetic, scientific 

or other environmental quality of the locality. The construction of the 

monitoring bores will actually improve the scientific use of the area, as    

they will provide a better understanding on the quality of groundwater 

over time.  

Any effect upon a locality, place or 

building having aesthetic, 

anthropological, archaeological, 

architectural, cultural, historical, 

scientific or social significance or 

any other special value for present 

or future generations 

The proposed works will take place within the confines of existing 

property boundaries. It is not expected that there will be any negative 

impact on anthropological, archaeological, architectural, cultural, historic, 

scientific or social significance of the area. There are no sites of non-

Aboriginal heritage located within the properties.  The construction of the 

monitoring bores will actually improve the scientific use of the area, as 

they will provide a better understanding on the quality and quantity of 

groundwater over time.   

There may be minor aesthetic impacts during construction as a result of 

visibility of the drilling rig. However, these impacts are expected to be 

localised and short term. As such minimal impact on the aesthetic or 

social significance of the site is expected. Whilst the proposed works may 

involve excavation, given the previously disturbed nature of the 

properties, and provided mitigation measures listed in section 5.5.3 are 

implemented, no significant impact on Aboriginal heritage is anticipated. 

Any impact on the habitat of any 

protected or endangered fauna 

(within the meaning of Section 98 

of the National Parks and Wildlife 

Act 1974) 

Niche Environmental conducted a Biodiversity Impact Assessment for the 

proposal and identified that provided mitigation measures as identified in 

Section 5.4.3 are implemented, no significant impact on the habitat of 

any protected or endangered fauna should occur. 

Any endangering of any species of 

animal or plant or other form of 

Niche Environmental conducted a Biodiversity Impact Assessment for the 

proposal and identified that provided mitigation measures as identified in 
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Clause 228 Factor REF Finding 

life, whether living on land, in 

water or in the air 

Section 5.4.3 are implemented, no significant impact on flora or fauna as 

a result of the works should occur. 

Any long-term effects on the 

environment 

The proposed works will assist in providing information on groundwater 

quality within the Gloucester area, thus assisting with improved 

management of groundwater and promoting a positive effect on the 

environment. It is not expected that the proposed works will have a long-

term negative effect on the environment.  

Any degradation of the quality of 

the environment 

Construction of the proposal will result in minor impacts on the 

environment, which include soil disturbance, traffic and noise. However, 

these impacts would be short term and localised and provided mitigation 

measures are implemented, unlikely to result in any permanent 

degradation to the quality of the environment. 

Any risk to the safety of the 

environment 

Provided all mitigation measures are followed, it is not expected that the 

proposed works will place any additional risk to the safety of the 

environment. 

Any reduction in the range of 

beneficial uses of the environment 

It is not expected that the proposed works will have any reduction in the 

range of beneficial uses of the environment. The construction of the 

monitoring bores will result in some refuse water from the drilling 

process, but this is not expected to be of significant quantity to affect 

water availability in the region. The operation of the monitoring bores is 

not expected to result in loss of any groundwater. 

Any increased demands on 

resources (natural or otherwise) 

that are, or are likely to become, in 

short supply 

It is not expected that the proposed works will place any increased 

demands on resources that are likely to become in short supply. 

Any cumulative environmental 

effect with other existing or likely 

future activities 

The long-term cumulative impact will aid in improving the existing 

environment. The construction of the monitoring bores would provide 

greater understanding of the groundwater dynamics in the immediate 

region and thus aid future environmental assessment of coal seam gas 

and mining activities.  

Any impact on coastal processes 

and coastal hazards, including 

those under projected climate 

change conditions 

It is not expected that the proposed works will have any impact on 

coastal processes and coastal hazards. 
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Executive summary 
_________________________________________________________________________________________________________________________________________________________________ 

Context 

Niche Environment and Heritage Pty Ltd (Niche) was commissioned by CH2M HILL Pty Ltd (CH2M Hill) on 

behalf of the NSW Office of Water to prepare to prepare a biodiversity impact assessment for the 

installation of groundwater monitoring bores at various locations around Gloucester (the Project). This 

biodiversity impact assessment reviews the biodiversity constraints of a total of eight sites. These sites 

constitute the study area for the purpose of this assessment.   

Aims 

This biodiversity impact assessment meets the requirements for relevant threatened biodiversity including 

those listed on the Threatened Species Conservation Act 1995 (TSC Act), as well as Matters of National 

Environmental Significance (MNES) listed under the Environment Protection and Biodiversity Conservation 

Act 1999 (EPBC Act). 

Methods 

Targeted flora surveys were completed on 3 March 2015. Flora surveys at sites with < 50% native cover 

were limited to rapid data points whereas surveys at sites with > 50% native cover included biometric plots. 

Fauna surveys were restricted to habitat evaluation (i.e. presence of fallen logs, hollow-bearing trees and 

vegetation structure). This is considered warranted given the highly modified nature of the sites and the 

simplicity of the habitat present.  

Key results  

No listed threatened species (TSC Act or EPBC Act) were observed at any of the eight sites. All sites to be 

impacted by the proposal have been highly modified and afford only limited habitat value for flora and 

fauna. For this reason, an assessment of the likelihood of occurrence for threatened species within the 

study area, identified no threatened species which would be affected by the proposal. Thus no assessments 

of significance or address of significant impact criteria have been prepared as part of this assessment.  

Impact assessment - avoid, mitigate and offset 

The Project’s impact on threatened biodiversity is considered unlikely to have a significant impact on State 

and/or Commonwealth listed threatened biodiversity. Referral to the Department of the Environment 

under the EPBC Act is not required. Similarly, the preparation of a species impact statement (SIS) based on 

the provisions of the TSC Act is not required. 

A number of mitigation measures and avoidance factors, including retention and protection of hollow-

bearing trees, erection of construction fencing and stockpile and replacement of topsoil are provided. 

These include:  

 Salvage any logs greater than 100mm diameter, stockpile during the works and replace back on site 
at the cessation of the construction works. 

 Limit hours of construction work to daylight hours (7am to 7pm). Impacts of artificial night lights or 
excessive noise before dawn and after dusk have not been assessed as part of this report. 

 Erect construction fencing to ensure hollow-bearing trees are not impacted or damaged by the 
works. Ensure location of fencing is determined by the NOW project manager. 
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1. Introduction 
_________________________________________________________________________________________________________________________________________________________________ 

1.1 Background 

Niche Environment and Heritage Pty Ltd (Niche) was commissioned by CH2M HILL Pty Ltd (CH2M Hill) on 

behalf of the NSW Office of Water to prepare a biodiversity impact assessment prepared for the installation 

of groundwater monitoring bores at various locations around Gloucester(the Project). The assessment 

reviews the biodiversity constraints of a total of eight sites. These eight sites constitute the study area. 

1.2 The Project  

A groundwater monitoring program (the Project) comprising up to twelve boreholes (two boreholes at each 

site) is proposed in the Gloucester area (the locality) of NSW. In order to provide flexibility, and ensure the 

best sites were chosen, two additional sites were also assessed for their suitability. Thus while only six sites 

are proposed, this assessment covers a total of eight sites. Borehole establishment would involve the siting 

of a groundwater piezometer at a specified location using a truck mounted drill rig. Drilling would take 

place over a number of days to reach each borehole’s  target depth and result in temporary surface 

disturbance of the drilling pad (impact area for each borehole). An impact area of up to approximately 0.25 

ha or 70 m by 35 m will be required at each bore location, thus an estimated impact area of 2 ha across all 

eight sites is anticipated. The duration of the works at each site is up to three weeks or more. 

1.3 Project location 

The Project is located to the south of Gloucester, NSW (See Figure 1, below).  

The Project comprises an area referred to as the ‘study area’. The study area is the area including direct and 

indirect impacts and lands where mitigation/offsetting may be proposed. In this context it means a 0.25 ha 

footprint (1.7 ha across all sites), plus a 25 m buffer to account for noise during the two to three week 

construction period.  

A summary of the major geophysical features of the study area is presented in Table 1 below.  

Table 1. Geophysical context of the study area 

Geographical Feature Description 

Bioregion Sydney Basin Bioregion 

LLS region – (Catchment management 

authority) 

Manning LLS region 

Sub-catchment Avon  River 

Local government area Gloucester Shire Council  

Watercourses  Avon River 

Nearby conservation areas Barrington Tops World Heritage Area  

 

Landuse within the region is primarily agricultural (i.e. grazing), conservation reserve/national park, coal 

mining and coal seam gas extraction. 
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1.4 Legislative context 

The following legislative context has been considered in this assessment: 

 NSW Environmental Planning and Assessment Act 1979 (EP&A Act). 

 NSW Threatened Species Conservation Act 1995 (TSC Act). 

 Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). 

This legislative context is outlined in the following sections.  

1.4.1 EP&A Act 

The EP&A Act provides an assessment framework for the consideration of threatened species, populations, 

ecological communities and their habitats. Section 5A of the EP&A Act lists seven factors to be considered 

when projects are deemed to have an impact on the habitat of threatened biodiversity listed on the TSC 

Act. The assessment of significance or seven-part test sets the criteria for determining whether a proposal 

is likely to have a significant impact on threatened biodiversity that, if this is identified, would necessitate 

the preparation of a species impact statement (SIS). 

1.4.2 TSC Act 

The TSC Act provides legal status for biota of conservation significance in NSW. The Act aims to, inter alia, 

‘conserve biological diversity and promote ecologically sustainable development’. It provides for: 

 The listing of ‘threatened species, populations and ecological communities’, with endangered 
species, populations and communities listed under Schedule 1, ‘critically endangered’ species and 
communities listed under Schedule 1A, and vulnerable species and communities listed under 
Schedule 2. 

 The listing of ‘Key Threatening Processes’ (under Schedule 3). 

 The preparation and implementation of recovery plans and threat abatement plans. 

 Requirements for the preparation of a species impact statement (SIS). 

 

Threatened species, populations and ecological communities’ listings gazetted under the TSC Act are 

relevant to this assessment. Threatened biota impacted by the Project must be assessed under section 5A 

of the EP&A Act. 

1.4.3 EPBC Act 

The purpose of the EPBC Act is to ensure that actions likely to cause a significant impact on matters of 

national environmental significance undergo an assessment and approval process. Under the EPBC Act, an 

action includes a project, undertaking, development or activity. An action that ‘has, will have or is likely to 

have a significant impact on a matter of national environmental significance’ is deemed to be a controlled 

action and may not be undertaken without prior approval from the Commonwealth Minister for the 

Department of Environment (DoE).  

The EPBC Act identifies matters of national environmental significance (MNES) as: 

 World heritage properties. 

 National heritage places. 

 Wetlands of international importance (Ramsar wetlands). 

 Threatened species and ecological communities. 

 Migratory species. 

 Commonwealth marine areas. 
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 Nuclear actions (including uranium mining). 

Listings deemed relevant to the Project are to be assessed in accordance with relevant guidelines available 

at the time of writing the assessment. 

1.4.4 Other relevant regulation 

State Environmental Planning Policy No. 44 – Koala Habitat Protection has not been considered in this 

assessment as the Project is being assessed under Part 5 of the EP&A Act. This species has been 

independently considered as a listed species under the TSC Act and EPBC Act. 

1.5 Purpose of this report 

This biodiversity impact assessment is designed to provide information required to meet the assessment 

requirements stipulated under state and commonwealth legislation governing the conservation of 

threatened species, populations and ecological communities. Assessments pursuant to the TSC and/or 

EPBC Act are provided as required. 

1.6 Investigation scope 

The preparation of this report involved the following tasks: 

 Review of relevant data and reports. 

 Completion of site inspection by an appropriately experienced terrestrial ecologist to identify 
threatened biodiversity constraints. 

 Consideration of the “avoid, mitigate and offset” principles. 

 Preparation of impact assessments under the EP&A Act and EPBC Act for threatened biodiversity 
deemed relevant to the Project.  

1.7 Limitations 

1.7.1 Survey methods 

A limited set of survey methods have been employed in this investigation; these are scalable and can be 

tailored in the field based on the habitat quality and the significance of the site. Sites have been chosen 

based on a number of factors, including previous disturbance history, meaning the biodiversity values of 

the sites are reduced, and impacts as a result of the drilling works proposed are minimal.  

Numerous threatened plant and animal species are cryptic or difficult to detect. For instance, some cryptic 

plant species are more easily detected at certain times of the year, such as during flowering events. Some 

fauna can only be detected during certain seasons (e.g. migration patterns or intra-torpor periods). Given 

the disturbed nature of the sites, and the minimal biodiversity values which will be impacted by the 

proposal, the issues associated with survey limitations on the accuracy of the assessment are greatly 

reduced.   

Fauna survey was limited to assessment of habitat values. Habitat assessments are conservative and 

default to assumed presence where there is insufficient knowledge to determine otherwise. Assumed 

presence of a species requires the impact of the development/activity on that species to be assessed. 
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2. Methods 
_________________________________________________________________________________________________________________________________________________________________ 

2.1 Literature review 

Relevant databases were reviewed prior to the field survey to identify data gaps and inform survey design. 

Database searches for a 10 km radius around the study area were conducted in February 2015 to identify 

threatened biodiversity and migratory species with known occurrences in the locality. The following 

databases were used for this purpose: 

 OEH Atlas of NSW Wildlife (OEH, 2015). 

 EPBC Act Protected Matters Search Tool (DoE, 2015). 

 

2.1.1 Assessment criteria 

The assessment criteria used to review the borehole sites are based on the principles of avoid, mitigate and 

offset. Impact avoidance is the method for minimising impacts on biodiversity. Assessment of sites needed 

to demonstrate the avoidance of impacts, prior to it being chosen for clearing. This includes: 

 No impacts on threatened ecological communities 

 No direct impacts on threatened species occurrences and their habitat. 

 

Sites that meet the above criteria are deemed ‘complying sites’. These sites represent a low/negligible 

impact and are suitable for the construction works proposed.  

Sites that do not meet the above criteria do not demonstrate capacity for impact avoidance. In this 

instance, a varied site should be selected, within close proximity to the original site.   

Additional assessments on the potential impacts to state and federally listed species were also undertaken, 

including for sites listed as having a low or negligible impact.  

2.1.2 Investigation procedure 

A dichotomous decision making process was adopted for assessing each proposed borehole. A site 

approved for borehole drilling that meets the assessment criteria (i.e. complying site) must demonstrate 

the following attributes: 

 Absence of threatened ecological communities or derived forms. 

 Absence of threatened flora species occurrences. 

 Avoidance of significant fauna habitat values. 
 

The following factors were evaluated at each of the sites: 

 Native vegetation cover present and greater than 50 percent? (Yes/ No). 

 Native vegetation is a listed threatened ecological community? (Yes/No). 

 Threatened plant species is known to occur within borehole area? (Yes/ No). 

 Hollow-bearing trees or fallen logs present in borehole area? (Yes/ No).  
 

The site clearance form used for the site inspections is provided in Appendix 1. 
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2.2 Vegetation and plant surveys 

To ensure that the methodology employed could be tailored and was commensurate to the site’s values, 

detailed flora survey (flora and biometric plots) was only undertaken where native vegetation was present 

(i.e. greater than 50 percent native cover). Rapid data points were used to discern this. A total of two sites 

appeared to have native vegetation cover greater than 50% - thus a total of two Biobanking plots were 

completed. The limited size of each of the eight sites (0.25 hectares) meant that threatened plant searches 

could occur across the entire area of each site.  

Habitat assessments were conducted at each site. Habitat characteristics and parameters that were 

assessed included: 

 Dominant vegetation, composition and structure. 

 Composition of ground layer (bare earth, litter etc.). 

 Presence and relative abundance of key habitat features (e.g. tree hollows, large logs, exfoliating 
rock, flowering resources, aquatic features). 

 Condition and disturbance factors. 

 Vegetation age structure. 

 

2.3 Likelihood of occurrence  

A list of subject threatened flora and fauna within the locality (10 kilometre radius) was determined from 

database searches detailed in section 2.1. The list of potentially impacted (affected) species is determined 

from consideration of this list.  

In order to adequately determine the relevant level of assessment to apply to potentially affected species, 

further analysis of the likelihood of those species occurring within the study area was completed.   

Five categories for ‘likelihood of occurrence’ (Table 2) were attributed to species after consideration of 

criteria such as known records, presence or absence of important habitat features on the subject site, 

results of the field surveys and professional judgement. This process was completed on an individual 

species basis.   

Species considered further in formal assessments of significance (TSC Act, EPBC Act) legislation were those 

in the ‘Known’ to ‘High’ categories and where impacts for the species could reasonably occur from the 

development. Species listed as a ‘low’ or ‘no’ likelihood of occurrence are those for which there is limited 

habitat present within the study area.  

Table 2: Likelihood of occurrence criteria 

Likelihood 

rating 

Threatened flora criteria Threatened and migratory fauna criteria 

Known The species was observed within the study area. The species was observed within the study area. 

High It is likely that a species inhabits or utilises habitat 

within the study area. 

It is likely that a species inhabits or utilises habitat 

within the study area. 

Moderate Potential habitat for a species occurs on the site. 

Adequate field survey would determine if there is a 

‘high’ or ‘low’ likelihood of occurrence for the species 

within the study area. 

Potential habitat for a species occurs on the site and 

the species may occasionally utilise that habitat. 

Species unlikely to be wholly dependent on the habitat 

present within the study area. 

Low It is unlikely that the species inhabits the study area. It is unlikely that the species inhabits the study area. If 

present at the site the species would likely be a 

transient visitor. The site contains only very common 
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habitat for this species which the species would not 

rely on for its on-going local existence. 

None The habitat within the study area is unsuitable for the 

species. 

The habitat within the study area is unsuitable for the 

species. 
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3. Results 
_________________________________________________________________________________________________________________________________________________________________ 

3.1 Borehole inspections 

3.1.1 Vegetation type and condition  

Native vegetation cover greater than 50% was identified as occurring at only one site. All eight sites have 

been extensively cleared in the past, and have been subject to grazing and mowing, with varying levels of 

pasture and turf improvement.   

Site 3 is a travelling stock reserve, containing derived native grassland with 62% native cover. The site had 

native grass cover of 62% and a cover of 10% native forbs. Exotic plant cover at this site was 54%. The site is 

narrow (<40m) wide, adjoining a community garden on one side and housing on the other. Dominant 

species at Site 3 included Themeda australis, Eragrostis brownii, Chielanthes sieberi and Pratia 

purpuraceans. Common weed species included Senecio madagascariensis, Andropogon virginicus and 

Paspalaum dilatatum.  Canopy species adjoining Site 3 included Eucalyptus tereticornis (E.tereticornis) and 

Eucalyptus globoidea. Due to a lack of mid-storey and canopy, this site contains limited habitat value. The 

site contains moderate resilience and may recover with the introduction of canopy species. Site 3 can be 

seen in Plate 3, below.  

 The remaining seven sites were highly modified and had almost 100% exotic cover, and consisted of exotic 

vegetation. Sites 5, 6, 7 and 8 are linear and located within road reserve adjacent to modified agricultural 

land. No midstorey or canopy was present at these sites, and ground cover species consisted of Paspalum 

dilatatum, Verbena bonariensis and Axonopus affinis. The habitat value of these sites is negligible, and they 

have no recovery potential. Sites 5, 6, 7 and 8 can be seen in Plates 3-6 below.  

Sites 4, 2 and 1, consisted of improved pasture (Site 4), and turf grasses at Sites 2 and 1. Common species at 

these sites, included Paspalum dilitatum, Axonopus affinis, Trifolium sp, and Senecio madagascariensis. 

These sites are under regular mowing, grazing or slashing regimes. Sites contain negligible habitat values, 

and minimal recovery potential. These sites can be seen in Plates 2, 7 and 8, below.  

Table 3. Vegetation cover of proposed borehole sites 

Site Name Vegetation cover/ classification TSC Act EPBC Act 

1 Stratford Sports Ground 
(Crown Reserve) alternate 

Exotic vegetation (mown turf) 
No No 

2 Stratford Sports Ground Exotic vegetation (mown turf) No No 

3 Gloucester Community 
Garden 

Derived native grassland  (62% native 
cover) 

No No 

4 Avon River Gauge Exotic vegetation (pasture) No No 

5 Fairbairn’s Road Corridor Exotic vegetation No No 

6 Fairbairn’s Road and 
Tiedmans Lane intersection 

Exotic vegetation  
No No 

7 Merridong (west) Exotic vegetation  No No 

8 Merridong (east) Exotic vegetation  No No 

 

3.1.2 Threatened Ecological Communities  

The following TECs occur within the Hunter/Central Rivers Catchment Management Authority Area; 

 Freshwater Wetlands on Coastal Floodplains. 
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 Hunter Lowland Redgum Forest. 

 Lowland Rainforest. 

 River-Flat Eucalypt Forest on Coastal Floodplains. 

 Subtropical Coastal Floodplain Forest. 

 Swamp Oak Floodplain Forest. 

 Swamp Sclerophyll Forest on Coastal Floodplains.  
 

Seven of the eight sites contained exotic vegetation only. The composition of the remaining site (Site 3) 

consisted of derived grassland, with 62% native cover, and no canopy of mid-storey species and thus is not 

consistent with any of the threatened ecological communities above.  

 

Plate 1. Exotic turf at Site 1 (Stratford Sportsground – Crown Land) 
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Plate 2. Exotic turf at Site 2 (Stratford Sportsground) 

 

 

Plate 3. Site 3 - Gloucester Community Garden  
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Plate 4.  Exotic pasture at Site 4 (Avon River Gauge). Works will be sited away from the Avon River (right of picture).  

 

 



 

 
   

 

NSW Office of Water Groundwater Monitoring - Gloucester Biodiversity Impact Assessment 12 
 

Plate 5. Exotic grassland in road reserve at Site 5 (Fairbains Road reserve)  

 

Plate 6. Exotic pasture on road edge at Site 6 (AGL/Tiedman’s Lane) 

 

 

Plate 7. Exotic grassland on road edge at Site 7 (Merridong west) 
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Plate 8. Exotic pasture at Site 8 (Merridong East) 

3.1.3 Threatened flora 

A total of four threatened flora listed on the TSC and/or EPBC Act were identified as subject species in this 

assessment. Given the disturbed nature of the sites and the lack of proximal records to the study area, the 

analysis of subject species resulted in no threatened flora being rated as having a moderate or higher 

likelihood of occurrence within the study area. All species were noted as have a ‘low’ likelihood of 

occurrence or ‘no’ likelihood of occurrence. For this reason, assessments of significance (TSC Act) and 

responses to the significant impact criteria (EPBC Act) have not been prepared.  

3.1.4 Threatened fauna 

A total of 11 threatened fauna listed on the TSC and/or EPBC Act were identified as subject species in this 

assessment. This list was derived from the database searches outlined in Section 2.1. Given the disturbed 

nature of the sites and the lack of proximal records to the study area, the analysis of subject species 

resulted in no threatened flora being rated as having a moderate or higher likelihood of occurrence within 

the study area. For this reason, assessments of significance and responses to significant impact criteria have 

not been prepared as part of this assessment.  

3.1.5 Fauna habitats and observations 

Descriptions of the fauna habitat and opportunistic observations are described below. 

Tree hollows and stags 

Three very large E. tereticornis with hollows and one very large stage were located on the periphery of Site 

5. The avoidance and protection of canopy tree species and hollow-bearing trees is required to avoid 



 

 
   

 

NSW Office of Water Groundwater Monitoring - Gloucester Biodiversity Impact Assessment 14 
 

impacts on threatened bird and mammal species. No hollow-bearing trees will be impacted by the 

proposal.  These trees can be seen in Plate 9.  

Overstorey composition 

Overstorey is not present at any of the eight sites making up the study area. In most instances, canopy 

surrounding the sites has been depleted and consists of scattered roadside and paddock trees. Key species 

include E. teretecornis, E. moluccana, E. globoidea and C. cunninghamiana.  

Fallen logs 

Significant quantities of fallen logs and timber were not present at any of the sites.  

Water availability 

Two of the eight sites were proximal to areas of standing water, this included Sites 6 and Site 1. Site 4 is 

located adjacent to the Avon River, where it dissects highly disturbed and modified agricultural pasture. 

Riparian vegetation is limited to C. cunninghamiana and Melealeuca sp.  No midstorey species are present 

and groundcover consists of exotic pasture. Site 1 is located adjacent to a small artificial pond.  The pond 

has a surface area of 40m2 and contains a dense stand of Typha orientalis.  The artificial pond can be seen 

in Plate 10.  

 

Plate 9. Hollow-bearing trees on the periphery of Site 2.   
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Plate 10. Artificial pond on the periphery of Site 1.  

3.1.6 Summary of observations 

The results of the borehole site inspections are summarised in Table 4. All sites were determined to be low 

impact sites, where the works would not impact on biodiversity.  None of the proposed sites contain 

significant habitat for threatened species – the biodiversity values of all eight sites is considered negligible.  

Table 4. Summary of biodiversity constraints 

Site Name Native 

vegetation  

Listed TEC 

(TSC Act or 

EPBC Act) 

Threatened 

flora 

Fauna 

habitat 

Low impact site  

1 Stratford 

Sportsground 

(Crown Reserve) 

No No No No Yes 

2 Stratford 

Sportsground 
No No No No Yes 

3 Gloucester 

Community 

Garden Centre  

Yes No No No Yes 

4 Avon River Gauge No No No No Yes 

5 Fairbairn’s Road 

Corridor 
No No No No Yes 

6 Fairbairn’s Road 

and Tiedmans 

Lane intersection  

No No No No Yes 

7 Merridong west  No No No No Yes 

8 Merridong east  No No No No Yes 
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4. Impact Assessment  
_________________________________________________________________________________________________________________________________________________________________ 

4.1 Site suitability 

All eight borehole sites were assessed and found to be suitable for the intended use based on the negligible 

biodiversity values of the sites.  No vegetation comprising a TEC was recorded, and no threatened species 

would be impacted by the proposal. The proposed borehole establishment at these sites is likely to have a 

low/negligible impact on the habitat of listed threatened species or ecological communities.  

4.1.1 Affected flora 

No listed threatened (EPBC Act or TSC Act) flora species were identified during the field survey despite 

targeted survey. Based on likelihood of occurrence (Annex 2), no threatened species have been determined 

as being affected species.  

4.1.2 Affected fauna 

No state or federally listed threatened fauna species were recorded during opportunistic survey,  and due 

to the limited nature of the fauna habitat present the sites, assessments of likelihood of occurrence have 

identified no affected species. This is based on the lack of potential habitat around the periphery of the 

site.   

To limit the impacts of the boreholes on more common fauna species and their habitats generally, the 

following impact avoidance and mitigation strategies are required; 

 Salvage logs greater than 100 mm diameter, stockpile during the works and replace back on site at 
the cessation of the construction works.  

 Limit hours of construction work to daylight hours (7 am to 7 pm). Impacts of artificial night lights 
or excessive noise before dawn and after dusk have not been assessed as part of this report. 

 Erect construction fencing to ensure hollow-bearing trees are not impacted or damaged by the 
works. Ensure location of fencing is determined by the NOW project manager.  
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5. Conclusion 
_________________________________________________________________________________________________________________________________________________________________ 

5.1.1 Impact assessment 

This biodiversity impact assessment has found that the NSW Office of Water Groundwater Monitoring 

program at Gloucester, involving the establishment of eight sites, is unlikely to have a significant impact on 

threatened species, populations, ecological communities or their habitats, provided the following 

circumstances prevail: 

 Sites are cleared in accordance with the proposal description and also meet the recommended 
mitigation measures outlined in Sections 4.1.2.   

 Should the Project circumstances change to an extent where the assessment criteria, assumptions 
and the recommendations stated in this section are altered, it is recommended that a review be 
conducted to ensure the conclusions provided in this report are transferrable to the revised 
circumstances. 

 

5.1.2 Referral and concurrence  

This impact assessment has identified the Project will not  affect any Commonwealth and State listed 

threatened flora and fauna species.  It is considered that the Project impacts are minor and unlikely to have 

a significant impact on MNES or species which are threatened under the NSW TSC Act. For this reason, no 

referrals or concurrences from the Department of Environment are required and the preparation of a 

species impact statement is not required.   
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Appendix 1 – Field proforma – borehole clearance form 
_________________________________________________________________________________________________________________________________________________________________ 
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Factor 
 

 
Finding 

1a Vegetation is classed native vegetation – moderate to good 
condition (>50% native vegetation cover in the groundcover 
stratum) 

  Go to 2a     BioMetric Plot completed? Yes    /    No  

   Forest      Woodland        Shrubland           Grassland     
1b Vegetation is not classed native vegetation (<50% native 
vegetation cover in the groundcover stratum) 


  Go to 4a 

   

2a Native vegetation is a listed threatened ecological 
community (TEC) on the Threatened Species Conservation Act 
1995 and/or Environment Protection and Biodiversity 
Conservation Act  1999 


  Relocate  Go to 3a 

   
  Type            
 

2b Native vegetation not listed as a threatened ecological 
community 


  Go to 4a 

  Type 

3a Alternative site is NOT a TEC  


   Go to 4a  Native?    


  BioMetric Plot completed? Yes    /    No  

 
  Easting        Northing         
   

  Forest        Woodland       Shrubland         Grassland   

3b Alternative site is a TEC  


  Go to 7b 

  Notes:              
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4a Threatened plant species occur within the bole hole impact 
area (including access) 


  Relocate  Go to 5a 

 
  Type            
  

4b Threatened plant species do not occur within the bore hole 
impact area 



  Go to 6a 

5a Alternative site does NOT have threatened plant species  


   Go to 6a    

 
  Easting        Northing         
    

5b Alternative site does have threatened plant species  


  Go to 7b 

 
  Type            
   

6a Hollow bearing trees or fallen logs occur within the bore 
hole impact area  


  Go to 7a  

  Identify constraints in field with blue flagging tape and on map. 
  Drilling contractor to avoid impacts on mapped habitat features. If cannot avoid then site 
  clearance protocol to be implemented by suitably experienced and licenced ecologist  
  at time of habitat alteration. 

6b No fauna habitat features within impact area 


  Go to 7a 

  No habitat avoidance requirements. 
 

7a Site cleared 


  Signature        Photograph        

 
7b Site NOT cleared - requires further assessment  


  Signature         Photograph        
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Appendix 2 – Likelihood of occurrence – flora and fauna 
_________________________________________________________________________________________________________________________________________________________________ 

Threatened flora likelihood table  

Scientific Name Common 

Name 

TSC 

Act 

EPBC 

Act 

Habitat Likelihood or Occurrence  Potential for impact 

Asperula asthenes Trailing 

Woodruff 

V V This small herb occurs only in NSW. It is found in scattered locations from 

Bulahdelah north to near Kempsey, with several records from the Port 

Stephens-Wallis Lakes area. Damp sites, often along river banks 

Species is usually found in 

damp areas along river 

banks. Records of this 

species proximal to 

Gloucester are not recent 

(from 1897). The sites have 

been highly disturbed, and 

are under mowing, slashing 

and grazing regimes – there 

is a low likelihood of 

occurrence for this species.  

With the exception of site 

3, sites did not contain 

native vegetation and were 

highly disturbed. No plants 

were observed during the 

fieldwork. The study area is 

small and had the species 

been present, it would 

have been observed during 

the surveys.  There is a low 

potential for impact to this 

species.  

Cynanchum 

elegans 

White-flowered 

Wax Plant 

E E Recorded from rainforest gullies scrub and scree slopes from the Gloucester 

district to the Wollongong area and inland to Mt Dangar. 

There are no atlas records of 

this species proximal to the 

study area. Any habitat 

within the study area has 

been highly modified, and is 

not considered to represent 

habitat for this species now.   

There is a low likelihood of 

occurrence for this species.  

With the exception of site 

3, sites did not contain 

native vegetation and were 

highly disturbed. No plants 

were observed during the 

fieldwork. The study area is 

small and had the species 

been present, it would 

have been observed during 

the surveys. There is a low 

potential for impact to this 

species.  

Eucalyptus 

glaucina 

Slaty Red Gum V V Found only on the north coast of NSW and in separate districts: near Casino 

(where it can be locally common), and farther south, from Taree to Broke, west 

of Maitland. Grows in grassy woodland and dry eucalypt forest. Grows on 

deep, moderately fertile and well-watered soils. 

Local records of this species 

are from 1897, and thus not 

recent.  The study area has 

been extensively cleared and 

With the exception of site 

3, sites did not contain 

native vegetation and were 

highly disturbed. No plants 
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under regular slashing, 

grazing and mowing regimes. 

While these areas may have 

been habitat for this species 

previously, the habitat is too 

modified to represent 

habitat now. There is a low 

likelihood of occurrence for 

this species. 

were observed during the 

fieldwork. The study area is 

small and had the species 

been present, it would 

have been observed during 

the surveys. There is a low 

potential for impact to this 

species. 

Pomaderris 

queenslandica 

 E - Rare in N.S.W. Specimens have been recorded from Mount Danger and 

Gloucester district. Species more widespread in Queensland. Recorded in moist 

eucalypt forest or sheltered woodlands with a shrubby understorey. 

This species grows in moist 

gullies with a shady and 

shrubby understorey. All 

sites making up the study 

area are cleared and under 

regular mowing, grazing or 

slashing regimes, with no 

over storey or mid-storey. 

Local records of this species 

are from 1897. This species 

has a low likelihood of 

occurrence within the study 

area.  

With the exception of site 

3, sites did not contain 

native vegetation and were 

highly disturbed. No plants 

were observed during the 

fieldwork. The study area is 

small and had the species 

been present, it would 

have been observed during 

the surveys. There is a low 

potential for impact to this 

species. 
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Threatened fauna likelihood table  

Scientific Name Common Name TSC 

Act 

EPBC 

Act 

Habitat Likelihood of Occurrence Potential for impact 

Calyptorhynchus 

lathami 

Glossy Black-

Cockatoo 

V - Inhabits forest with low nutrients, characteristically with key 

Allocasuarina spp. Tends to prefer drier forest types with a 

middle stratum of Allocasuarina below Eucalyptus or Angophora. 

Often confined to remnant patches in hills and gullies. Breed in 

hollows stumps or limbs, either living or dead. Endangered 

population in the Riverina. 

This species may be likely to 

disperse or travel between areas 

of foraging and roosting habitat. 

However, as the study area 

contains no native vegetation, 

including mid-storey or canopy 

trees, it unlikely to use this 

habitat for foraging or roosting. 

The species has a low likelihood 

of occurrence within the study 

area.  

The project will not impact 

on the capacity for this 

species to utilise the study 

area by travelling through 

it. There is low potential for 

the works to impact on this 

species.  

Circus assimilis Spotted Harrier V - The Spotted Harrier occurs throughout the Australian mainland, 

except in densely forested or wooded habitats of the coast, 

escarpment and ranges, and rarely in Tasmania. Individuals 

disperse widely in NSW and comprise a single population. Occurs 

in grassy open woodland including acacia and mallee remnants, 

inland riparian woodland, grassland and shrub steppe. It is found 

most commonly in native grassland, but also occurs in agricultural 

land, foraging over open habitats including edges of inland 

wetlands. 

This species forages within open 

grassland and may utilise habitat 

within the study area for this 

purpose. This species has a 

moderate likelihood of 

occurrence within the study area.  

While there will be a 

modification of a total of 

1.75 ha of open 

grassland/agricultural land, 

that may be used for 

foraging by this species, 

there is similar habitat 

contiguous with study area 

at all sites.  Furthermore 

significant habitat for prey 

species is absent from the 

study area. There is a low 

potential for the works to 

impact on the Spotted 

Harrier.  

Ephippiorhynchus 

asiaticus 

Black-necked 

Stork 

E - Mainly found on shallow, permanent, freshwater terrestrial 

wetlands, and surrounding marginal vegetation, including 

swamps, floodplains, watercourses and billabongs, freshwater 

meadows, wet heathland, farm dams and shallow floodwaters, as 

well as extending into adjacent grasslands, paddocks and open 

savannah woodlands. They also forage within or around estuaries 

and along intertidal shorelines, such as saltmarshes, mudflats and 

This species forages in freshwater 

wetlands, and surrounding 

vegetation. None of the sites 

making up the study area 

contains these habitat values. 

The likelihood of this species 

inhabiting the study area is 

The potential for impacts 

on this species are low.  
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Scientific Name Common Name TSC 

Act 

EPBC 

Act 

Habitat Likelihood of Occurrence Potential for impact 

sandflats, and mangrove vegetation. considered low.  

Ninox strenua Powerful Owl V - Occupies wet and dry eucalypt forests and rainforests. Can 

occupy both un-logged and lightly logged forests as well as 

undisturbed forests where it usually roosts on the limbs of dense 

trees in gully areas. It is most commonly recorded within red 

turpentine in tall open forests and black she-oak within open 

forests. Large mature trees with hollows at least 0.5 m deep are 

required for nesting. Tree hollows are particularly important for 

the Powerful Owl because a large proportion of the diet is made 

up of hollow-dependent arboreal marsupials. Nest trees for this 

species are usually emergent with a diameter at breast height of 

at least 100 cm. 

This species requires areas with 

large trees for roosting and 

breeding which is not available 

within the study area. However, 

the study area may provide 

foraging habitat for this species.  

The likelihood of this species 

utilizing habitat within the study 

area is considered moderate.   

The study area contains 

foraging habitat for this 

species only. Works will be 

undertaken during daylight 

hours only – outside of the 

foraging time for this 

species.   Trees and 

understorey vegetation 

that may provide habitat 

for prey species are absent 

within study area. The 

potential for impact on this 

species as a result of the 

proposal is considered low.   

Chalinolobus 

dwyeri 

Large-eared 

Pied Bat 

V V Located in a variety of drier habitats, including the dry sclerophyll 

forests and woodlands to the east and west of the Great Dividing 

Range. Can also be found on the edges of rainforests and in wet 

sclerophyll forests. This species roosts in caves and mines in 

groups of between 3 and 37 individuals. 

There is limited foraging or 

roosting habitat for this species 

within the study area. There is a 

low likelihood that this species 

inhabits the study area.  

There will be no physical 

disturbance to foraging 

habitat and all works will be 

undertaken in daylight 

hours, outside of foraging 

hours. The potential impact 

on this species as a result of 

the proposal is considered 

low.     

Dasyurus 

maculatus 

maculatus 

Spotted-tailed 

Quoll 

V E Spotted-tailed Quoll are found on the east coast of NSW, 

Tasmania, eastern Victoria and north-eastern Queensland. Only in 

Tasmania is it still considered common. Recorded across a range 

of habitat types, including rainforest, open forest, woodland, 

coastal heath and inland riparian forest, from the sub-alpine zone 

to the coastline. 

Negligible habitat resources are 

available for this species within 

the study area. The study area 

contains no canopy or midstorey 

vegetation. Each discrete site 

within the study area is regularly, 

mowed, slashed or grazed. The 

likelihood of occurrence for this 

species utilizing habitat within 

the study area is considered low.    

 Habitat for this species will 

not be impacted by the 

proposal.   

Miniopterus Eastern V - Eastern Bent-wing Bats occur along the east and north-west There are no caves, tunnels or There will be no physical 
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Scientific Name Common Name TSC 

Act 

EPBC 

Act 

Habitat Likelihood of Occurrence Potential for impact 

schreibersii 

oceanensis 

Bentwing-bat coasts of Australia. Caves are the primary roosting habitat, but 

also use derelict mines, storm-water tunnels, buildings and other 

man-made structures. Form discrete populations centred on a 

maternity cave that is used annually in spring and summer for the 

birth and rearing of young. 

mines within the eight sites 

constituting the study area which 

may be roosting or breeding 

habitat for Eastern Bent-wing 

Bat. However the study area may 

be utilized as foraging habitat.  

Habitat within the study area is 

considered moderate for this 

species.     

disturbance to foraging 

habitat and all works will be 

undertaken in daylight 

hours, outside of foraging 

hours.  The works will not 

impact on core resources 

required for prey species. 

The potential impact on 

this species as a result of 

the proposal is considered 

low. 

Mormopterus 

norfolkensis 

Eastern 

Freetail-bat 

V - Most records are from dry eucalypt forests and woodlands to the 

east of the Great Dividing Range. Appears to roost in trees, but 

little is known of this species' habits. 

There is limited foraging habitat 

for this species within the study 

area. There is a low likelihood 

that this species inhabits the 

study area. 

There will be no physical 

disturbance to foraging 

habitat and all works will be 

undertaken in daylight 

hours, outside of foraging 

hours. The works will not 

impact on core resources 

required for prey species.  

There will be no impacts to 

foraging habitat/behaviour. 

The potential impact on 

this species as a result of 

the proposal is considered 

low.   

Myotis macropus Southern 

Myotis 

V - The Large-footed Myotis is found in the coastal band from the 

north-west of Australia, across the top-end and south to western 

Victoria. Generally roost in groups of 10 - 15 close to water in 

caves, mine shafts, hollow-bearing trees, stormwater channels, 

buildings, under bridges and in dense foliage. 

There are no caves, tunnels or 

mines within the seven sites 

constituting the study area which 

may be roosting or breeding 

habitat for Southern Myotis. 

Furthermore, the species forages 

over standing water, catching its 

prey on the wing. There are 

significant water bodies within 

the study area. There is a low 

likelihood of occurrence for this 

There is negligible roosting, 

breeding or foraging 

habitat for this species 

within the study area. The 

potential for the works to 

impact on this species Is 

considered low.  
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Scientific Name Common Name TSC 

Act 

EPBC 

Act 

Habitat Likelihood of Occurrence Potential for impact 

species within the study area.  

Phascogale 

tapoatafa 

Brush-tailed 

Phascogale 

V - The Brush-tailed Phascogale has a patchy distribution around the 

coast of Australia. In NSW it is mainly found east of the Great 

Dividing Range although there are occasional records west of the 

divide. Prefer dry sclerophyll open forest with sparse groundcover 

of herbs, grasses, shrubs or leaf litter. Also inhabit heath, 

swamps, rainforest and wet sclerophyll forest. 

Whilst there are records of this 

species in the west of the locality, 

this species is highly arboreal and 

requires large areas of mature 

trees. The study area contains no 

trees or mid-storey. There is a 

low likelihood of occurrence for 

this species within the study 

area.   

There is negligible roosting, 

breeding or foraging 

habitat for this species 

within the study area. The 

potential for the works to 

impact on this species Is 

considered low. 

Phascolarctos 

cinereus 

Koala V V Inhabits eucalypt forests and woodlands. The suitability of these 

forests for habitation depends on the size and species of trees 

present, soil nutrients, climate and rainfall.  

Whilst there are records of this 

species in the east and west of 

the locality, this species is highly 

arboreal and requires large areas 

of mature trees. The study area 

contains no trees or native 

vegetation that may be habitat 

for this species. There is a low 

likelihood of occurrence for this 

species within the study area.   

There is negligible roosting, 

breeding or foraging 

habitat for this species 

within the study area. The 

potential for the works to 

impact on this species Is 

considered low. 
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