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Executive Summary 
 

Introduction  
 
It is proposed to extract up to 2 million tonnes per year of sand from Lot 218 in DP 1044608 
(Lot 218) and Lot 220 in DP 1049608 (Lot 220), Salt Ash.  These land parcels are owned by 
Worimi Local Aboriginal Land Council (LALC) and contain approximately 20 million tonnes of 
sand resource.  The potential to extract sand from these lots to generate employment, 
training and economic development opportunities for Worimi LALC was part of the 
agreement between Worimi LALC and the New South Wales Government that led to the 
establishment of the Worimi Conservation Lands on Stockton Bight in February 2007.   
 
Worimi LALC has contracted Mackas Sand Pty Limited (Mackas Sand) to obtain 
development consent and extract industrial grade and construction sand resources from 
Lot 218 and Lot 220 on behalf of Worimi LALC (the proposal).  The proposal also includes 
the construction of unsealed access roads on Lot 8 in DP 833768, Lot 3 in DP 739188 and 
Lot 227 in DP 1097995, Salt Ash.  
 
Umwelt (Australia) Pty Limited (Umwelt) has been engaged by Mackas Sand to undertake 
the necessary environmental assessments for the proposal.  The study area for these 
assessments consists of the proposed Lot 218 operational area, Lot 220 and two proposed 
access roads.  The study area is located approximately 20 to 25 kilometres north-east of 
Newcastle, NSW.  
 
Need for the Proposal 
 
Worimi LALC is seeking to utilise revenue from the proposal to fund an ongoing cultural 
development programme.  The key goals and objectives of this programme include: 

 
• Improved financial and operational sustainability: 

 administration; 

 building capacity (staffing etc.); 

 career training and development; and 

 governance. 

 
• Land and property development: 

 medical services; 

 child care and social outlets; 

 retirement and residential; 

 investment and commercial (i.e. rental); and 

 Aboriginal social housing. 

 
• Development of the Murrook Aboriginal Culture Centre including:  

 education, employment and training initiatives (Vocational Education and Training 
Centre); 

 cultural exchange and cultural tours (including coastal 4WD sand tours); 

- tourism development; 
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- education providers including:  primary, secondary and tertiary; 
- corporate groups, both Government and NGOs; 
- wider community and social organisations including: 

 dance; 
 theatre; 
 arts and music; and 
 revitalization of (Ghaddung) language;  

 
 restaurant/café: 

- conference, wedding and events venue; 
 

 product development and production including: 

- native honey; 
- native Aboriginal bush food propagation for retail; 
- aquaculture; and 
- arts and crafts. 

  
• Protection and promotion of Aboriginal culture including: 

 green teams and land management; 

 Aboriginal cultural surveys and sites management; and 

 seed collection and propagation. 

Stockton Bight currently supplies the majority of sand used by the New South Wales glass 
manufacturing industry and is a major source of construction and foundry sand for the 
Sydney and Hunter markets.  Due to diminishing supplies at a number of key sand quarries 
at Stockton Bight and Sydney, it is estimated that additional sand supplies of approximately 
3 million tonnes per annum will be required to supply Sydney and Hunter markets by 2015.  
 
It is estimated that in excess of 11.4 million tonnes of sand currently exists within Lot 218 and 
9.6 million tonnes exists within Lot 220.  It is also estimated that up to 1.4 million tonnes of 
windblown sand migrates into the proposed operational area at Lot 218 per year through 
natural processes.  The windblown sand is currently smothering on average approximately 
2.6 hectares of native forest adjacent to Lot 218 each year. 
 
The proposal will create a long term and potentially indefinite supply of construction sand and 
at least 20 years supply of industrial grade sand for the Hunter and Sydney regional markets.  
 
The proposal will secure a significant and long-term source of income for Worimi LALC that 
will enable the proposed cultural development programme to be undertaken.  
 
The Proposal 
 
The proposed sand extraction operations at Lot 218 and Lot 220 will involve the preparation 
of the site, extraction of sand with front-end loaders, processing of sand, transport operations 
and site rehabilitation as required.  It is envisaged that sand will be supplied to markets in the 
Hunter and Sydney regions. 
 
Sand processing will include screening with vibrating screens to remove oversize material 
and debris.  As far as possible this will be undertaken using mobile screens that will be 
located adjacent to the extraction face on Lot 218 and Lot 220 to minimise transport 
requirements and energy usage.  It is proposed also to wash sand at Lot 220 if a suitable 
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water supply can be obtained.  This will be undertaken to value add to the sand resource by 
removing impurities such as heavy mineral and clays to enable the sand to be used for a 
range of industrial purposes.  For sand washing to occur on Lot 220, a suitable flat area 
within the extraction area will need to be established to provide space for the washing plant, 
sediment dams and stockpile areas and access to a suitable water supply will need to be 
obtained.   
 
Several options have been identified in regard to obtaining a suitable water supply and these 
will continue to be explored during the initial stages of extraction at Lot 220.  It is envisaged 
that it will take several years of sand extraction to remove sufficient sand to enable a suitable 
flat area within the Lot 220 extraction area to be established.    
 
It is anticipated that up to 2,000,000 tonnes of sand will be extracted from the combined 
operations each year, with a maximum of 1,000,000 tonnes coming from either site.  
 
Consultation  
 
Consultation has been undertaken with government agencies and the local community as 
part of the environmental assessment process.  The objectives of the consultation process 
were to inform stakeholders of the proposal and identify key issues to be addressed through 
the environmental assessment.  Consultation activities included:  face-to-face meetings, 
phone interviews and a meeting with key government agencies held at Lot 220.  
 
Approval Process 
 
The proposal satisfies the definition of a Major Project under State Environmental Planning 
Policy (Major Projects) 2005 and therefore requires approval under Part 3A of the 
Environmental Planning and Assessment Act 1979 (EP&A Act).  The Minister for Planning is 
the determining authority for any project assessed under Part 3A of the EP&A Act. 
 
The proposal will require an Environmental Protection Licence under the Protection of the 
Environment Operations Act 1997.  A Water Use Approval and Water Access Licences under 
the Water Management Act 2000, if required to supply water for the washing plant, will be 
sought separately.  
 
Key Environmental Issues 
 
Key environmental issues associated with the proposal were identified through risk 
assessment, consultation activities and requirements for the environmental assessment 
provided by the Director-General of the Department of Planning (DoP).  
 
Ecology 
 
A detailed ecological assessment was undertaken for the proposal to determine the existing 
natural environment and likely impacts of the proposal on the biodiversity of the area, 
particularly on threatened species, populations and communities.  
 
No threatened flora species, endangered flora populations or threatened ecological 
communities were observed in the study area during surveys undertaken for the ecological 
assessment.  Four threatened fauna species were identified and fourteen threatened or 
endangered fauna species are considered to have potential habitat in the study area.  
 
Lot 220 comprises an area of significant ecological values.  Lot 220 is located within an area 
of Coastal Sand Apple – Blackbutt Forest covering approximately 3629 hectares.  This area 
has been identified as regionally significant habitat and is known to provide habitat for a 
range of threatened flora and fauna species.  Approximately 48 hectares of this forest will be 
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progressively cleared and rehabilitated as part of the proposal.  This is not expected to cause 
significant impacts to this vegetation community as the total area to be cleared represents 
less than three percent of the vegetation community in the local area.  Assessments of 
significance, prepared in accordance with the relevant acts, determined that the proposal will 
not have a significant impact on any threatened or endangered fauna species likely to occur 
in the study area.   
 
A procedure has been developed to ensure potential impacts to any resident fauna species 
are minimised during clearance activities.  The removal of habitat associated with the 
proposal is not expected to impact on connectivity and movement of species throughout the 
Stockton Bight habitat complex. 
 
It is widely accepted practice for sites which support at least moderate condition native 
vegetation and fauna habitat that biodiversity offsetting be provided to ameliorate the impacts 
of development.  Currently, no consistent, universally applied guidelines are available for 
biodiversity offsetting in NSW.  Typically, ratios are used to guide biodiversity offsetting 
requirements and a ratio of 2:1 is generally accepted as an appropriate outcome for the 
offsetting of ecologically significant areas.  If an offsetting ratio of 2:1 was applied to the 
proposal for example, an area of 96 hectares of Coastal Sand Apple - Blackbutt Forest would 
be required to be conserved as a biodiversity offset. 
 
Worimi LALC owns a significant area of Coastal Sand Apple – Blackbutt Forest along 
Stockton Bight which is managed for its conservation values.  The Worimi Conservation 
Lands cover an area of 4438 hectares, of which approximately 2180 hectares comprise 
Coastal Sand Apple – Blackbutt Forest with similar ecological values to the study area.  The 
area of Coastal Sand Apple – Blackbutt Forest conserved within the Worimi Conservation 
Lands would adequately compensate for the 48 hectares of this forest that will be cleared for 
the proposal. 
 
Aboriginal Heritage 
 
A detailed Aboriginal Cultural Heritage Assessment was prepared for the proposal and 
identified one archaeological site on Lot 218 and three sites on Lot 220.  One area of 
Potential Archaeological Deposit (PAD) was located on Lot 218 and one area was identified 
in the low-lying central area of Lot 220.  The study area was determined to have high 
Aboriginal cultural significance through consultation undertaken with Aboriginal stakeholders. 
 
Sand extraction operations at Lot 218 may uncover former soil surfaces that may contain 
archaeological material.  As these soil surfaces are distributed discontinuously at varying 
depths across the dune field, it is not possible to accurately identify where they occur prior to 
extraction commencing.  A procedure has been developed for the proposal to ensure any 
exposed former stabilised soils are adequately assessed and impacts to archaeological 
material are avoided.  
 
In contrast, all of Lot 220 consists of stabilised soils which will be impacted by the proposal. 
Impacts to the area of PAD in the central section of this site will be minimal, consisting of the 
construction of up to two vehicle access tracks across the narrowest sections of the PAD 
area.  The key impacts associated with the proposal will occur in the elevated dunes and 
associated slopes that have been assessed as unlikely to contain PAD, although may 
contain low densities of archaeological material.  Removal of vegetation on this site will also 
cause destruction of integral components of the Aboriginal cultural landscape. This 
landscape will be preserved in perpetuity within the adjacent Worimi Conservation Lands.  
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Historic Heritage 
 
A review of historical heritage associated with the study area was undertaken and identified 
an alignment of World War II era tank traps traversing a section of Lot 220.  These tank traps 
are also believed to exist beneath the mobile sand dunes on north-eastern end of Lot 218.  
No other historical heritage items were identified within the study area.    
 
Sand extraction activities at Lot 220 will require the temporary removal of these tank traps, 
except for those located in the central area of the site that will not be disturbed.  A procedure 
has been developed to ensure the tank traps are recorded, removed and replaced in their 
original alignment.  A procedure has also been developed to minimise impacts to any tank 
traps encountered on Lot 218.  
 
Traffic and Transport 
 
A comprehensive traffic assessment was prepared for the proposal.  Transport routes that 
will be utilised by the proposal include Nelson Bay Road, Cabbage Tree Road, Lemon Tree 
Passage, Oakvale Drive and Lavis Lane.  
 
The performance of key local intersections was modelled using the SIDRA Computer 
Program to determine their current level of service and whether this will be affected by the 
proposal.  This modelling determined that the proposal will not create any additional traffic 
delays on Nelson Bay Road, Cabbage Tree Road, Lemon Tree Passage Road, Oakvale 
Drive or Lavis Lane.  
 
It is considered that any increase in heavy vehicle movements created by the proposal at the 
key intersections could safely be accommodated due to the size of the roundabouts and 
good sight distance in all directions.  
 
Noise 
 
A detailed noise impact assessment was prepared for the proposal.  Potential noise impacts 
from construction, operation and transport activities associated with the proposal were 
assessed using the Environmental Noise Model (ENM), developed by RTA Technology Pty 
Ltd.  
 
Noise modelling indicates that noise criteria can be complied with at adjoining residential 
receivers for sand extraction operations at Lot 218 under all modelled conditions and 
operation times. 
 
For sand extraction and processing at Lot 220, modelling indicates that under normal 
operations at the extraction face (comprising a mobile screen, two front-end loaders and a 
haul truck), predicted noise impacts meet the criteria at all residential receiver locations except 
at one residence (R27) which is located immediately to the north of Lot 220.  Modelling indicates 
that noise emissions from normal operations will comply with noise criteria at R27 except when 
operations are within 250 metres of the residence.  Predictions indicate that under normal 
operations, noise levels at this residence (R27) would progressively increase from 36 dB(A) 
LAeq 15 minute when operations are more than 250 metres from the residence to 40 dB(A) 
LAeq 15 minute, when operations are adjacent to the residence.  It is estimated that extraction within 
250 metres of the residence will occur from approximately Year 5 onwards.   
 
A range of measures to reduce noise levels at R27 when operations are within 250 metres of 
this residence have been explored.  These include construction of an acoustic bund between 
the extraction area and R27 and changing extraction operations to provide greater at source 
acoustic shielding and/or reduce the number of noise sources.  Noise modelling indicates 
that construction of an acoustic bund alone is not effective as it would reduce noise levels at 
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R27 by less than 0.5 dB(A).  Modelling indicates that acceptable daytime noise levels can be 
achieved when operations are within 250 metres of R27 by either ensuring that extraction 
equipment is located within 25 metres of the extraction face, with the mobile screen located 
within 5 metres of the extraction face or shielded by a localised barrier, or by operating with 
only one front-end loader.     
 
No evening or night time extraction operations will be undertaken within 250 metres of R27 
unless a suitable agreement is reached with the landholder. 
 
It is proposed that prior to sand extraction occurring within 250 metres of R27, a Noise 
Management Plan that specifically addresses noise controls will be implemented in 
consultation with the Department of Environment and Climate Change (DECC).  This plan 
will include specific measures to monitor and address potential noise impacts at this receiver.  
 
Air Quality 
 
A detailed Air Quality Impact Assessment has been prepared for the proposal utilising 
AUSPLUME Gaussian plume dispersion model software (Version 6.0) developed by the 
former Environment Protection Authority (now DECC). 
 
This assessment determined that dust suppression controls will be required for the proposal 
to ensure compliance with the project-specific air quality criteria for 24-hour PM10, annual 
average PM10, TSP and dust deposition.  The dust suppression controls will consist of dust 
suppression along the haul roads used to access Lots 218 and 220, to achieve a 75 percent 
reduction in dust emissions.  
 
Water Management 
 
The proposal is located on the Stockton Sandbeds, which form part of the Tomago-Tomaree-
Stockton groundwater source that is managed in accordance with the Hunter Water (Special 
Areas) Regulation 2003, Tomago-Tomaree-Stockton Groundwater Management Plan 1996 
and Water Sharing Plan for the Tomago-Tomaree-Stockton Groundwater Sources 2003.   
 
The Stockton Sandbeds cover an area of approximately 8000 hectares and have been 
identified by Hunter Water Corporation (HWC) as a potential water reserve that may be used 
in drought conditions.  Approximately 5000 hectares of this area has been granted to Worimi 
LALC under Section 36 of the Aboriginal Land Rights Act 1983. 
  
The soils occurring at Lots 218 and 220 consist entirely of sand and have high infiltration 
capacity.  As a result, surface run-off is not generated in significant quantities, even during 
significant rainfall events.  There are no surface drainage features on the Lot 218 or Lot 220 
extraction areas.   
 
Small quantities of surface run-off will be generated from access roads and small parking 
areas established for the proposal.  This will be readily managed through the establishment 
of table drains and flow dissipation structures such as level spreaders along each access 
road.  Rainwater tanks will be connected to the roofs of any permanent buildings to collect 
rainfall runoff.   
 
To ensure adequate protection is provided for the underlying groundwater resource, the base 
of sand extraction will be maintained at least 2 metres above the water table and 1 metre 
above the highest predicted groundwater level within the extraction areas.  Groundwater 
modelling using Visual MODFLOW Pro Version 4.2 has been undertaken to determine 
groundwater levels during average and extreme rainfall conditions to enable the groundwater 
table and the highest predicted groundwater level to be determined.  A series of monitoring 
bores have been established around the perimeter of Lot 220 and on the landward edge of 
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Lot 218 to monitor and record groundwater fluctuations in response to rainfall.  This site 
specific information, along with daily rainfall information from Williamtown, has been used to 
calibrate the groundwater model.  
 
The proposal will extract sand from above the water table and as a consequence has no 
potential to expose soils that may contain acid generating material.  Extraction and 
processing will use physical processes only (i.e. a front-end loader for extraction, vibrating 
screens to separate sand from oversized material and wash plant to remove silts and clays 
and traces of heavy mineral).  As a result the extraction and processing of sand has 
negligible potential to adversely impact on groundwater quality.    
 
Mobile equipment will be used to extract and process sand.  A range of control measures 
such as minimising the amount of diesel and oil that is on-site at any time, have been 
incorporated into the proposal to minimise the potential for fuel and oil spills to occur.  
Additional contingency measures have been identified that can be readily implemented 
should any fuel or oil spills inadvertently occur.  
 
Water will be required for dust suppression on haul roads that provide access to Lot 218 and 
Lot 220 unless alternative dust suppressant measures are used.  Water will also be required 
if sand is washed on Lot 220 to improve the quality of the sand through the removal of silt, 
clay and heavy minerals.  The amount of sand that is washed at Lot 220 will depend on 
water availability and market demands.  It is envisaged that if a suitable water supply can be 
obtained, that up to approximately 50 percent (500,000 tonnes per year) of the sand 
extracted from Lot 220 may be washed.  With recycling of water, it is envisaged that the net 
water usage will be approximately 20 to 40 megalitres per year.  
 
A number of water supply options have been identified including purchase of existing 
groundwater licences, purchase of water from Hunter Water Corporation (HWC), use of 
contract water suppliers and obtaining a new groundwater access licence.  It is envisaged 
that water for dust suppression on haul roads will initially be provided by a water contractor 
or otherwise sourced off-site.   
 
Recreational Activities and Public Safety 
 
The Stockton sand dunes are renowned for recreational activities such as off-road vehicle 
driving, horse riding and fishing and attract many thousands of visitors every year.  Although 
the study area is on private land, access to both Lot 218 and Lot 220 is currently unrestricted 
and recreational vehicle users and horse riders have been observed utilising both sites. 
 
The proposal may create potential hazards to recreational users of the area and measures 
have been developed to control public access to the study area and manage public safety in 
the vicinity of the proposal.  
 
Visual Impacts 
 
The study area is located in a relatively dynamic landscape with little overall development.  
Lot 218 is located on the landward margin of an active transgressive dune field and Lot 220 
is located in stabilised dune field that is now heavily vegetated.  
 
Operations at Lot 218 will not be visible from surrounding vantage points, such as Nelson 
Bay Road, as they will be shielded by surrounding vegetation and topography.  The proposal 
will reduce the height of the sand dunes at this site.  Detailed analysis indicates that this is 
not expected to create any significant visual impacts as current views of the site from 
surrounding view-points will remain relatively unchanged.  
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Operations at Lot 220 will reduce the height of the vegetated dune facing key viewpoints on 
Nelson Bay Road.  This is not expected to create any significant visual impacts as the 
current view of vegetation along the northern edge of the site will be replaced with a similar 
view of vegetation on the south-eastern side of the proposed extraction area.  
 
Filtered views of the proposed operations at Lot 220 will be available from one residence 
located immediately to the north of the site.  Measures to mitigate visual impacts to this 
property have been developed through the environmental assessment.  
 
Rehabilitation and Decommissioning 
 
The final landform at Lot 218 will be governed by the natural movement of sand into the 
extraction area, with mobile sand progressively filling the extraction.  Rehabilitation of this 
site will consist of the establishment of a bunded vegetated area at the western edge of the 
extraction area to provide a physical barrier between the mobile sand and native vegetation 
on the landward side of the mobile dunes.  
 
Rehabilitation will be undertaken progressively at Lot 220 as extraction operations proceed.  
A comprehensive Rehabilitation and Decommissioning Plan will be prepared for the site.  
The objectives of the Plan will be to:  
 
• Ensure that at the end of the life of the operation, all infrastructure and equipment other 

than access roads that may be used in the future, will be removed from the site.  The site 
will be rehabilitated to re-establish the Coastal Sand Apple – Blackbutt Forest community 
that currently exists at the site. 

 
• Achieve a final landform that is compatible with the surrounding topography and provides 

at minimum a cover of 2 metres of sand above the groundwater table. 
 
• Stockpile or directly reuse any suitable soil material and vegetative debris so that it can 

be incorporated into the final landform to assist in providing a suitable growing medium 
for the establishment of trees and understorey species. 

 
• Ensure that rehabilitation is undertaken progressively.  It is envisaged that once the 

approximately 4 hectare processing plant area is established, that the remainder of the 
proposed extraction area will be cleared at a rate of 3 to 4 hectares per year on average.  
Progressive rehabilitation will involve a similar area being progressively reshaped to final 
landform and planted with native species each year.  It is envisaged that a maintenance 
period of up to 5 years may be required following initial planting to satisfactorily establish 
vegetation and control weeds. 

 
• Re-establish the Coastal Sand Apple – Blackbutt Forest community on disturbed areas of 

the site in accordance with best practice rehabilitation techniques.  It is envisaged that 
native trees will initially be planted at a density of approximately 1000 trees per hectare 
with subsequent infill planting of approximately 300 trees per hectare in the following year 
to replace any trees that may not survive.  Ongoing planting and weed control will be 
undertaken while a stable native vegetative cover is being established. 

 
• Provide a rehabilitation bond that reflects costs of rehabilitating the site, should 

operations cease for any reason.  It is envisaged that at any point in time during the life of 
the operation, that approximately 7 to 8 hectares of land may require rehabilitation (i.e. 
sand processing area and 3 to 4 hectares of cleared or disturbed land).  Initial planting, 
replacement planting and subsequent weed control for a 5 year period is estimated to 
cost approximately $8,000 to $10,000 per hectare indicating that a rehabilitation bond of 
approximately $60,000 to $80,000 would be appropriate.  The value of the rehabilitation 
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bond will be determined in consultation with DoP during the preparation of the proposed 
Rehabilitation and Decommissioning Plan.   

 
Greenhouse Gas and Energy 
 
A detailed greenhouse gas assessment was prepared for the proposal to determine its 
predicted greenhouse emissions and potential areas for energy efficiency.  The sand 
extraction process has been designed to minimise energy usage and associated greenhouse 
gas emissions.   
 
It is estimated that the proposal will contribute an estimated 0.016 percent to yearly national 
greenhouse emissions and an estimated 0.000219 percent to yearly international 
greenhouse gas emissions  
 
Social and Economic 
 
As discussed, the proposal is of significant social and economic importance to Worimi LALC 
to ensure that its proposed cultural development programme can be implemented.  In 
addition, the proposal will provide access to approximately 20 million tonnes of industrial and 
construction sand for the Newcastle and Sydney markets.   Market analysis indicates that 
these markets may be facing a shortfall of 3 million tonnes per year by 2015.  The proposal 
will act to off-set a significant decline in construction and industrial grade sand supplies for 
Sydney and Hunter regional markets which is being caused by diminishing available sand 
resources in the Newcastle and Sydney regions.  
 
If the proposal were not to proceed, the 20 million tonnes plus of sand resources at Lot 218 
and Lot 220 would not be available to supply construction and industrial grade sand 
resources for the Sydney and Hunter markets.  The limitation of sand supplies to these 
markets would have significant flow-on effects to the wider communities of the Sydney and 
Hunter regions, who are dependent on sand products for a number of essential uses 
including:  housing and infrastructure construction components (such as concrete, fill sand 
etc), industrial products (such as glass and fibre glass) and for use in industrial processes 
(such as foundries).   
 
In terms of potential social impacts of the proposal, the study area is located in Port 
Stephens Council’s Rural East Precinct, which encompasses Salt Ash, Tomago, 
Williamtown, Newcastle Airport and the Williamtown Royal Australian Air Force (RAAF) 
Base.  Land uses currently occurring in the area are mainly associated with agriculture, 
which is dispersed throughout the precinct, manufacturing, which is concentrated in Tomago 
and activities associated with Newcastle Airport and Williamtown RAAF Base.  Land 
immediately surrounding the study area is zoned for rural agriculture, general recreation and 
environment protection/water catchment uses with adjoining land parcels currently being 
used for sand extraction purposes.  
 
The Port Stephens Community Settlement and Infrastructure Strategy predicts that minimal 
population growth will occur in the Rural East Precinct over the next 25 years due to flooding 
constraints, aircraft noise issues and lack of infrastructure.  Environmental assessment 
indicates that the proposal can be undertaken without adversely impacting the amenity of the 
surrounding area and without placing significant additional burden on public infrastructure 
and facilities.   
 
As a result, it is considered that any socio-economic effects associated with the proposal will 
be positive and will provide: 
 
• an ongoing source of revenue for Worimi LALC’s proposed cultural development 

programme and opportunities for employment, training and education of Worimi people; 
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• continued employment for existing Mackas Sand staff, who will otherwise be made 

redundant in early 2009 due to diminishing supplies at the existing Mackas Sand 
operation and employment opportunities for a broad range of contractors and service 
industry providers; 

 
• access to a significant and important sand resource of 20 million tonnes plus that will 

provide construction and industrial grade sand for the Newcastle and Sydney markets; 
and    

 
• benefits for local, state and national governments through land tax, rates, GST, fuel 

excise and other taxes.  
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1.0 Introduction 

1.1 Overview 

It is proposed to extract up to 2 million tonnes per year of sand from Lot 218 in DP 1044608 
(Lot 218) and Lot 220 in DP 1049608 (Lot 220), Salt Ash (refer to Figure 1.1).  These land 
parcels are owned by Worimi Local Aboriginal Land Council (LALC) and contain 
approximately 20 million tonnes of sand resource.  The potential to extract sand from these 
lots to generate employment, training and economic development opportunities for Worimi 
LALC was part of the agreement between Worimi LALC and the New South Wales 
Government that led to the establishment in February 2007 of Worimi Conservation Lands on 
Stockton Bight.   
 
Mackas Sand Pty Limited (Mackas Sand) proposes to extract industrial grade and 
construction sand resources from Lot 218 and Lot 220 on behalf of Worimi Local Aboriginal 
Land Council (LALC) (the proposal).  The proposal includes the construction of unsealed 
access roads on Lot 8 in DP 833768, Lot 3 in DP 739188 and Lot 227 in DP 1097995, Salt 
Ash.  
 
Umwelt (Australia) Pty Limited (Umwelt) has been engaged by Mackas Sand to undertake 
the necessary environmental assessments and assist in attaining the approval for the 
proposal. 
 
1.1.1 Background to the Proposal 

The sand dunes of Stockton Bight comprise the largest mobile sand mass in New South 
Wales.  The dunes have mostly formed in the last 6000 years from sand washed in from the 
sea and blown inland.  The transgressive face of the dunes is currently moving inland at an 
average rate of approximately five metres per year.  
 
Stockton Bight currently supplies the majority of sand used by the New South Wales glass 
manufacturing industry and is a major source of construction and foundry sand for the 
Sydney and Hunter markets (Hughes 2006).  Sand in the area is currently quarried by Boral, 
Hunter Quarries, Toll Bulk Sands, Unimin and an existing Mackas Sand operation.  Due to 
diminishing supplies at most of these operations and the imminent closure of other 
operations at locations such as Penrith Lakes and Kurnell in Sydney, it is estimated that by 
2015, additional sand supplies of approximately 3 million tonnes per annum will be required 
by Hunter and Sydney markets (Don Reed and Associates (DRA) 2008).  
 
Stockton Bight contains a large supply of sand resources.  It is estimated that in excess of 
11.4 million tonnes of sand currently exists within Lot 218 and 9.6 million tonnes exists within 
Lot 220.  It is also estimated that up to 1.4 million tonnes of sand migrates into the proposed 
operational area at Lot 218 per year.  This sand is currently encroaching on native forest at 
the north of Lot 218 with an average approximately 2.6 hectares of forest being smothered 
with sand each year. 
 
Stockton Bight has a high conservation value due to its rich Aboriginal cultural heritage, 
archaeological value and habitat for threatened and endangered species.  Approximately 
5000 hectares of Stockton Bight, including Lot 218, Lot 220 and the Worimi Conservation 
Lands, was granted to Worimi LALC in 2001 under the Aboriginal Land Rights Act 1983.   
 
The Worimi Conservation Lands were proclaimed in February 2007, forming a 4438 hectare 
conservation area that includes Worimi State Conservation Area, Worimi National Park and 
Worimi Regional Park.  The Worimi Conservation Lands are now leased back to the NSW 
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State Government under an agreement that allows for the lands to be co-managed between 
Worimi LALC and the government.  The agreement intends to provide for the protection of 
the cultural and natural heritage values of the Stockton Bight landscape, while allowing for 
safe and sustainable recreational and commercial use of the area by the broader community. 
 
Utilisation of the sand resources within Lot 218 and Lot 220 was a key element in 
negotiations over the creation of the Worimi Conservation Lands.  During these negotiations, 
Worimi LALC anticipated that future exploitation of sand resources from lands excluded from 
the conservation lands agreement would provide a long-term financial income for Worimi 
LALC.  
 
1.1.2 The Proponent 

Mackas Sand will manage the proposed sand extraction operation on Lot 218 and Lot 220 on 
behalf of Worimi LALC.  Worimi LALC was formed under the Aboriginal Land Rights Act 
1983.  The objectives of Worimi LALC are to improve, protect and foster the best interests of 
all Aboriginal people within the Worimi LALC area and other people who are members of the 
Council.  
 
Mackas Sand has operated a sand extraction and soil supply business, based in Salt Ash, 
since 1992.  Mackas Sand currently operates a sand quarry to the west of Lot 220 which 
produced an average of 250,000 tonnes between 2000 and 2006, and 159,000 tonnes in 
2007.  Mackas Sand’s existing operation will cease operating in early 2009 due to exhaustion 
of sand resources. 
 
1.1.3 Location of the Proposal 

The proposal will be undertaken at the locations shown on Figure 1.1 which are known as 
Lot 218 in DP 1044608 and Lot 220 in DP 1049608.  An unsealed access road 
approximately 550 metres in length, will be constructed on Lot 8 in DP 833768 and Lot 3 in 
DP 739188, and an unsealed access road of approximately 50 metres in length will be 
constructed on Lot 227 in DP 1097995 (refer to Section 2.1). 
 
The sites form part of the Stockton Bight dune system and are located approximately 20 to 
25 kilometres to the north-east of Newcastle, near Salt Ash.  
 
Lot 218 has a total area of approximately 412 hectares, although only up to approximately 
150 hectares of the site will be potentially affected by the proposal (refer to Section 2.3.3).  
The site primarily consists of unvegetated mobile sand dunes.  Vegetated dunes within a 
Water Reserve adjoin the site to the north, while mobile dunes within Crown Reserve 91676 
adjoin the site to the south.  Quality Sands and Ceramics sand quarry adjoins the site to the 
north-east.  
 
Lot 220 has an area of approximately 76 hectares and adjoins an existing sand extraction 
operation immediately to the west which is operated by Unimin (formerly ACI).  The existing 
Mackas Sand operation is also located approximately 750 metres to the west.  Rural land 
holdings and a small sand quarry operated by Hunter Quarries adjoin the site to the north, 
and vegetated sand dunes to the east and south.  
 
1.1.4 Overview of the Proposal 

The proposed sand extraction operations at each site will involve the preparation of the site, 
extraction of sand with front-end loaders, processing of sand, transport operations and site 
rehabilitation as required.  Some extracted sand will be processed through vibrating screens 
to remove oversize material and debris.  In addition, if access to a suitable water supply can 
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be obtained, some sand may be washed at Lot 220 prior to being transported off site to 
remove silt, clay and heavy minerals that may otherwise restrict the use of sand for certain 
construction and industrial uses.  It is estimated that being able to wash the sand for these 
purposes will increase the value of the sand product by approximately 50 percent.   
 
Development of Lot 218 will involve the establishment of an extraction area up to 150 metres 
wide along the landward margin of the transgressive dune (refer to Section 2.3.3).  Up to 
four front-end loaders will be used to extract sand from this area.  Wind-blown sand will 
continue to blow into previously worked areas during the life of the operation, potentially 
giving the operation an indefinite life span.  It is estimated that on average approximately 
1.4 million tonnes of sand per year is blown into the proposed extraction area on Lot 218. 
 
Development of Lot 220 will be undertaken in two stages, as described in Section 2.4.3 and 
will involve the staged removal of vegetation and topsoil by bulldozer, followed by sand 
extraction and loading with up to four front-end loaders.  If access to a suitable supply of 
water can be obtained, a wash plant will be established on Lot 220 once a suitable area has 
been created through sand extraction.  It is estimated that an area of approximately 3 to 
4 hectares will be required for sand processing and stockpiling.   
 
The site will be progressively rehabilitated following extraction through replacement of topsoil 
and vegetative debris and the subsequent planting of local endemic plant species.  
 
It is anticipated that up to 2,000,000 tonnes of sand will be extracted from the combined 
operations each year, with a maximum of 1,000,000 tonnes coming from either site.  
 
 
1.2 Approvals Required 

1.2.1 Development Approval 

The proposal satisfies the definition of a Major Project under State Environmental Planning 
Policy (Major Projects) 2005 and therefore requires approval under Part 3A of the 
Environmental Planning and Assessment Act 1979 (EP&A Act).  The Minister for Planning is 
the determining authority for any project assessed under Part 3A of the EP&A Act. 
 
This Environmental Assessment (EA) has been prepared to address the requirements of Part 
3A of the EP&A Act, the requirements of the Environmental Planning and Assessment 
Regulation 2000 and specific requirements issued by the Director-General of the Department 
of Planning (DoP) (provided in Appendix 1).  
 
The proposal will also require an Environmental Protection Licence under the Protection of 
the Environment Operations Act 1997.  
 
Section 3 provides further details on the approvals process and legislation that applies to the 
proposal.  
 
 
1.3 Consultation 

1.3.1 Agency Consultation 

A number of government agencies were consulted throughout the assessment period to 
identify key issues for assessment and discuss specific issues relevant to the proposal.  A 
Preliminary Environmental Assessment (PEA) was prepared for the proposal in June 2008 
and revised in October 2008 to include production of up to 2 million tonnes and 



EA for Sand Extraction from 
Lots 218 and 220, Salt Ash  Introduction 

 Umwelt (Australia) Pty Limited 
1646/R06/FINAL April 2009 1.4 

establishment of a wash plant on Lot 220.  The PEA was distributed to relevant agencies for 
review in August 2008.  Project briefings were also provided to DoP and a number of other 
key government agencies as outlined in Table 1.1. 
 

Table 1.1 - Summary of Agency Consultation 
 
Agency Date Purpose 
Department of Planning 
(DoP) 

May 2008 Initial phone briefing  
17 June 2008 PEA and Project Application lodged with DoP 
8 August 2008 DoP invited key agencies to attend a Planning 

Focus Meeting and inspect the study area 
26 August 2008 DoP attended the Planning Focus Meeting at 

Lots 218 and 220 
24 September 
2008 

DoP provided Director-General’s Requirements 
(DGRs) for the EA required for the proposal 

20 October 2008 Revised PEA and Project Application lodged with 
DoP 

24 October 2008 DoP provided revised DGRs (Appendix 1) 
Department of 
Environment and 
Climate Change 
(DECC) 

26 August 2008 DECC attended the Planning Focus Meeting at 
Lot 220 

September 2008 DECC reviewed the PEA and provided comments 
on EA requirements to DoP for inclusion in the 
DGRs 

Department of Water 
and Energy (DWE) 

26 August 2008 DWE attended the Planning Focus Meeting at 
Lot 220 

September 2008 DWE reviewed the PEA and provided comments on 
EA requirements to DoP for inclusion in the DGRs 

Department of Primary 
Industries (DPI) 

26 August 2008 DPI attended the Planning Focus Meeting at 
Lot 220 

September 2008 DPI reviewed the PEA and provided comments on 
EA requirements to DoP for inclusion in the DGRs 

Port Stephens Council 
(PSC) 

26 August 2008 PSC attended the Planning Focus Meeting at 
Lot 220 

September 2008 PSC reviewed the PEA and provided comments on 
EA requirements to DoP for inclusion in the DGRs 

NSW Roads and Traffic 
Authority (RTA) 

September 2008 RTA reviewed the PEA and provided comments on 
EA requirements to DoP for inclusion in the DGRs 

Hunter Water 
Corporation (HWC) 

September 2008 HWC reviewed the PEA and were given the 
opportunity to provide EA requirements to DoP for 
inclusion in the DGRs 

 
 
1.3.2 Community Consultation 

A number of activities were undertaken during the assessment period to notify, inform and 
receive feedback from the local community.  Residents of Janet Parade, Oakvale Drive and 
some residents of Nelson Bay Drive, Salt Ash were contacted about the proposal through 
phone calls and face-to-face meetings.  Residents of Lavis Lane, Williamtown were also 
consulted.  
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The key issues raised during consultation with the local community included: 
 
• vehicles exceeding the speed limit on both Oakvale Drive and Lavis Lane.  This is 

particularly an issue on Lavis Lane which has long straight sections of road and is used 
heavily by recreational vehicles on weekends (discussed further in Section 4.10); 

 
• vehicle safety around the Dizzyland and Oakvale Farm family recreation centres on 

Oakvale Drive (discussed further in Section 4.10);  
 
• dust generation from truck movements on unsealed roads.  This issue was of particular 

concern to residents at the end of Lavis Lane where the unsealed access road to Lot 218 
begins (discussed further in Section 4.8);  

 
• noise and vibration caused by increased truck movements (discussed further in 

Sections 4.6 and 4.7);  
 
• noise impacts due to extended operating hours (refer to Section 4.6);  
 
• groundwater impacts (discussed further in Section 4.9); and 
 
• visual impacts to the Hufnagl residence (discussed further in Section 4.11).  
 
These issues were considered as part of the project design described in Section 2 and 
detailed assessments described in Section 4.  
 
 
1.4 Environmental Assessment Team 

This EA was prepared by Umwelt (Australia) Pty Limited on behalf of Mackas Sand with 
specialist input provided by the following organisations/specialists: 
 
• B J Bradley and Associates Traffic Study 
 
• Don Reed and Associates Assessment of Sand Resources 
 
EA Statement of Authorship and a full listing of the project team members and their 
respective roles are provided in Appendix 2. 
 
 
1.5 Structure of the Environmental Assessment 
 
An overview of the structure of this EA is provided below. 
 
• Executive Summary provides a brief overview of the proposal, the major outcomes of 

the environmental assessment, and an outline of key commitments that will be made to 
mitigate any potential impacts; 

• Section 1 introduces the proposal, outlines the background to the proposal, provides a 
summary of key details, and outlines the structure of the EA; 

• Section 2 contains a detailed description of the proposal, available sand resources, the 
study area and the availability of alternatives; 

• Section 3 describes the planning context and environmental context for the proposal, 
including the applicability of Commonwealth and State legislation; 
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• Section 4 contains a description of the existing environment and a comprehensive 
analysis and assessment of the key environmental issues relevant to the proposal, 
including direct and cumulative impacts; 

• Section 5 details the draft Statement of Commitments proposed to be adopted 
throughout the life of the proposal in order to mitigate any potential impacts; 

• Section 6 contains a conclusion as required by the Director-General’s Requirements 
(DGRs); and 

• Sections 7 and 8 provide a checklist of how the DGRs have been addressed in the EA 
and a list of references referred to in the EA. 
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2.0 Description of the Proposal 

2.1 Site Description 

The study area for this EA consists of the proposed Lot 218 operational area, Lot 220 and 
two proposed access roads (refer to Figure 2.1).  The study area forms part of the Stockton 
Bight dune system and is located approximately 20 to 25 kilometres to the north-east of 
Newcastle, near Salt Ash (refer to Figure 1.1).  
 
The sites that form the study area are known as Lot 218 in DP 1044608 and Lot 220 in 
DP 1049608, located in the Parish of Stowell, County of Gloucester, in the Port Stephens 
Local Government Area (LGA), NSW.  Lot 218 was previously known as Part Lot 172 in DP 
753192 and Part Water Reserve (WR) 57573, and Lot 220 was previously known as Lot 8 
within WR 57573.  The proposed access roads will be created on Lot 227 in DP 1097995 (to 
access the Lot 218 operational area) and Lot 8 in DP 833768 and Lot 3 in DP 739188 (to 
access Lot 220).  
 
Lot 218 has a total area of approximately 412 hectares, although only approximately 
150 hectares of the site will be potentially disturbed by the proposal (refer to Section 2.3.3).  
Lot 218 primarily consists of unvegetated mobile sand dunes.  Vegetated dunes within a 
Water Reserve adjoin the lot to the north, while mobile dunes within Crown Reserve 91676 
adjoin the site to the south.  The Quality Sands and Ceramics sand quarry adjoins the site to 
the north-west. 
 
Lot 220 has an area of approximately 76 hectares, although only approximately 48 hectares 
of the site will be disturbed as a result of the proposal (refer to Section 2.4.3).  Lot 220 
adjoins an existing sand extraction operation immediately to the west operated by Unimin 
(formerly ACI).  The existing Mackas Sand operation is also located approximately 
750 metres to the west.  Hunter Quarries operate a part-time sand extraction operation 
immediately to the north of the site.  Rural land holdings adjoin the site to the north and 
vegetated sand dunes occur to the east and south.  
 
There are no clearly defined watercourses on either site, due to the highly permeable nature 
of the underlying sands. 
 
2.1.1 Land Use and Tenure 

Lots 218 and 220 are currently vacant and have previously been disturbed through activities 
such as vehicle and horse movements, weapons testing and squatting.  Previous surveys 
undertaken in the area found evidence of vegetation clearing, suggesting other land uses 
may have occurred, such as grazing.  
 
Both lots are zoned 7(c) Environmental Protection – Water Catchment under the Port 
Stephens Local Environment Plan (LEP) 2000 (refer to Section 3.4) and are not currently 
used for any specific purpose.  The proposed access road into Lot 220 is located on land 
zoned 1(a) Rural Agriculture.  Legal access is not granted to the public for entry to Lot 218 or 
Lot 220, although both sites are used by off-road vehicle users and horse riders for 
recreational activities.  
 
The land capability and agricultural suitability of the study area has been mapped by the Soil 
Conservation Service of NSW (Soil Conservation Service of NSW 1984) and Department of 
Agriculture and was found to be very low.  Both lots were found to have a land capability of 
VII to VIII and an agricultural suitability classification of 5 and are therefore unsuitable for 
agriculture.  
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The lots were previously Crown lands and were granted to Worimi LALC in 2001 under the 
Aboriginal Land Rights Act 1983.  
 
2.1.2 Services 

A 50 metre wide electricity transmission easement traverses Lot 220, roughly from east to 
west as shown in Figure 2.2.  This easement has never been used and discussions held 
between Worimi LALC, Mackas Sand and EnergyAustralia in 2003 concluded that the 
easement will be relocated to the northern boundary of Lot 220, if its use was ever required.  
 
A 20 metre wide electricity transmission easement containing an overhead transmission line 
is located to the north of Lot 220 as shown on Figure 2.2.  The proposed access road on 
Lot 8 in DP 833768 and Lot 3 in DP 739188 that will be used to access Lot 220 follows an 
existing access track in this easement for approximately 300 metres, as shown on 
Figure 2.1.  
 
No other services are known to occur within the study area.  
 
2.1.3 Surrounding Land Uses 

The study area is bounded by land zoned 1(a) Rural Agriculture to the north and 7(c) 
Environmental Protection – Water Catchment to the south, east and west.  Stockton Bight 
and the foredunes are zoned 6(a) General Recreation.  Land uses in the vicinity of the study 
area include: 
 
• recreational uses of Stockton Bight including fishing, walking, off-road vehicle driving and 

horse riding, with access from Lavis Lane and other tracks along the dune area.  Existing 
tracks on Lot 220 are shown on Figure 2.2;  

• sand extraction, from operations run by Toll Bulk Sands to the west of Lot 218 (Pt 
Portion 77, Portions 71, 72, 93, 99, 100 and 157), Quality Sands and Ceramics, Unimin 
adjacent to the west of Lot 220 on Lot 4 in DP 774726, Hunter Quarries adjacent to the 
north of Lot 220 on Lot 43 in DP 247593 and existing Mackas Sand operations to the 
west of Lot 220 on Portion 3 in DP 753194;  

• cattle grazing and other agricultural uses, which generally occur on low-lying land such as 
the flats associated with Tilligerry Creek to the north; 

• water reserves – provision is made within the Water Sharing Plan for the Tomago, 
Tomaree-Stockton Groundwater Sources 2003 for HWC to obtain an allocation to utilise 
groundwater from the Stockton aquifer to supplement its existing reserves.  A HWC 
easement in Water Reserve 57573 is located between the northern section of Lot 218 
and the southern section of Lot 220, as shown on Figure 2.3.  The easement contains no 
groundwater infrastructure at present but may, subject to licensing be commissioned and 
used by HWC to access groundwater supplies if required in the future (refer to 
Section 4.9); and 

• conservation, the Worimi Conservation Lands adjoin Lot 218 to the north, south and east 
and Lot 220 to the south.  The conservation lands form a 4438 hectare conservation area 
that includes Worimi State Conservation Area, Worimi National Park and Worimi 
Regional Park.  
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A small number of residential and rural residential properties are located in the general area 
to the north of Lot 220, with one property located approximately 50 metres to the north of the 
lot boundary (refer to Figure 2.2).  Two residences are located at the end of Lavis Lane, 
approximately 1 kilometre to the west of Lot 218.  
 
2.1.4 Groundwater 

The study area is located on the Stockton Sandbeds, a groundwater resource that has been 
identified by HWC as a potential reserve of potable water.  Groundwater resources in the 
region are managed in accordance with the Water Sharing Plan for the Tomago-Tomaree-
Stockton Groundwater Sources (refer to Section 3.7).  HWC currently utilise groundwater 
from the Tomago and Tomaree Sandbeds which are located to the north and north-east of 
the study area respectively.  These groundwater aquifers provide approximately 20 percent 
of the potable water supplies to the Lower Hunter Region.   
 
Potential groundwater issues associated with the proposal are examined further in 
Section 4.9.  
 
2.1.5 Acid Sulphate Soils 

In potential acid sulphate soils, iron sulphides typically occur in a waterlogged subsurface of 
the soil, where anaerobic conditions prevent them from reacting with air to form sulphuric 
acid.  In actual acid sulphate soils, iron sulphides in the soil can react with oxygen and 
sulphuric acid is formed.  Acid produced in acid sulphate soils can considerably destabilise 
subsurface soil layers and acidify local ground and surface waters.   
 
The Williamtown 1:25,000 Acid Sulfate Sulphate Soils Risk Map (NSW Department of 
Natural Resources 2006) (refer to Figure 2.4) classifies almost all of the study area as Wd4 
and Wa4, which are described as landforms resulting from aeolian processes forming either 
dunes or sandplains at an elevation of above 4 metres Australian Height Datum (AHD).  The 
probability of acid sulphate soils being present in this landform is considered to be low with 
any acid sulphate materials present likely to be sporadically distributed and at least 3 metres 
below the ground surface and possibly much deeper if buried by windblown sand.   
 
Very small sections of the north-eastern corners of the Lot 218 operational area and Lot 220 
are classified Wa2 and Ap2 soils respectively.  These soils are also considered to have a low 
probability of containing acid sulphate soils, although may contain acid sulphate material 
between 1 and 3 metres below the ground surface.  The section of Lot 220 that contains Ap2 
soils will form part of the vegetation buffer that will surround the site and will not be disturbed 
(refer to Section 2.4.3).  
 
It is considered that the proposal poses minimal risk of exposing acid sulphate soils, as sand 
extraction will not occur below the groundwater table (refer to Section 4.9).  The probability 
of acid sulphate soils occurring within the study area is very low as all of the material to be 
extracted would have been exposed to the air in the past.  
 
2.1.6 Unexploded Ordnance  

Various areas within Stockton Bight have been used for military purposes, primarily in World 
War II for activities that included: 
 
• construction of coastal defences such as the Northern Defence Line (i.e. tank traps, 

pillboxes etc.);  

• firing live ammunition; 
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• military exercises; and 

• proofing armour plate and artillery devices.  

Figure 2.5 shows the locations where these activities occurred.  The most significant of 
these is the Stockton Beach Artillery Proof Range, which covered an area of approximately 
420 hectares including part of Lot 218 which is not part of the proposed operational area.  
This artillery range was used from 1942 to 1944 to proof high explosive projectiles, fuses and 
propellants.  The NSW Department of Defence (1988) reports that ‘Quantities of UXO 
(unexploded ordnance) have been recovered from this site and, because of the geophysical 
nature of the sand dunes which cover most of the range area, the discovery of more items 
may be anticipated’.  
 
The study area is unlikely to contain unexploded ordnance, although part of Lot 218 may 
contain debris from exploded ordnance, as shown in Figure 2.5.  
 
Extraction within Lot 218 will occur within windblown sand that has been deposited in the 
area after World War II and therefore the potential for this sand to contain unexploded 
ordnance is negligible.  
 
 
2.2 Sand Resources 

2.2.1 Geomorphic Model of Stockton Bight 

Stockton Bight is one of the most studied coastal barrier systems in NSW (Thom et al. 1992).   
The morphology of the outer barrier of Stockton Bight has resulted from the prograding of the 
beach following stabilisation of the sea level approximately 6000 years ago.  This was 
followed by three subsequent transgressive dune phases which have resulted in a series of 
elevated sand dunes that extend landward to Nelson Bay Road.  A generalised 
geomorphological map of Stockton Bight is provided in Figure 2.6.     
 
The first and second transgressive dune episodes at Stockton Bight are considered to have 
stabilised by around 4000 and 1200 years ago respectively (Thom et al. 1992). It is 
hypothesised that a total of three transgressive dune phases occurred and that each of these 
phases may represent the culmination of multiple smaller events. 
 
Each of the transgressive dune phases has resulted in the progressive deflation and 
inundation of the former dune landform by mobile sand, with the first and second phases 
subsequently being stabilised by dune woodland, heath and wetland vegetation 
communities.  The third transgressive phase is defined by the limit of the current mobile 
unvegetated sand mass. This mobile sand mass is currently encroaching on vegetated areas 
of the first and second phases and remnant beach ridges at the north-eastern end of the 
barrier, at an average rate of up to five metres per year.  It is considered (Thom et al. 1992) 
that the last transgressive phase commenced 300 to 500 years ago with the mobile dune 
sheet widening to the north-east, and now covering approximately the eastern-most 700 to 
1500 metres of Stockton Bight.  
 
The proposed Lot 218 operational area is situated within the mobile dune field that is the 
result of the most recent transgressive phase.  Lot 220 contains dunes deposited in both the 
first and second transgressive phases.  
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2.2.2 Current Sand Mining Operations 

The Stockton Bight – Port Stephens area is a major source of industrial and construction 
sand for the Hunter and Sydney regions.  It currently supplies all the colourless glass sand 
and most of the coloured or amber glass sand used by the New South Wales glass 
manufacturing industry (Hughes 2006). 
 
Construction sands are used in the production of concrete products, cement and asphalt 
paving.  Industrial sands are used in the manufacture of clear and amber glass, fibreglass, 
roof tiles, brick coatings, grout, adhesives and foundry products.  
 
Sand in the Stockton Bight area is generally quarried from the sand-barrier systems 
described in Section 2.2.1, which are known as the Pleistocene inner barrier and the 
Holocene outer barrier.  Sediments of Holocene age separate the inner barrier from the outer 
barrier.  The landscape consists of strand plain, foredunes and transgressive dunes as 
shown in Figure 2.6.  
 
Sand from the outer barrier varies in quality with sand from southern areas being generally 
suitable for construction, the central area being suitable for coloured glass manufacture and 
the northern area providing sand that is suitable for foundry use.  The sands are coarsest in 
the southern dunes near Stockton and finest in the northern dunes near Anna Bay. 
 
Lots 218 and 220 are located in the central area of the outer barrier.  The dune sands of the 
outer barrier are well sorted, rounded to sub-rounded, medium-fine to fine grained quartz 
sands which are generally free from shell, organics, sulphides and other deleterious 
materials.   
 
The main local source of sand for the manufacture of glass is the Unimin Australia quarry 
adjacent to Lot 220.  PB White Minerals Pty Ltd also produces amber grade glass sand from 
a quarry located in the inner barrier, approximately five kilometres to the north-east of Salt 
Ash. 
 
The outer barrier dunes also provide the State’s principal source of foundry and construction 
sand (Hughes 2006).  Quality Sand and Ceramics, one of the former major producers of 
foundry sand in the area is located adjacent to the western end of Lot 218. Until recently, this 
operation produced up to 400,000 tonnes of sand per year.  Quality Sands and Ceramics 
now produce limited quantities of sand products.  Mackas Sand operates an existing sand 
extraction operation near Lot 220 and Toll Bulk Sands operates to the west of Lot 218, both 
producing construction grade sand.  Boral also quarry sand from the outer barrier, 
approximately five kilometres to the south-west of Lot 218.  
 
Figure 2.1 shows the location of existing sand quarry operations in the vicinity of the study 
area.  
 
2.2.3 Future Demand for Stockton Bight Sand Products 

Don Reed and Associates (DRA) (2008) (see Appendix 3) has reviewed the historical and 
potential future demand for Stockton Bight sand products and found that approximately 
1.5 million tonnes of sand is produced annually from Stockton Bight quarries, with between 
1.05 and 1.28 million tonnes being sold for construction purposes and 0.27 and 0.51 million 
tonnes being sold for industrial purposes.  Approximately 0.8 million tonnes of construction 
sand is sold annually to regional markets, with the balance being sold to Sydney markets.  
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DRA (2008) estimates that by 2010, Boral will be the only operator in the Stockton Bight area 
with significant remaining construction sand reserves, if no additional reserves are approved 
for extraction.  Boral is expected to have a remaining reserve of three million tonnes of 
construction sand at this time and is anticipated to extract this at a rate of approximately 
0.5 million tonnes per annum to supply Boral ready-mixed concrete plants in the Hunter and 
surrounding regions.  
 
It is also expected that by 2009, the Penrith Lakes Development Corporation will close down 
its fine sand processing plant, leaving Sydney markets to source an additional 0.6 million 
tonnes per annum of fine sand.  As no additional supplies have been identified within the 
Sydney metropolitan area to date, this is expected to be sourced from other regions. 
 
By 2015, fine sand quarries at Kurnell are expected to cease operation, leaving Sydney 
metropolitan markets with a deficit of 1.2 to 1.6 million tonnes per annum of fine sand. 
Overall, DRA (2008) estimates that unless additional sand becomes available by 2015: 
 

• ‘the Hunter Region will be looking for 0.8 million to 1.0 million tonnes per annum fine 
construction sand;  

 
• the Sydney Metropolitan area markets will be looking for more than 2.0 million 

tonnes per annum replacement fine construction sand; and 
 
• Industrial sand markets will be facing a crucial shortage of suitable quality sands for 

use in foundries and in the manufacture of glass, fibre glass, grouts, adhesives and 
coatings.’ 

 
DRA (2008) concludes that ‘the most obvious replacement sources of quality fine sands for 
Hunter Valley and Sydney markets are the fine dune sands such as those located on 
Lots 218 and 220 at Salt Ash.  Again it is stressed that sands from both Lots need to be 
extracted and processed for separate construction and industrial sands markets.’ 
 
Mackas Sand has received numerous orders for sand products that cannot be filled by their 
existing operation due to lack of available sand resources.  Table 2.1 details some of the 
orders Mackas Sand has declined since 2007 due to limited availability of sand resources at 
its existing operation.  
 

Table 2.1 – Representative List of Product Orders Declined by Mackas Sand since 
2007 due to Lack of Available Resources 

 
Product Tonnes Requested Location 
Fill 6,000 Windsor 
Fill 20,000 Kooragang 

Island 
Fill 150,000 Kooragang 

Island 
Fill 270,000 Fern Bay 
Fill 600,000 Kooragang 

Island 
Fill 2,000,000 Tomago 
Screened Fill 2,250 Cooranbong 
Washed Sand 50,000 per annum Rutherford 
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Table 2.1 – Representative List of Product Orders Declined by Mackas Sand since 
2007 due to Lack of Available Resources (cont) 

 
Product Tonnes Requested Location 
Washed Sand 75,000 Bulahdelah 
Washed Sand 90,000 Herons Creek 
Very Fine Filter 
Sand 

31,500 Eraring 

Fine Filter 
Sand 

25,500 Eraring 

Filter Sand 1,000,000 Tomago 
Total 4,320,250  

Source: Mackas Sand 
 
 
2.2.4 Potential Extractable Sand Reserves 

2.2.4.1 Product Grade 

Lot 220 contains sand of finer grain than the mobile dune sand which occurs at Lot 218.  
Table 2.2 outlines the results of sand gradings for the sand resources at Lots 218 and 220 
prepared by DRA (2008) (refer to Appendix 3) and compares these against gradings for the 
nearby Toll Bulk and Boral operations.  
 

Table 2.2 – Lot 218 and 220 Sand Product Ratings (DRA 2008) 
 

Sieve size 
Percent of sand passed through sieve 

Boral & Toll 
Bulk Sands 

Lot 218 Lot 220 

1.180 mm 100 100 100 
0.600 mm 98 – 99 100 100 
0.425 mm 78 – 81 91 96 
0.300 mm 22 – 23 32 39 – 43 
0.150 mm 0.5 – 1.0 0.5 1 
0.075 mm 0.1 – 0.2 0.2 0.4 

 
 
The gradings provided in Table 2.2 show that sands in Lot 218 are finer than those in the 
southern area of the outer barrier.  Sand from Lot 220 is even more finely graded with 39 to 
43 percent of grains sized smaller than 300 microns.  All of the sands available for extraction 
within the study area are suitable for sale as construction sands (DRA 2008).   
 
The finer sand from the A2 horizon of the soil landscape at Lot 220 is more suitable for sale 
as industrial sand, which is used for glass manufacture and other industrial sand 
applications.  Sand from the A2 horizon occurs beneath the surface layers of the soil and is 
characterised by a brilliant white or bleached colour.  Impurities, such as iron, are leached or 
dissolved from the A2 horizon by organic acids originating from the breakdown of organic 
material on the soil surface.  This results in sand with very few impurities which can be used 
for the manufacture of clear glass. 
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2.2.4.2 Lot 218 Sand Reserves 

An estimate of potential extractable sand reserves has been made for the Lot 218 extraction 
area, based on the following assumptions: 
 
• extraction being limited to a 150 metre wide strip along the northern perimeter of the 

dune; 
 
• extraction depth ranging from 10 to 30 metres from the existing dune surface to 2 metres 

Australian Height Datum; and 
 
• the excavated batter to be at an angle of natural repose. 
 
Using this approach, it is estimated that extractable resources of approximately eight million 
cubic metres exist within the proposed Lot 218 operational area (shown in Figure 2.1).  
These resources would give an estimated product yield of 11.4 million tonnes of sand. 
 
In addition, it is estimated approximately 1.4 million tonnes per year of sand is blown into the 
proposed extraction area on Lot 218 from the Stockton Bight dunes. 
 
2.2.4.3 Lot 220 Sand Reserves 

An estimate of potential extractable sand reserves has been made for Lot 220 based on a 
detailed digital terrain model and extraction plan prepared for the site (refer to 
Section 2.4.3).  
 
Analysis indicates that approximately 6.4 million cubic metres of sand can be extracted from 
Lot 220 in an environmentally acceptable manner. Assuming that sand reserves at Lot 220 
have an in situ density of 1.5 tonnes per cubic metre, it is estimated that a product yield of 
over 9.6 million tonnes is available at the Lot 220 site.  
 
 
2.3 The Proposal – Lot 218 

2.3.1 Site Access 

Transport operations from Lot 218 will utilise Nelson Bay Road (MR108), to access regional 
and statewide transport routes.  Nelson Bay Road is the primary transport route connecting 
Newcastle and Sydney with the Tomaree and Tilligerry Peninsulas of Port Stephens.  The 
access route that will be utilised for proposed operations at Lot 218 is shown on Figure 2.1.  
 
Access from Lot 218 to Nelson Bay Road is provided via Lavis Lane and an existing 
unsealed road located within the Crown Road reserve on Lot 76 and the western part of 
Lot 101 and on private land on the remainder of Lot 101 and Lot 13 in DP 753192.  This 
unsealed road will be extended by approximately 50 metres through mobile sand dunes 
located on land owned by Worimi LALC (Lot 227 in DP 1097995) into the proposed Lot 218 
operational area as shown on Figure 2.1.  Removal of sand from this section of road on 
Lot 227 may be required on an ongoing basis over the life of the operation due to the natural 
ingress of windblown sand. 
 
Agreements exists between the owners of the Quality Sands and Ceramics site, Worimi 
LALC and Mackas Sand that will allow Lot 218 to be accessed for the proposal.  
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2.3.2 Site Preparation 

Development of Lot 218 will involve the establishment of an extraction area up to 150 metres 
wide along the landward margin of the transgressive dune (as shown on Figures 2.1 and 
2.7).  The operational area shown in Figure 2.1 will effectively form an encroachment control 
zone to allow for sand to fall into the extraction area from the surrounding mobile dune 
system.  
 
Initial development of this lot will involve the extraction of the dune to create a flat working 
area and establishment of stable transport route.  The transport route will be approximately 
six to eight metres wide and will be underlain by approximately 0.5 metres of coarse, 
clay-based road base.  The transport route will be developed progressively to match the 
sand extraction operation.  A bund will also be created between the operational area and 
adjacent vegetation, to act as a barrier between the vegetation and the sand extraction 
operations.  This bund will be vegetated and reinforced with logs removed from the extraction 
area.  
 
2.3.3 Extraction and Haulage 

Sand extraction at Lot 218 of up to 1 million tonnes per annum will occur progressively with 
up to four Volvo 180F front-end loaders or similar working along the 150 metre wide 
operational area.  Extraction will commence at the south-western end of the extraction area 
and progress initially in an easterly direction and then back as dune progression replenishes 
previously worked areas.  It is estimated that approximately 1.2 to 1.4 million tonnes of sand 
per year migrates into the 5.3 kilometre length of Lot 218, potentially giving the operation an 
indefinite lifespan.   
 
Approximately 50 percent of sand from Lot 218 will be loaded directly onto trucks and 
transported or blended with other products without any processing.  The remaining sand will 
be processed through vibrating screens as discussed in Section 2.3.4.  
 
Typically, extracted sand will be transported by 33 tonne trucks with a ‘truck and dog’ 
arrangement.  Up to 10,000 tonnes of sand may be stockpiled in the extraction area at any 
one time.  Volvo A40 six-wheel articulated haulers or similar may be used to transport sand 
within the operational area, as required.  
 
Sand will be extracted to leave a buffer zone of at least one metre above the highest 
predicted groundwater table level, or two metres above the known groundwater table in 
accordance with DWE policy (Fergus Hancock pers. comm.) and the Tomago-Tomaree-
Stockton Groundwater Management Plan 1996 (refer to Section 3.6).  
 
It is anticipated that up to 1,000,000 tonnes of sand will be extracted from Lot 218 each year.  
 
2.3.4 Sand Processing 

Approximately 50 percent of sand from Lot 218 will be transported from the operation or 
blended with other products without processing.  Approximately 50 percent of sand will be 
processed through 14 millimetre vibrating screens prior to being loaded onto trucks.  
 
The screens will be portable and will follow the extraction operations, where feasible.  Waste 
material from the screens will consist of sand aggregates, fallen vegetation and litter.  This 
material will be retained on-site and incorporated into a vegetated bund that will be 
constructed along the landward edge of the extraction area. 
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2.3.5 Site Facilities 

A truck weighbridge will be installed near the entrance to Lot 218, as shown on Figure 2.1.  
The weighbridge will be approximately 27 metres long, 4.4 metres wide and 0.7 metres high 
at the highest point.  The weighbridge will be installed on a concrete base with footings 
extending approximately 0.4 metres below ground level.  
 
The following buildings will also be constructed at Lot 218: 
 
• amenities building equipped with toilet and shower facilities.  This building will be portable 

and will be moved to remain in reasonable proximity to the extraction operations;  
 
• lunch room equipped with seating, kitchen facilities and air-conditioning.  This building will 

be portable and will be moved to remain in reasonable proximity to the extraction 
operations; and 

 
• office equipped with office facilities and air conditioning.  This building will be located 

adjacent to the truck weighbridge. A hardstand area providing parking for three cars will 
be created adjacent to this building. 

 
Plans of the proposed buildings are provided in Figure 2.8.  Effluent from the amenities 
building will be collected and disposed of by a suitably licensed contractor.  Any other waste 
from these facilities will be disposed of in accordance with the Waste Classification 
Guidelines (DECC 2008).  
 
2.3.6 Workforce and Hours of Operation 

Sand extraction and processing operations at Lot 218 will occur 24 hours a day, 7 days per 
week.  Transport activities will occur between 5.00 am and 10.00 pm.  
 
The proposed operations at this site will employ approximately 5 people during site 
preparation and 5 to 8 people during operation.  Twenty-five percent of the workforce will be 
members of Worimi LALC.  
 
2.3.7 Proposed Timeframe 

Operations at Lot 218 may continue indefinitely, due to the natural replenishment of the sand 
resource at this site through the movement of wind-blown sand into the operational area.  
 
2.3.8 Rehabilitation and Final Land Use 

Rehabilitation of Lot 218 will involve the establishment of a bunded vegetated area at the 
northern landward edge of extraction to provide a buffer between the operational area and 
the adjoining vegetated land.  This bund will assist in slowing the landward progression of 
sand should extraction operations cease.  The final landform will be governed by the natural 
movement of sand into the extraction area with mobile sand progressively filling the 
extraction.  As discussed, sand extraction at the proposed rate of up to 1 million tonnes per 
year could be sustained for the foreseeable future due to the ongoing replenishment of the 
sand reserves with windblown sand.  
 
Re-establishment of windblown sand dunes on Lot 218 will return the site to its current land 
use as a privately-owned reserve.  This will not conflict with any planned future land uses in 
the local area.  The Lower Hunter Regional Strategy (refer to Section 3.5) and Port 
Stephens Community Settlement and Infrastructure Strategy (refer to Section 4.13.3) do not 
identify any areas of significant development within proximity to the study area.  
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2.4 The Proposal – Lot 220 

2.4.1 Site Access 
 
Transport operations from Lot 220 will utilise Nelson Bay Road (MR108), to access regional 
and statewide transport routes.  Nelson Bay Road is the primary transport route connecting 
Newcastle and Sydney with the Tomaree and Tilligerry Peninsulas of Port Stephens.  The 
access route that will be utilised for proposed operations at Lot 220 is shown on Figure 2.1.  
 
Access from Lot 220 to Nelson Bay Road will be via Oakvale Road and an existing sealed 
road used to access the Unimin and existing Mackas Sand operations.  A new unsealed 
access road with a length of approximately 550 metres will be constructed between this road 
and Lot 220.  This road will predominantly follow the alignment of an existing gravel track.  
The new road will be located on land owned by the proponent (Lot 8 in DP 833768 and Lot 3 
in DP 739188) and is shown on Figure 2.1.  
 
2.4.2 Site Preparation 
 
Development of Lot 220 will occur progressively generally in accordance with the extraction 
plan outlined in Section 2.4.3.  Initially, vegetation will be cleared and topsoil stripped by a 
bulldozer. Cleared vegetation and topsoil will be stored on-site for use in rehabilitation 
(outlined in Section 2.4.8).  Vegetation will be cleared in accordance with the management 
measures outlined in Section 4.2.4.  
 
2.4.3 Extraction and Haulage on Lot 220 

Sand extraction at Lot 220 will occur generally in accordance with Figure 2.9 and will occur 
in two areas, as discussed below:  
 
Extraction Area 1 – Sand extraction will begin with the construction of an access road into 
the lot through the dune in the northern section of the site. The access road will be 
constructed at an angle through the dune as shown on Figure 2.9 to assist in minimising 
visual impact of on-site operations.  Sand extraction will progress to the east behind the 
dune, leaving a vegetated buffer area at least 30 metres from the lot boundary on the section 
of the dune facing Nelson Bay Road.  This buffer area will have sufficient height to screen 
any views of the operation (refer to Section 4.11). 
 
A sand processing plant and other facilities will be established in Extraction Area 1, as 
discussed in Sections 2.4.4 and 2.4.5, once a suitable area has been established.  Sand will 
be extracted from the remainder of the extraction area and then be progressively 
rehabilitated as the sand extraction operation proceeds (as discussed in Section 2.4.8).  
 
Extraction Area 2 – Development of this area will commence when a suitable transport 
route can be established across the central low-lying area of the site, connecting it with 
Extraction Area 1 (as shown on Figure 2.9).  Sand extraction operations will begin from this 
access track and progress to the east.  A second access track will eventually be constructed 
across the central low-lying section in the eastern part of the site as shown in Figure 2.9.  
Extraction Area 2 will be progressively rehabilitated as the extraction operations proceed (as 
discussed in Section 2.3.9).  
 
The extraction plan will leave buffer areas of 30 metres from the northern boundary and 
20 metres from the other boundaries undisturbed.  The central low-lying section of the site 
will also be left undisturbed, except where the two proposed access tracks will cross it, 
leaving a total area of approximately 28.6 hectares of the site undisturbed. This area is 
shown on Figure 2.9.  
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Approximately 10 to 20 percent of sand from Lot 220 will be loaded directly onto trucks and 
transported or blended with other products without any processing.  The remaining sand will 
be processed through vibrating screens or a wash plant as discussed in Section 2.4.4.  
 
Typically, extracted sand will be transported by 33 tonne trucks with a ‘truck and dog’ 
arrangement.  Up to 10,000 tonnes of sand may be stockpiled in the extraction or processing 
areas at any one time.  Volvo A40 six-wheel articulated haulers or similar will be used to 
transport sand within the site, as required.  
 
It is anticipated that up to 1,000,000 tonnes of sand will be extracted from Lot 220 each year 
and the operations at this site will occur over a 10 to 20 year timeframe. 
 
2.4.4 Sand Processing 

Approximately 10 to 20 percent of sand from Lot 220 will be transported from the operation 
or blended with other products without processing.  Approximately 40 to 90 percent of 
extracted sand will be passed through 14 millimetre vibrating screens prior to being loaded 
onto trucks. These screens will be portable and will follow the extraction operations, where 
feasible. Waste material from the screens will consist of sand aggregates, fallen vegetation 
and litter and will be incorporated into the final landform of the site. 
 
Once sufficient sand is extracted to provide a suitable area for operations and a suitable 
water supply is obtained, a wash plant will be constructed at Lot 220 as shown on 
Figure 2.9.  The wash plant will enable silt, clay and heavy mineral to be removed from the 
sand to enable the sand to be used for a broader range of specialist construction and 
industrial uses.  It is estimated that once established, approximately 50 percent of sand 
extracted from Lot 220 will be processed through the wash plant.  If a suitable water supply 
cannot be obtained, sand will continue to be screened before being transported off-site. 
 
A typical configuration for the proposed wash plant is shown on Figures 2.9, 2.10 and 2.11.  
The wash plant will clean sand through the following processes:  
 
• a front-end loader will load extracted sand from a feed stockpile into the feed hopper 

which will supply the sand to a sand slurrying box via a conveyor;  
 
• the sand slurrying box will be used to break up and wet the sand prior to feeding it 

through a trash screen of approximately 1.5 by 3.0 metres in size;  
 
• sand will pass through the trash screen before entering the constant density tank. 

Oversize particles from the trash screen will be conveyed to a ground hopper and 
subsequently incorporated into the final landform.  The separation process on the trash 
screen will be assisted by sprays;  

 
• the constant density tank will be used to separate silt and clay particles up to 100 microns 

in diameter from the sand and provide a constant density feed to a cyclone separator;  
 
• the constant density tank will be constructed so that it overflows to one of two settlement 

ponds that will be constructed adjacent to the wash plant;  
 
• water from the settlement ponds will be re-used in the wash plant; 
 
• processed sand will finally be pumped through a cyclone (centrifugal separator) prior to 

being placed in stockpiles.  Dirty water from the cyclone will be returned to the constant 
density tank; and 
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• sand in the stockpiles will be allowed to dry.  Excess water from the sand will drain to the 

sediment ponds for subsequent reuse. 
 
The wash plant will use approximately 1 to 2 megalitres (ML) per day of water with this water 
being collected in the sediment basins and recycled.  It is estimated that approximately 
10 ML per year to 20 ML per year of water may be transported off site in sand products and 
small quantities will also be lost through evaporation from stockpiles and sediment ponds.  
Water usage and water management is discussed further in Section 4.9. 
 
2.4.5 Site Facilities 

A truck weighbridge will be installed near the entrance to Lot 220, as shown on Figure 2.1.  
The weighbridge will be approximately 27 metres long, 4.4 metres wide and 0.7 metres high 
at the highest point.  The weighbridge will be installed on a concrete base with footings 
extending approximately 0.4 metres below ground level.  
 
The following buildings will also be constructed at Lot 220: 
 
• amenities room equipped with toilet and shower facilities;  
 
• lunch room equipped with seating, kitchen facilities and air-conditioning; and 
 
• office equipped with office facilities and air conditioning.  This building will be located 

adjacent to the truck weighbridge.  A hardstand area providing parking for three cars will 
be created adjacent to this building. 

 
Plans of the proposed buildings are provided in Figure 2.8.  Effluent from the amenities 
building will be collected in a pump out system and disposed of by a suitably licensed 
contractor.  Any other waste from these facilities will be disposed of in accordance with the 
Waste Classification Guidelines (DECC 2008).  
 
2.4.6 Workforce and Hours of Operation 

Sand extraction and processing operations at Lot 220 will typically occur between 7.00 am 
and 6.00 pm Monday to Friday.  Occasionally, operation of sand extraction and processing 
equipment to within 250 metres of the nearest residence may occur outside these hours, 
7 days per week, depending on demand for sand products.  
 
Transport activities to and from Lot 220 will occur between 5.00 am and 10.00 pm.  
 
The proposed operations at Lot 220 will employ approximately 5 people during site 
preparation and 5 to 10 people during operation.  Twenty-five percent of the workforce will be 
members of Worimi LALC.  
 
2.4.7 Proposed Timeframe 

Sand extraction operations at Lot 220 are expected to occur over a 10 to 20 year timeframe.  
 
2.4.8 Rehabilitation and Final Land Use 

Rehabilitation will be undertaken progressively at Lot 220 to achieve the final landform 
shown on Figure 2.12.  This will include re-establishment of native vegetation at Lot 220 and 
the subsequent return of the site to its current land use as a privately-owned reserve.  This 
will not conflict with any planned future land uses in the local area.  The Lower Hunter 
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Regional Strategy (refer to Section 3.5) and Port Stephens Community Settlement and 
Infrastructure Strategy (refer to Section 4.13.3) do not identify any areas of significant 
development within proximity to the study area. 
 
Rehabilitation will be undertaken progressively at Lot 220 as extraction operations proceed.  
A comprehensive Rehabilitation and Decommissioning Plan will be prepared for the site 
(refer to Section 5.2).  The objectives of the Plan will be to:  
 
• Ensure that at the end of the life of the operation, all infrastructure and equipment other 

than access roads that may be used in the future, will be removed from the site.  The site 
will be rehabilitated to re-establish the Coastal Sand Apple – Blackbutt Forest community 
that currently exists at the site. 

 
• Achieve a final landform that is compatible with the surrounding topography and provides 

at minimum a cover of 2 metres of sand above the groundwater table. 
 
• Stockpile or directly reuse any suitable soil material and vegetative debris so that it can 

be incorporated into the final landform to assist in providing a suitable growing medium 
for the establishment of trees and understorey species. 

 
• Ensure that rehabilitation is undertaken progressively.  It is envisaged that once the 

approximately 4 hectare processing plant area is established, that the remainder of the 
proposed extraction area will be cleared at a rate of 3 to 4 hectares per year on average.  
Progressive rehabilitation will involve a similar area being progressively reshaped to final 
landform and planted with native species each year.  It is envisaged that a maintenance 
period of up to 5 years may be required following initial planting to satisfactorily establish 
vegetation and control weeds.  

 
• Re-establish the Coastal Sand Apple – Blackbutt Forest community on disturbed areas of 

the site in accordance with best practice rehabilitation techniques.  It is envisaged that 
native trees will be initially be planted at a density of approximately 1000 trees per 
hectare with subsequent infill planting of approximately 300 trees per hectare in the 
following year to replace any trees that have not survived.  Ongoing planting and weed 
control will be undertaken while a stable native vegetative cover is being established. 

 
• Provide a rehabilitation bond that reflects costs of rehabilitating the site, should 

operations cease for any reason.  It is envisaged that at any point in time during the life of 
the operation, that approximately 7 to 8 hectares of land may require rehabilitation (i.e. 
hectare processing area and 3 to 4 hectares of cleared or disturbed land).  Initial planting, 
replacement planting and subsequent weed control for a 5 year period is estimated to 
cost approximately $8,000 to $10,000 per hectare indicating that rehabilitation bond of 
approximately $60,000 to $80,000 would be appropriate.  The value of the rehabilitation 
bond will be determined in consultation with DoP during the preparation of the proposed 
Rehabilitation and Decommissioning Plan.   

. 



EA for Sand Extraction from 
Lots 218 and 220, Salt Ash  Description of the Proposal 

 Umwelt (Australia) Pty Limited 
1646/R06/FINAL April 2009 2.15 

Rehabilitation at this site will consist of:  
 
• shaping batters to be consistent with dune batters in the surrounding area;  
 
• returning stripped topsoil and vegetation to disturbed areas;  
 
• revegetating disturbed areas with local, indigenous species; and 
 
• regularly monitoring and maintaining revegetated areas and removing weed species.  

 
 

2.5 Alternatives to the Proposal 

As discussed in Section 2.2.3, current sand supplies are diminishing for the Sydney and 
Hunter markets and will soon be unable to meet demand if additional resources such as the 
proposal are not approved for use.  
 
The DGRs (Appendix 1), require the EA to consider alternatives to the proposal and these 
are discussed in Sections 2.5.1 to 2.5.3.  
 
2.5.1 Alternative Sites 

The sites of the proposal were chosen from large tracts of land owned by Worimi LALC at 
Stockton Bight due to their abundant sand resources, close proximity to suitable transport 
routes, relative isolation from major residential areas and lack of significant environmental 
constraints. The sites were identified as potential sand extraction areas during negotiations 
held between the NSW Government and Worimi LALC over the dedication of the Worimi 
Conservation Lands.  
 
Other sites owned by Worimi LALC are now preserved within the Worimi Conservation Lands 
and are not available for sand extraction. No feasible alternative sand extraction sites have 
been identified at this time.   
 
2.5.2 Alternative Materials 

Currently, no alternative materials are known that can replace or supplement natural sand for 
processes requiring industrial grade or fine construction sand. Alternatives to natural sand 
are available for use in some construction and fill applications and these include: 
 
• Slag sand, which is a by-product of steel making and can be used as a substitute for 

construction sand or fill. The availability of this type of sand is considered to be low.  

• Quarry sand (rock fines) is a by-product of the crushing process used to produce coarse 
aggregate in hard rock quarries. This process produces large angular shaped sand 
grains, which are either used in applications that require such types of sand, or where 
grain shape does not matter. The availability of this type of sand is considered to be low 
and diminishing due to improvements in hard rock processing techniques.  

• Manufactured sand, which is produced through additional processing of hard rock fines or 
by directly crushing hard rock to sand size particles. Manufactured sand cannot be 
processed to fine or medium sized grains and must be blended with such sand to make it 
suitable for construction purposes. Currently, fine or medium grained sand can only be 
sourced from natural sand supplies. Manufactured sand may be available in moderate 
quantities, although its availability is constrained by the expense of processing high 
quality hard rock that could be used to produce coarse aggregate at a lower cost.  
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• Recycled building and demolition materials, such as crushed concrete and brick can be 
used to replace coarse sand for low-strength concrete in some cases. This type of sand 
is often used as fill, paving sand or aggregate for road pavements and is available in 
small quantities.  

• Excavated rock, or spoil from large scale excavation projects can be processed into sand 
products if the excavated rock has suitable physical properties. The production of quality 
sand through this process is uncommon as it is usually dependent on selective extraction 
of rocks during excavation or extensive reprocessing. This type of sand is often used for 
fill.  

• Fly ash is produced by coal fired power stations and is a potential substitute for sand as it 
is lightweight and has self-cementing properties. It is often used as a cement extender in 
concrete, although its use is constrained by reprocessing and transport costs.  

The potential for alternative materials to be used to replace some or all of the natural sand 
produced by the proposal is considered to be limited at this time, due to the limited available 
quantities of alternative materials and high processing costs. This is particularly evident for 
high quality applications such as concrete and industrial applications which require fine or 
very fine grade sand. Typically, the use of alternative sand products is constrained by the 
cost of production and transport, limited availability and inconsistent quality.  
 
2.5.3 Alternative of Not Proceeding 

If the proposal does not proceed, two regionally and state significant sand resources will 
remain undeveloped, resulting in the need to identify, assess and approve additional sand 
resources from other sites. As discussed in Section 2.2.3, sand resources in the Sydney and 
Hunter markets are currently diminishing and few additional resources have been identified 
to replace existing resources.  
 
If the proposed operations at Lot 218 do not proceed, the sand dunes on that lot will continue 
to encroach upon native forest areas to the north resulting in on average the loss of 
approximately 2.6 hectares of native vegetation per year.  
 
Failure to proceed with the proposal will also result in a loss of employment for existing 
Mackas Sand staff, whose existing operation is anticipated to be exhausted in early 2009. 
Worimi LALC will also be deprived of long-term source of income, employment and other 
benefits (refer to Section 4.13.5).  
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3.0 Planning Context 

3.1 Approval Process 

Part 3A of the EP&A Act outlines the key steps required for the assessment and approval of 
major projects in NSW.  The Minister for Planning is the approval authority for all projects 
assessed under Part 3A.  
 
The process for seeking approval for the proposal under Part 3A is outlined below: 
 
• Mackas Sand submitted a Project Application to DoP supported by a Preliminary 

Environmental Assessment (PEA), seeking confirmation that the proposal is to be 
assessed under Part 3A.  The PEA outlined the proposal and identified key 
environmental issues. 

• Based on the Project Application, the Director-General of DoP issued Mackas Sand with 
specific requirements to be addressed as part of the detailed EA for the proposal (this 
document). 

• Mackas Sand prepares the EA (this document) and a draft Statement of Commitments 
and lodges it with DoP. The Director-General, together with other relevant agencies and 
authorities, assess the adequacy of the EA prior to its public exhibition. 

• The EA is publicly exhibited for at least 30 days.  During this time, submissions are 
invited from the public and the Director-General consults with relevant public agencies 
regarding the issues raised.  The Director-General, in consultation with relevant agencies, 
produces a preliminary set of recommendations, including measures to mitigate or 
manage potential environmental impacts.  

• The Director-General provides Mackas Sand with draft recommendations and any public 
submissions received. Mackas Sand respond to any issues raised and may modify the 
proposal and Statement of Commitments. Mackas Sand may produce a Submissions 
Report outlining responses to issues raised by the public, for review by the 
Director-General.  

• If any significant modification to the proposal or Statement of Commitments is made at 
this stage, a Preferred Project Report is prepared to clearly define the revised proposal, 
commitments and predications of environmental impacts. That report will be publicly 
exhibited for a period of no less than 30 days for community information only (no 
submissions would be accepted during this period).  

• DoP evaluates the EA and any Submissions Report and Preferred Project Report, giving 
consideration to submissions received during the exhibition period.  The Department’s 
draft Assessment Report is provided to the Director-General, who consults with relevant 
agencies prior to finalising the Assessment Report and approving or refusing approval for 
the proposal.  If approved, the Conditions of Approval and the Statement of Commitments 
are finalised and provided to Mackas Sand with confirmation of the approval.  
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3.2 Commonwealth Legislation 

3.2.1 Environment Protection and Biodiversity Conservation Act 1999 

The Commonwealth Environment Protection and Biodiversity Conservation Act 1999 
requires any action that has, or is likely to have, a significant impact on Commonwealth land 
or Matters of National Environmental Significance to obtain approval of the Commonwealth 
Minister for the Environment.  
 
A search of the Commonwealth Government’s Protected Matters Search Tool was 
undertaken on 5 June 2008 and did not identify any Matters of National Environmental 
Significance in relation to the proposal.  The proposal will not affect any Commonwealth 
Lands.  
 
The proposal will not need further assessment or approval under the Environment Protection 
and Biodiversity Conservation Act 1999.  
 
3.2.2 Native Title Act 1993 

The Commonwealth Native Title Act 1993 provides for determinations of native title in 
Australia.  The main objects of the Act are: 
 
• to provide for the recognition and protection of native title;  
 
• to establish ways in which future dealings affecting native title may proceed and to set 

standards for those dealings;  
 
• to establish a mechanism for determining claims to native title; and 
 
• to provide for, or permit that validation of past acts, and intermediate period acts, 

invalidated because of the existence of native title.  
 
Native Title claims are investigated by the National Native Title Tribunal and determined by 
the Federal Court of Australia.  
 
On 28 November 2005, it was determined that Native Title did not exist for an area that 
included Lots 218, 220 and 227.   
 
 
3.3 State Legislation 

3.3.1 Environmental Planning and Assessment Act 1979 

As discussed in Section 3.1 the process of obtaining approval for the proposal is established 
by the EP&A Act.  
 
Developments that extract more than 200,000 tonnes of material per year or extract from a 
total resource of more than five million tonnes are listed in Schedule 1 of State 
Environmental Planning Policy (Major Projects) 2005 (the Majors Projects SEPP) (refer to 
Section 3.3.1) and therefore require approval under Part 3A of the EP&A Act.  
 
The Minister for Planning has confirmed that Part 3A of the EP&A Act is applicable to the 
proposal (refer to Appendix 1) and the Minister will therefore be the determining authority for 
the proposal.  
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3.3.2 Aboriginal Land Rights Act 1983 

Ownership of Lots 218, 220 and 227 and what is now the Worimi Conservation Lands has 
been transferred to Worimi LALC in accordance with the provisions of Section 36 of the 
Aboriginal Land Rights Act 1983.   Clause 45(2) of the Aboriginal Land Rights Act 1983 
states: 

 
45(2) Not withstanding any other Act, but subject to this section: 

 
(a) any transfer of lands to an Aboriginal Land Council under section 36 includes the 

transfer of mineral resources or other natural resources contained in those lands, 
 

(b) any vesting of the title to lands in an Aboriginal Land Council under Section 37 
includes, subject to that section, the vesting of the title to the mineral resources or 
other natural resources contained in those lands. 

 
3.3.3 Other Legislation 

Table 3.1 discusses the application of other NSW legislation to the proposal.  
 

Table 3.1 – NSW Legislation 
 

Legislation Key Requirements Relevance to the proposal 
Heritage Act 
1977 

Approval is required from the Heritage 
Council of NSW to disturb or excavate 
land where this will or is likely to result in 
a relic being discovered, exposed, 
moved, damaged or destroyed. 

No approval is required under this 
legislation for projects assessed under 
Part 3A of the EP&A Act.  

National Parks 
and Wildlife Act 
1974 

Approval is required from DECC to 
knowingly destroy, deface or damage; 
or knowingly cause or permit the 
destruction of or damage to an 
Aboriginal object or Aboriginal Place. 

No approval is required under this 
legislation for projects assessed under 
Part 3A of the EP&A Act. 

Native 
Vegetation Act 
2003 

Approval is required under this Act from 
the relevant Catchment Management 
Authority to clear native vegetation in 
certain circumstances. 

No approval is required under this 
legislation for projects assessed under 
Part 3A of the EP&A Act.  

Protection of 
the 
Environment 
Operations Act 
1997 

Environment Protection Licences are 
required from the DECC for ‘scheduled 
activities’ and ‘scheduled development 
work’. 

The proposal will extract more than 
30,000 tonnes of extractive material per 
year and therefore meets the definition 
of a scheduled activity under Schedule 1 
of this Act. A licence will be required 
under this act. 

Roads Act 1993 Development that affects a public road, 
Crown road, highway, main road, 
freeway or tollway requires approval 
from the NSW Roads and Traffic 
Authority or the local Council under this 
Act. 

There are no works required on public 
roads located in the study area. No 
approval is required under this 
legislation.  
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Table 3.1 – NSW Legislation (cont) 
 

Legislation Key Requirements Relevance to the proposal 
Threatened 
Species 
Conservation 
Act 1995 

Approval is required to: 
(a) harm any animal that is of, or is part 
of, a threatened species, population or 
ecological community;  
(b) pick any plant that is of, or is part of, 
a threatened species, population or 
ecological community; 
(c) damage critical habitat; or 
(d) damage habitat of a threatened 
species, population or ecological 
community. 

A comprehensive ecology assessment 
has been prepared for the proposal and 
is presented in Appendix 4. Impact 
assessments prepared for the proposal 
in accordance with this act concluded 
that approval is not required under this 
legislation.  

Water 
Management 
Act 2003 

Approval is required for to interfere with 
any groundwater sources contained in 
the Tomago, Tomaree and Stockton 
aquifers in accordance with the Water 
Sharing Plan for the Tomago-Tomaree-
Stockton Groundwater Sources 2003, 
which was made in accordance with this 
legislation (refer to Section 3.7). 

No approvals under the Water 
Management Act 2003 are sought at 
this time. A water access licence may 
be sought in the future but will be the 
subject of a separate application.  

 
 
3.3.3.1 Hunter Water (Special Areas) Regulation 1997 

The Hunter Water (Special Areas) Regulation 1997 is a regulation under the Hunter Water 
Act 1991 that applies to the Chichester, Grahamstown, Nelsons Bay, North Stockton and 
Tomago Catchment Areas.  The proposal lies within the North Stockton Catchment (or 
Special Area).  Under Clause 13 of the regulation a person can only engage in an extractive 
industry with an approval given by the Director-General of the Department of Infrastructure, 
Planning and Natural Resources (now Department of Water and Energy).   
 
3.3.4 State Environmental Planning Policies 

3.3.4.1 State Environmental Planning Policy No. 44 - Koala Habitat Protection 

State Environmental Planning Policy No. 44 – Koala Habitat Protection (SEPP 44) requires a 
plan of management to be approved by the DECC for any impacts to ‘potential’ or ‘core’ 
koala habitat.  
 
Port Stephens Council has prepared a Comprehensive Koala Plan of Management (CKPoM) 
(2001) for the Port Stephens local government area, which identifies Lot 220 as providing 
supplementary koala habitat.  An ecological study of Lots 218 and 220 has been undertaken 
and determined that the proposal is unlikely to affect potential or core koala habitats (refer to 
Section 4.2).   
 
3.3.4.2 State Environmental Planning Policy No. 71 – Coastal Protection 

State Environmental Planning Policy No. 71 – Coastal Protection (SEPP 71) is designed to 
protect sensitive coastal values and provide a co-ordinated assessment and management 
process for the coastal zone.  It identifies state significant development in the coastal zone 
and requires that certain types of development are referred to the Director-General of DoP 
for review and comment.  
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Parts of the proposal are located within the coastal zone as defined by SEPP 71.  Clause 8 
of the SEPP provides matters to be taken into account by a consent authority when 
determining an application to carry out a development in the coastal zone. Table 3.2 outlines 
these matters and their application to the proposal.  
 

Table 3.2 – SEPP 71 Matters for Consideration 
 

State Environmental Planning Policy No. 71 Clause 8 
Subclause Consistency with the proposal 
(b) existing public access to and along the coastal 

foreshore for pedestrians or persons with a 
disability should be retained and, where possible, 
public access to and along the coastal foreshore 
for pedestrians or persons with a disability should 
be improved, 

The proposal will be located further than 
100 metres from the foreshore and will not 
restrict access to the foreshore.  

(c) opportunities to provide new public access to and 
along the coastal foreshore for pedestrians or 
persons with a disability, 

The proposal will be located further than 
100 metres from the foreshore and will not 
restrict access to the foreshore.  

(d) the suitability of development given its type, 
location and design and its relationship with the 
surrounding area, 

The proposal is considered to be compatible 
with existing land uses (refer to Section 6.2).  

(e) any detrimental impact that development may 
have on the amenity of the coastal foreshore, 
including any significant overshadowing of the 
coastal foreshore and any significant loss of views 
from a public place to the coastal foreshore, 

The proposal is located on private land and 
will not be visible from the foreshore.  

(f) the scenic qualities of the New South Wales 
coast, and means to protect and improve these 
qualities, 

The proposal will not be visible from the 
foreshore and is unlikely to have significant 
visual impacts on other surrounding areas 
(refer to Section 4.11).  

(g) measures to conserve animals (within the 
meaning of the Threatened Species Conservation 
Act 1995) and plants (within the meaning of that 
Act), and their habitats, 

Potential flora and fauna impacts have been 
assessed (refer to Section 4.2) and 
determined that the proposal is unlikely to 
significantly affect any threatened or 
endangered species, populations or 
communities, or their habitat.  

(h) measures to conserve fish (within the meaning of 
Part 7A of the Fisheries Management Act 1994) 
and marine vegetation (within the meaning of that 
Part), and their habitats 

The proposal will not disturb any fisheries or 
marine vegetation.  

(i) existing wildlife corridors and the impact of 
development on these corridors, 

Potential flora and fauna impacts have been 
assessed (refer to Section 4.2) and 
determined that the proposal is unlikely to 
significantly affect any threatened or 
endangered species, populations or 
communities, or their habitat. 

(j) the likely impact of coastal processes and coastal 
hazards on development and any likely impacts of 
development on coastal processes and coastal 
hazards, 

The proposal will not adversely affect any 
coastal processes and it is unlikely that such 
processes will impact on development of the 
site.  

(k) measures to reduce the potential for conflict 
between land-based and water-based coastal 
activities, 

The proposal will not impact on any water 
borne activities.   

(l) measures to protect the cultural places, values, 
customs, beliefs and traditional knowledge of 
Aboriginals, 

Potential cultural heritage impacts have been 
assessed for the proposal and are discussed 
further in Section 4.3.  
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Table 3.2 – SEPP 71 Matters for Consideration (cont) 
 

State Environmental Planning Policy No. 71 Clause 8 
Subclause Consistency with the proposal 
(m) likely impacts of development on the water quality 

of coastal waterbodies, 
Potential water quality impacts have been 
assessed (refer to Section 4.9) and 
determined that the proposal is unlikely 
impact on the water quality of coastal 
waterbodies.  

(n) the conservation and preservation of items of 
heritage, archaeological or historic significance, 

Potential heritage impacts have been 
assessed for the proposal and are discussed 
further in Sections 4.3 and 4.4.  

(p) only in cases in which a development application 
in relation to proposed development is 
determined: 
(i) the cumulative impacts of the proposed 
development on the environment, and 
(ii) measures to ensure that water and energy 
usage by the proposed development is efficient. 

Potential cumulative impacts associated with 
the proposal have been considered (refer to 
Section 4.13.6) and it is considered that the 
proposal is unlikely to contribute to any 
cumulative impacts.  
Water usage for the proposal will be managed 
by a Water Management Plan (refer to 
Section 5.8.3).  Measures to ensure energy 
use is minimised are included in the Draft 
Statement of Commitments (refer to 
Section 5.12).  

 
 
3.3.4.3 State Environmental Planning Policy (Major Projects) 2005 

Developments that extract more than 200,000 tonnes of material or extract from a total 
resource of more than five million tonnes are listed in Schedule 1 of State Environmental 
Planning Policy (Major Projects) 2005 and therefore require approval under Part 3A of the 
EP&A Act (refer to Section 3.3.1).  
 
3.3.4.4 State Environmental Planning Policy (Infrastructure) 2007 

The proposal meets the definition of a traffic generating development under Clause 104 of 
State Environmental Planning Policy (SEPP) (Infrastructure) 2007 as it meets the criteria 
listed in Schedule 3 of that SEPP of ‘commercial premises and industry more than 15000 m2 
in area’.  
 
In accordance with the requirements of Clause 104 (3) of the SEPP: 
 

Before determining a development application for development to which this clause 
applies, the consent authority must: 

 
(a) give written notice of the application to the RTA within 7 days after the application is 

made, and  
(b) take into consideration:  

(i) any submission that the RTA provides in response to that notice within 21 days 
after the notice was given (unless, before the 21 days have passed, the RTA 
advises that it will not be making a submission), and  

(ii) the accessibility of the site concerned, including:  
(A) the efficiency of movement of people and freight to and from the site and 

the extent of multi-purpose trips, and  
(B) the potential to minimise the need for travel by car and to maximise 

movement of freight in containers or bulk freight by rail, and  
(iii) any potential traffic safety, road congestion or parking implications of the 

development.  
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Written notice of the project and the PEA have been provided to the RTA by DoP (refer to 
Section 1.3.1). The RTA was provided with the opportunity to provide input into the DGRs 
for the project (refer to Appendix 1).  
 
3.3.4.5 State Environmental Planning Policy (Mining, Petroleum Production and 

Extractive Industries) 2007 

State Environmental Planning Policy (Mining, Petroleum Production and Extractive 
Industries) 2007 (the Mining, Petroleum Production and Extractive Industries SEPP) aims to: 
 
a) provide for the proper management and development of mineral, petroleum and 

extractive material resources for the purpose of promoting the social and economic 
welfare of the State;  

b) facilitate the orderly and economic use and development of land containing mineral, 
petroleum and extractive material resources; and 

c) establish appropriate planning controls to encourage ecological sustainable 
development (ESD) through the EA, and sustainable management, of development of 
mineral, petroleum and extractive material resources. 

The Mining, Petroleum Production and Extractive Industries SEPP outlines where various 
activities are permissible both with and without development consent and defines 
developments that are prohibited, exempt or complying developments.  These provisions do 
not affect the requirement for approval under Part 3A of the EP&A Act for the current project. 
 
Clause 7 of Part 2 of the Mining, Petroleum Production and Extractive Industries SEPP 
states that development for ‘extractive industry on land on which development for the 
purposes of agriculture or industry may be carried out (with or without development consent)’ 
is permissible only with development consent.  The proposal is therefore permissible under 
the Mining, Petroleum Production and Extractive Industries SEPP, as agriculture is a 
permissible development for Lots 218 and 220 under the Port Stephens Local Environment 
Plan 2000 (refer to Section 3.4.2).  
 
 
3.4 Local and Regional Planning Instruments 

3.4.1 Hunter Regional Environmental Plan 1989 

The Hunter Regional Environmental Plan 1989 (HREP) applies to all land within the Port 
Stephens local government area.  The policy aims to balance development in the Hunter 
region by co-ordinating development assessment activities and by creating a framework for 
the development of local planning instruments.  
 
The HREP identifies Lots 218 and 220 as containing ‘heavy mineral sand’ resources and 
requires a consent authority for any development at the sites to consult with the Department 
of Mineral Resources (now Department of Primary Industries) and provide for development 
which is compatible with mining or extraction activities.  It also requires that a consent 
authority consult with the HWC for development that may affect water in an aquifer recharge 
area.  Both these agencies have been consulted regarding the proposal (refer to 
Section 1.3). 
 
It is considered that the proposal is consistent with the aims and objectives of the HREP.  
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3.4.2 Port Stephens Local Environment Plan 2000 

The proposal is subject to the provisions of the Port Stephens Local Environmental Plan 
2000.  This plan sets the broad planning framework for development in Port Stephens.  The 
proposed operations are located within Zone 7(c) Environmental Protection – Water 
Catchment.  The objectives of this zone are to ensure the protection of water catchment 
areas and regulate development so that impacts to the quality and quantity of groundwater or 
surface water are avoided. 
 
The proposal is permissible in this zoning in accordance with the Mining, Petroleum 
Production and Extractive Industries SEPP (refer to Section 3.3.4.5).  
 
The proposed access road into Lot 220 is located on land zoned 1(a) Rural Agriculture. The 
objective this zone is to maintain the rural character of the area and to promote the efficient 
and sustainable utilisation of rural land and resources and regulate development for 
purposes other than agriculture, so that the development is compatible with rural land uses, 
the environment and the amenity of the locality.  
 
The construction of this road is considered to be consistent with the objectives of the 1(a) 
Rural Agriculture zone.  
 
3.4.3 Port Stephens Development Control Plan 2007 

The Port Stephens Development Control Plan 2007 (the DCP) provides guidelines for 
development within the Port Stephens LGA.  Under Section 75R of the EP&A Act, the DCP 
does not apply to projects being assessed under Part 3A of that act. However, Port Stephens 
Council has requested that consideration is given to the DCP in the EA. Table 3.3 outlines 
relevant elements of the DCP and their relevance to the proposal.  
 

Table 3.3 – Port Stephens Development Control Plan 2007 
 

Section  Relevant Requirement Relevance to proposal 
A1.9 The kinds of development listed below will be 

advertised and notified to adjacent landowners in 
accordance with this plan, in addition to any 
development which is required to be advertised 
and/or notified by the EP&A Act and Regulations.  
• Development involving a heritage item.  

Local residents have been notified of the 
proposal (refer to Section 1.3.2).  

B2.3 Development must comply with the provisions of 
Council’s Urban Stormwater and Rural Water 
Quality Management Plan. 

The proposal is considered to be 
consistent with Port Stephens Council’s 
Urban Stormwater and Rural Water 
Quality Management Plan and the 
provisions of the plan have been 
considered in any water control 
measures that will be implemented for 
the proposal (refer to Section 5.9).  

B2.4 Development Applicants should refer to Port 
Stephens Local Environmental Plan 2000 section 
51 A – Development of Land Identified on Acid 
Sulphate Soils for relevant development 
standards.  

Section 51 A of the Port Stephens Local 
Environmental Plan 2000 requires 
Council to review the preliminary 
assessment for a development and 
advise if an Acid Sulphate Soils 
Management Plan is required. Acid 
sulphate soils have been considered as 
part of the proposal and will not be 
disturbed as discussed in Section 2.1.5. 
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Table 3.3 – Port Stephens Development Control Plan 2007 (cont) 
 

Section  Relevant Requirement Relevance to proposal 
B2.C14 Clearing must not be carried out as an activity in 

itself for an unspecified end-use. Clearing must 
only be considered where it is necessary to 
enable a land use permitted on the land.  

Clearing will be necessary to enable the 
proposal to proceed and will be subject 
to approval from by the Department of 
Planning under Part 3A of the EP&A 
Act.  

B2.C15 Development must provide filter and protection 
strip to natural drainage lines, watercourses, 
streams, foreshores of constructed drainage 
corridors, riparian habitat strips and exclusion 
zones for preserving vulnerable and/or significant 
remnant vegetation and species.  

Measures to prevent erosion and 
sediment transport are outlined in 
Section 4.9. Potential impacts to 
biodiversity are discussed in 
Section 4.2.  

B2.C16 Development near watercourses must provide 
riparian buffer up to 40 metres.  

There are no watercourses within or 
near the study area.  

B2.C18 Development must contain nutrient and sediment 
flows and minimise weed dispersal in non-urban 
zones or on sites adjoining remnant bushland or 
semi-natural opens spaces using permanent 
mitigation measures (such as bund walls, catch 
drains, swales and settling ponds). 

Measures to prevent erosion and 
sediment transport are outlined in 
Section 5.9. 

B2.C19 The proposed means of clearing must be 
appropriate to soil type, species of understorey or 
tree to be retained. Details must be provided with 
the development application.  

Clearing methods are detailed in 
Section 4.2.  

B2.20 Erosion and sediment controls during and after 
construction should have minimal impact on 
watercourses and remnant bushland.  

The proposed erosion and sediment 
controls will not cause additional 
environmental impacts (refer to 
Section 4.9).  

B2.C21 Development should reuse cleared material where 
possible.  

Cleared material will be re-used for 
rehabilitation of the site (refer to 
Section 4.2).  

B2.C23 Development must provide buffer zones as 
screening to roads for the protection of identified 
core habitats, koala habitat buffer area and 
Endangered Ecological Communities.  

The study area does not contain core 
koala habitat, koala habitat buffer areas 
or any Endangered Ecological 
Communities (refer to Section 4.2).  

B2.C25 Development must provide temporary 
tree/vegetation protection measures prior to any 
clearing works.  

Clearing methods have been developed 
to minimise disturbance to fauna 
species (refer to Section 4.2).  

B2.C26 All millable timber must be retrieved. Waste 
vegetation must be recycled as chip, tub grindings 
or mulch. The use of woodchip, topsoil and tub 
grindings for on site mulching or seedbank 
regeneration is preferred.  

All cleared timber will be retained for use 
in rehabilitation (refer to Section 4.2).  

B2.C27 Development must provide full time supervision of 
clearing works to protect environmental values.  

A Mackas Sand representative and 
representatives of a proposed Aboriginal 
Management Group will be present 
during clearing activities (refer to 
Section 4.3).  

B2.C28 Development must include rehabilitation or 
revegetation works for any areas adversely 
affected by clearing or construction works.  

The study area will be rehabilitated 
where required following conclusion of 
the proposal (refer to Section 2.3.8 and 
2.4.8).  
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Table 3.3 – Port Stephens Development Control Plan 2007 (cont) 
 

Section  Relevant Requirement Relevance to proposal 
B2.C29 Development must include effective measures to 

mitigate any potential adverse impacts from soil 
erosion, siltation of watercourses and alteration to 
drainage patterns, the spread of weeds, rubbish 
dumping and incursion by domestic or feral 
animals.  

Measures to mitigate potential erosion 
and sediment impacts are detailed in 
Section 4.9. Measures to mitigate 
potential biodiversity issues are detailed 
in Section 4.2.  

B2.C30 A separate approval for vegetation clearance may 
be required from the Catchment Management 
Authority (CMA) in accordance with the Native 
Vegetation Act 2003. The applicant should consult 
with the CMA prior to lodging an application with 
Council.  

Approval is not required under the 
Native Vegetation Act 2003 for projects 
being assessed under Part 3A of the 
EP&A Act.  

B2.C34 An application for development on sites that 
contain Preferred or Supplementary Habitat, 
Habitat Buffers and Habitat Linking Areas as 
identified in Port Stephens Comprehensive Koala 
Plan of Management must include:  
• An assessment of koala habitat, by a suitably 

qualified person, in accordance with the 
Guidelines for Koala Habitat Assessment 
(Appendix 6 of the CKPoM);  

• Clear details concerning which vegetation is to 
be cleared or disturbed and which is to be 
retained;  

• Details of proposed building envelopes and 
fire fuel reduction zones and how they will be 
enforced;  

• Proposed measures to restore koala habitat 
that will result in a net gain of habitat;  

• Proposed measures to allow safe movement 
of koalas and measures to mitigate the impact 
from dogs that occupy the adjacent habitat;  

• Details of any proposed program to monitor 
koalas and their habitat during and following 
construction; and 

• Proposed measures to mitigate the impact of 
motor vehicles on koalas.  

An assessment of Koala habitat was 
made during the ecological assessment 
of the study area (refer to Section 4.2). 
Section 4.2 provides details of 
vegetation clearing and measures to 
mitigate impacts to fauna such as 
koalas. Sections 2.3.8 and 2.4.8 details 
activities that will be undertaken to 
rehabilitate the site.  

B2.C44 During the construction phase development must 
provide:  
• Controls to prevent the spread of weeds on 

machinery including a disposal and wash 
down area;  

• An area for storage of contaminated spoil that 
is separate from clean material;  

• Certification that any soil, mulch and plants 
brought onto the site is free of weeds and 
weed seeds; and 

• Site inductions for all personnel and visitors 
that includes weed management practices as 
required by Council.  

The study area is not substantially 
affected by weeds. No soil, mulch or 
plants will be brought into the study area 
for the proposal. Any removed soil 
material will be stored on site and 
spread back over cleared areas during 
rehabilitation activities.  
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Table 3.3 – Port Stephens Development Control Plan 2007 (cont) 
 

Section  Relevant Requirement Relevance to proposal 
B2.C45 Tree removal must be in accordance with the 

provisions of the Port Stephens Tree Preservation 
Policy (1998) 

As the proposal is being considered 
under Part 3A of the EP&A Act, the 
policy does not apply.  

B2.C46 Tree and vegetation removal must comply with 
the provisions of the Native Vegetation Act (2003) 

As the proposal is being considered 
under Part 3A of the EP&A Act, the act 
does not apply.  

B2.C51 Control run-off from site must comply with Hunter 
Water Corporation’s Special Areas Regulation 
1989 

The proposal is considered to be 
consistent with the Hunter Water 
Corporation (Special Areas) Regulation 
1989 (refer to Section 3.3.3.1).  

B2.C71 Figure B2.3 Building Site Acceptability Based on 
ANEF (Australian Noise Exposure Forecast) 
Zones shows the acceptability of different types of 
development and their acceptability based on 
Australian Standard 2021-2000. It specifies the 
detail required to be submitted with development 
applications for each type of development. When 
a development application is received for a type of 
development that is not listed Council will exercise 
its discretion as to whether an acoustic report is 
required.  
Where Figure B2.3 specifies that a development 
application is ‘Conditionally Acceptable’ an 
acoustic report must be submitted that is signed 
and endorsed by an acoustic engineer. The report 
must demonstrate that Australian Standard 2021-
2000 has been considered in the design of the 
building and any proposed attenuation measures 
must be incorporated into the design and 
conditions of the consent.  

Small sections of Lot 218 are located in 
zones marked 20-25 ANEF and 25-30 
ANEF on Figure B2.3 of the DCP.  
The proposal does not involve any 
development for residential or 
accommodation purposes. The proposal 
is not consistent with any of the 
development types listed in Section B2 
of the DCP, which relate to these types 
of development. It is considered unlikely 
that the proposal will be adversely 
affected by aircraft noise.  
Requirements for the EA were provided 
by the Director-General of the 
Department of Planning (refer to 
Appendix 1). Port Stephens Council 
was consulted regarding requirements 
for the EA (refer to Section 1.3.1).  
Assessment of aircraft noise impacts 
was not included in the Director-
General’s Requirements for the EA 
(refer to Appendix 1).  

B2.C73 Erosion and sediment control measures for 
development works must be prepared in 
accordance with the Erosion and Sediment 
Control Regional Policy and Code of Practice for 
Managing Urban Stormwater – Soils and 
Construction (Landcom 2004). 

Any erosion and sediment controls will 
be prepared in accordance with the 
Erosion and Sediment Control Regional 
Policy (Port Stephens Council 2002) and 
Code of Practice for Managing Urban 
Stormwater – Soils and Construction 
(Landcom 2004) (refer to Section 5.9). 

B3.C2 New development proposals, including the 
change of use or intensification of existing 
businesses, must provide the required number of 
parking spaces in accordance with Schedule of 
Car Parking Requirements. In the case of a 
combination of uses on a single site, the car 
parking requirements must be added together.  

The proposal is not consistent with any 
of the development types listed in the 
Schedule of Car Parking Requirements 
provided in the DCP.  
The proposal will require the creation of 
approximately three car parking spaces 
at each site. These will be adjacent to 
the proposed office facilities (refer to 
Sections 2.3.5 and 2.4.5).     
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Table 3.3 – Port Stephens Development Control Plan 2007 (cont) 
 

Section  Relevant Requirement Relevance to proposal 
B3.C4 Where the proposed development is not listed 

within the Schedule of Car Parking Requirements, 
Council must determine the required number of 
car parking spaces, by either:  
• The applicant submitting a traffic report 

prepared by either a suitably qualified 
consultant to determine the required number 
of car parking spaces; or 

• Council staff establishing a rationale to 
calculate the required number of car parking 
spaces.  

An assessment of traffic impacts was 
undertaken for the proposal (refer to 
Section 4.5).  
External car parking has not been 
considered in the EA as the proposal will 
not affect existing car parking areas or 
require the construction of additional car 
parking spaces.    

 
 
3.4.4 Port Stephens Section 94A Development Contributions Plan 2006 

The Port Stephens Section 94A Development Contribution Plan 2006 allows Council to 
impose a levy of up to one percent of the cost of development, if it creates a demand for 
public amenities and services and costs greater than $50,000 to carry out.  
 
The levy is used to assist Council in providing public facilities and services in the Port 
Stephens LGA.  
 
The proposal is unlikely to create a demand for public amenities and services other than 
through the use of the public road network as discussed in Section 3.4.5.  
 
3.4.5 Port Stephens Section 94 Development Contributions Plan 2007 

The Port Stephens Section 94 Development Contributions Plan 2007 operates in conjunction 
with the Port Stephens Section 94A Development Contributions Plan 2006 and provides a 
framework for Council to obtain contributions from developers towards the provision of public 
amenities, services and infrastructure required as a consequence their development.  
 
Section 4.5 of this plan identifies road haulage from extractive and other industries as 
sources of significant truck movements in the Port Stephens LGA. The plan also recognises 
the substantial costs associated with maintaining a road network for road haulage from 
extractive and other industrial sources.  
 
The plan requires that a developer undertake a Transportation and Economic Assessment 
Study as part of an environmental impact assessment for any development that creates 
significant truck movements on an ongoing basis. This study is used by Council to determine 
a monetary contribution that Council will spend on road upgrading and repairs.  
 
An assessment of traffic impacts of the proposal and the likely costs of impacts associated 
with the local road network is provided in Section 4.5.  
 
 
3.5 Lower Hunter Regional Strategy 

The Lower Hunter Regional Strategy was released by the DoP in 2006 to guide the future of 
the Lower Hunter Region.  It applies to all land within the Port Stephens Council area.  The 
strategy’s primary purpose is to ensure adequate land is available and appropriately located 
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to accommodate the projected housing and employment needs of the Region’s population 
over the next 25 years.  
 
The strategy also identifies the region’s natural resources and states that ‘Maintaining access 
and sustainable use of these resources is crucial to achieving the Strategy’s objectives’.  
 
Lots 218 and 220 are identified by the strategy as containing ‘Non Coal Extractive 
Resources’ and occurring in a ‘Town Water Supply Catchment’ (refer to Figure 3.1).  It is 
considered that the proposal is consistent with the objectives of the Lower Hunter Regional 
Strategy.  
 
 
3.6 Tomago-Tomaree-Stockton Groundwater Management Plan 

1996 

The Tomago-Tomaree-Stockton Groundwater Management Plan (Department of Land and 
Water Conservation 1996) provides information about the quality, quantity and vulnerability 
of groundwater resources in the aquifers of Stockton Bight.   
 
The plan considers the entire Stockton Bight groundwater resource to be ‘highly vulnerable’, 
and recommends that sand extraction should not encroach closer than two metres above the 
water table.  Although extraction closer to the water table may be possible if the activity is 
licensed under the Part V of the Water Act 1912.  
 
The proposal will not extract sand to closer than one metre above the highest predicted 
water table level in accordance with DWE policy (Fergus Hancock pers. comm.) or 
two metres above the known groundwater table in accordance with this plan.  
 
A number of operational measures will also be implemented to minimise the risk of pollutants 
reaching groundwater.  Water management associated with the proposal is discussed in 
Section 4.9. 
 
 
3.7 Water Sharing Plan for the Tomago-Tomaree-Stockton 

Groundwater Sources 2003 

The Water Sharing Plan for the Tomago-Tomaree-Stockton Groundwater Sources 2003 (The 
Water Sharing Plan) was created under the Water Management Act 2003 to establish rules 
for using water stored in the Tomago, Tomaree and Stockton groundwater sources. The 
study area is located in the area covered by the Stockton Groundwater Source (refer to 
Section 4.9).  The plan identifies requirements for water use in this area and aims to balance 
environmental needs against the needs of water users, while maintaining basic landholder 
rights.  
 
Access to groundwater resources covered by the Water Sharing Plan is regulated through 
the granting of water access licences, which are managed by DWE. Water access licences 
specify the location and annual amount of water that a user can extract, although do not 
permit that water to be used for any specific purposes. The use of water accessed through a 
water access licence is regulated through the granting of water use approvals, which are 
granted for specific purposes.  
 
Clause 16 of the Water Sharing Plan identifies that the sustainable annual recharge of 
Stockton aquifer is 20,000 ML/year.  The Water Sharing Plan also protects 30 percent of the 
average annual recharge to the Stockton Groundwater Source or 6000 ML/year per year as 
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‘planned environmental water’.  Planned environmental water cannot be used for human 
purposes.  
  
Section 24 of the Water Sharing Plan estimates that 3100 ML of water per year is able to be 
extracted from the Stockton Groundwater Source for licensed purposes, with 2000 ML per 
year available for basic landholder rights.  Basic landholder rights entitle landholders to utilise 
water on their land for uses relating to domestic (household) activities, stock watering, native 
title and harvestable rights.  Clause 26 of the Water Sharing Plan identifies that the long term 
average extraction limit for Stockton aquifer as 14,000 ML/year. 
 
In regard to water quality management, clause 37 of the Water Sharing Plan states: 
 

(1) The beneficial use of these groundwater sources is raw water for drinking and 
ecosystem protection.  

 
Note. There are localised areas within these groundwater sources where the 

beneficial use is of a lower class because of the impacts of surface activities. 
It is not recommended that water direct from these groundwater sources be 
consumed by humans without prior treatment. Land use activities may have 
resulted in pollution of the groundwater in some areas. 

 
(2) Water quality decline will be deemed unacceptable if extraction causes, or is likely to 

cause, water quality to decline to a lower beneficial use class, as prescribed within 
the framework described in the NH&MRC/ARMCANZ Australian Drinking Water 
Guidelines (1996), and the ANZECC/ARMCANZ Guidelines for Fresh and Marine 
Water Quality (2000). 
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4.0 Environmental Assessment 

4.1 Environmental Risk Analysis 

To assist in identifying the key environmental and community issues that required detailed 
assessment as part of this EA, a preliminary environmental risk analysis was undertaken as 
part of the Preliminary EA (Umwelt 2008).  Each risk was assessed using a five level 
qualitative ranking of consequence and likelihood.  The preliminary environmental risk 
analysis identified the following issues as requiring detailed investigation in the EA: 
 
• ecology; 
 
• Aboriginal heritage; 
 
• historical heritage; 
 
• traffic and transport; 
 
• noise; 
 
• air quality; 
 
• water management; 
 
• recreational activities and public safety; 
 
• visual impacts;  
 
• rehabilitation; and 
 
• greenhouse gases.  
 
Preliminary EAs for the proposal were provided to DoP with Project Applications on 17 June 
and 20 October 2008 for consideration in issuing the DGRs for the proposal (provided in 
Appendix 1).  The Preliminary EA and Project Application lodged in October 2008 changed 
the project description to include the provision of a wash plant at Lot 220 and increase 
maximum production at each site to one million tonnes per year.  
 
DoP provided the June Preliminary EA to other relevant government agencies in August 
2008 for consultation regarding the DGRs.  The DGRs identified the key environmental 
assessment issues for the project as: 
 
• biodiversity; 
 
• soil and water;  
 
• noise;  
 
• air quality;  
 
• heritage;  
 
• traffic and transport;  
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• visual;  
 
• rehabilitation; and 
 
• social and economic.  
 
Detailed assessment of these key issues has been undertaken and documented in this EA, 
including the consideration of management and mitigation methods, as outlined in the 
following sections.  A checklist of EA requirements is provided in Section 7.  
 
 
4.2 Ecology 

A detailed ecological assessment of the study area was prepared by Umwelt and is 
presented in Appendix 4.  
 
The purpose of the assessment was to determine the existing natural environment and likely 
impacts of the proposal on the biodiversity of the area, in particular threatened species, 
populations and communities listed under the Threatened Species Conservation Act 1995 
(TSC Act) and the Environment Protection and Biodiversity Conservation Act 1999 (EPBC 
Act).  
 
4.2.1 Flora 

In total, 41 plant species were recorded within the study area, comprising 22 plant families. 
One vegetation community occurs within Lot 220, being Coastal Sand Apple – Blackbutt 
Forest.  No vegetation occurs in the Lot 218 operational area. Two regionally significant flora 
species were identified within Lot 220, these being coastal rosemary (Westringia fruticosa) 
and blady grass (Imperata cylindrica var. major). No threatened flora species, endangered 
flora populations or threatened ecological communities were observed in the study area 
during surveys undertaken for the ecological assessment. No introduced flora species were 
recorded in the study area during the surveys.  
 
Lot 220 is considered to provide habitat for the rough doubletail (Diuris praecox), although 
this species was not observed in the study area during surveys. A list of all flora species 
recorded in the study area is in Appendix 4. 
 
4.2.1.1 Coastal Sand Apple – Blackbutt Forest 

Coastal Sand Apple – Blackbutt Forest occurs extensively across an approximate 
3629 hectare area of Stockton Bight as shown on Figure 4.1. This community is 
characterised by a dense canopy stratum (>50 percent canopy cover) of less than 25 metres 
in height, dominated by blackbutt (Eucalyptus pilularis) and smooth-barked apple 
(Angophora costata).  A sub-canopy layer is open (<30 percent canopy cover) to 10 metres 
height dominated by old man banksia (Banksia serrata) and broom-heath (Monotoca 
elliptica).  The shrub layer is mostly dense (>50 percent canopy cover) with some open areas 
scattered on the upper slopes.  The shrub layer is dominated by Sydney golden wattle 
(Acacia longifolia), coastal bearded-heath (Leucopogon paviflorus), bossiaea (Bossiaea 
rhombifolia) and dillwynia (Dillwynia retorta).  The ground cover is generally dense 
(>50 percent canopy cover), consisting of common bracken (Pteridium esculentum), 
kangaroo grass (Themeda australis), blady grass (Imperata cylindrica var. major), raspwort 
(Gonocarpus teucrioides) and flax lily (Dianella caerulea var. producta). This community 
generally consists of a good succession of species in all strata.   
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4.2.2 Fauna 

4.2.2.1 Fauna Habitat 

The coastal forest areas of the study area provide foraging, roosting and nesting habitats for 
a variety of fauna species. The canopy species in the forest habitat provide an abundant 
range of tree hollows for hollow-dependent and opportunistic fauna, including small and 
medium sized arboreal mammals, birds and reptiles.  Large tree hollows, suitable as nesting 
and roosting sites for large bird species, including owls and cockatoos, were sparsely 
recorded due to the lower abundance of large mature overstorey species.  The canopy 
species provide foraging resources for nectarivorous bird and mammal species during the 
summer months.   
 
The forest habitat provides an understorey layer ranging from open, along the ridge lines, to 
dense, on the mid and lower slopes.  The understorey layer provides a range of flowering 
species that provide feeding and nesting resources for a variety of small to medium 
mammals and birds.   
 
The ground cover layer is dense, providing refuge for small mammals, birds and reptiles.  
The study area displays evidence of a frequent fire regime from burnt wood on the ground 
and trunks of mature trees.  Several fallen logs of various sizes were identified which may 
provide nesting and refuge for medium to small mammals and reptiles.  No rocky outcrops, 
aquatic or semi-aquatic habitats were identified within the study area. 
 
The Lower Hunter and Central Coast Regional Biodiversity Conservation Strategy (House 
2003) identified the Coastal Sand Apple – Blackbutt Forest occurring along the Stockton 
Bight dune system as regionally significant habitat and as a regionally significant habitat 
linkage.   
 
4.2.2.2 Koala Habitat 

An assessment of vegetation communities that occur within the study area was undertaken 
in accordance with SEPP 44 (refer to Section 3.3.4.1) and it was determined that Lot 220 
has the potential to be used as a corridor between preferred koala habitats. No koalas were 
observed at this site.  
 
4.2.2.3 Animal Species 

A total of 50 fauna species were recorded in the survey area during field surveys. These 
comprise of 29 species of bird, 16 mammal and 4 reptile species. One introduced mammal 
species was observed in the study area.  
 
4.2.2.4 Threatened and Endangered Animal Species 

Four threatened fauna species were identified in the study area and an additional four 
species were recorded in proximate habitat in previous surveys (Umwelt 2004a). Fourteen 
threatened or endangered fauna species are considered to have potential habitat in the study 
area (refer to Appendix 4). No endangered fauna populations were identified in the study 
area and are none are known to occur in adjacent areas.  Threatened fauna species known 
or expected to occur in the study area include: 
 
• squirrel glider (Petaurus norfolcensis): recorded at three locations within Lot 220 during 

surveys in 2003 and 2008.  The habitat throughout Lot 220 provides high quality nesting 
and food resources for this species; 
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• grey-headed flying-fox (Pteropus poliocephalus):  identified widely across Lot 220 during 
the 2003 survey.  Mature flowering canopy species provide feeding resources for this 
species.  No roost sites were identified in the study area;  

• greater broad-nosed bat (Scoteanax rueppellii):  recorded in 2003.  Lot 220 is expected to 
provide foraging and roosting habitat for this species; 

• eastern bentwing-bat (Miniopterus schreibersii oceanensis):  recorded in 2003.  Lot 220 is 
expected to provide foraging habitat for this species; 

• powerful owl (Ninox strenua):  recorded to the south-west of the study area (Umwelt 
2004a).  Lot 220 is expected to form part of an extensive foraging habitat for this species; 

• koala (Phascolarctos cinereus):  recorded to the south-west of the study area (Umwelt 
2004a).  Lot 220 has potential to be used as a corridor between preferred habitats 
however it is unlikely that Lot 220 would support a resident population of the species due 
to the lack of preferred koala feed trees;  

• eastern pygmy-possum (Cercartetus nanus): recorded to the south-west of the study area 
(Umwelt 2004a).  This species has not been recorded as part of the ecological surveys  
undertaken for this EA however it is considered highly likely that this species occurs 
throughout Lot 220; and 

• masked owl (Tyto novaehollandiae):  a pair of masked owls were recorded to the north of 
the study area in 2002.  Surveys in 2003 and 2008 failed to identify the species and roost 
trees were not identified.  The species may utilise the study area as part of an extensive 
foraging range, however the species does prefer to hunt in open vegetated areas. 

4.2.2.5 Migratory Species 

Two migratory species listed under the EPBC Act were recorded within the study area during 
surveys:  

• sea eagle (Haliaeetus leucogaster); and 
 
• whistling kite (Haliastur sphenurus). 
 
4.2.3 Potential Impacts 

4.2.3.1 Flora 

Development of Lot 218 will not remove any vegetation or create any ecological impacts 
beyond the boundary of the operational area.  
 
Development of Lot 220 will occur progressively in accordance with the extraction plan 
described in Section 2.4.3. Initially, vegetation will be cleared and topsoil stripped by a 
bulldozer. Cleared vegetation and topsoil will be stored on-site for use in rehabilitation. 
Vegetation will be cleared in accordance with the management measures described in 
Section 4.2.4.  
 
Approximately 48 hectares of vegetation will be removed progressively from Lot 220 over an 
approximately 10 to 20 year timeframe with ongoing revegetation and rehabilitation of the 
site being undertaken to ensure that fauna habitat is returned to the site.  
 
Clearing of vegetation at Lot 220 is not expected to result in a significant loss of floristic 
diversity in the local area or the wider region. The vegetation occurring at the site is part of 
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an extensive band of Coastal Sand Apple – Blackbutt Forest that occurs between Stockton 
and Tomaree (refer to Figure 4.1).  The Worimi Conservation Lands, located adjacent to the 
study area, conserves approximately 2180 hectares of this vegetation community and 
therefore the proposed clearing at Lot 220 will remove less than three percent of this 
community from the local area. 
 
4.2.3.2 Fauna 

Assessments of significance, prepared in accordance with the TSC and EPBC Acts, were 
used to determine the potential impact of the proposal on threatened, endangered and 
migratory species, populations and communities recorded, or considered likely to occur in 
the study area.  The assessments of significance, provided in Appendix 4, conclude that the 
proposal will not have a significant impact on any threatened, endangered or migratory 
species, populations or communities or their habitats recorded within the study area, due 
primarily to the availability and quality of contiguous habitat.   
 
The clearing of vegetation within Lot 220 will remove faunal habitat and could directly injure 
fauna species. A procedure has been developed to ensure potential impacts to any resident 
fauna species are minimised during clearance activities (refer to Section 4.2.4). The removal 
of faunal habitat is not expected to result in a significant loss or deterioration of fauna species 
in the local area.  The faunal habitat present in the study area is considered to be widely 
represented and conserved in the local area and wider region. The removal of habitat 
associated with the proposal is not expected impact on connectivity and movement of 
species throughout the Stockton Bight habitat complex. 
 
4.2.4 Proposed Management and Mitigation Measures 

4.2.4.1 Vegetation Clearance 

A detailed pre-clearance survey will be undertaken as described in Appendix 4 and a 
Vegetation Clearance Management Plan will be developed prior to any vegetation clearing 
occurring for the proposal.  This plan will be implemented for any vegetation clearing 
required as part of the proposal. 
 
Vegetation clearance will occur in accordance with the following procedures:   
 
• prior to clearing, hollow-bearing trees and other habitat structures such as stags, logs and 

stumps will be clearly marked by an appropriately qualified and experienced person to 
prevent accidental clearing; 

• where possible, micro-habitats such as tree hollows, logs will be salvaged and retained 
for use in rehabilitation once re-established vegetation is suitably mature;  

• vegetation surrounding any marked habitat structures will be cleared and the marked 
structures left undisturbed for a period of 24 hours; 

• marked hollow-bearing trees will be shaken prior to felling using a bulldozer and then left 
for a short period to allow any fauna using the hollows to be observed; 

• hollow-bearing trees will be slowly pushed over using a bulldozer, with care taken to 
avoid damage to hollows; 

• immediately following tree felling any identified hollows will be examined for fauna by a 
suitably qualified and experienced person; 
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• where practical, felled trees will be left for a 24-hour period prior to removal in order to 
allow species to move in to adjoining vegetation of their own volition; 

• any captured nocturnal species which do not immediately move into adjoining vegetation 
will be captured and kept in a warm, dark and quiet place prior to release on the evening 
of capture, within the same vegetation community from which it was captured at night;   

• suitable hollows and other habitat structures (including logs, stumps and stags) 
appropriate for relocation to areas not intended for future development or for use in 
rehabilitation, will be selected by an appropriately qualified and experienced person;  

• hollows intended for re-erection will be selected by a suitably qualified and experienced 
person, then removed and then capped with marine plywood or other suitable material; 

• logs, stumps, stags and hollows intended for ground habitat will be cut into sections, as 
required and stockpiled for use in rehabilitation; and 

• in the event that injured fauna are identified, species will be immediately taken to the 
nearest veterinarian or certified wildlife carer for treatment.   

Clearing operations will be timed so that potential impacts on breeding species, particularly 
the squirrel glider and threatened micro-bats are avoided.  Where possible, clearing will be 
avoided in winter months when micro-bats and the eastern pygmy-possum are in a state of 
torpor and squirrel gliders begin to breed. 
 
Salvaged tree hollows and logs will be stockpiled and used in site rehabilitation.  Once 
rehabilitation is structurally mature salvaged tree hollows will be replaced in similar densities 
to those in unaffected vegetation on the site.  Salvaged logs and branches will be spread 
following topsoil spreading to enhance ground fauna characteristics. 
 
Nest boxes will be used in lieu of salvaged tree hollows if appropriate, as determined as part 
of the rehabilitation management of the site. 
 
4.2.4.2 Biodiversity Monitoring 

A comprehensive Biodiversity Monitoring Program will be developed in accordance with 
Section 7 of Appendix 4 to cover each phase of the proposal.  
 
Reference sites will be included in the monitoring program to provide an ongoing basis to 
compare rehabilitation results against.  Baseline monitoring of these sites will be undertaken 
prior to the commencement of sand extraction operations.  Ground fauna and bird diversity 
and abundance will be monitored to provide data on the re-establishment of native vegetation 
communities and habitats in the study area. 
 
Following completion of sand extraction operations and rehabilitation in the study area, a 
biodiversity assessment will be undertaken in accordance with relevant survey and 
assessment guidelines to ascertain the effectiveness of rehabilitation in providing vegetation 
community and fauna species and habitat re-establishment.   
 
Biodiversity monitoring will be undertaken annually for the first three years and then every 
three years thereafter for the life of the operation. 
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4.2.4.3 Weed Monitoring 

Weed control will be conducted in order to ensure that the ecological value of the 
rehabilitation is not significantly compromised.  Weed control measures will include: 
 
• regular site inspections to identify areas of weed infestation and type of weed species; 
 
• development and implementation of an eradication plan applicable to the circumstances, 

which may include manual removal, spot spraying, boom spraying, aerial spraying or 
biological control; 

 
• regular contact with neighbouring property owners to attempt to eradicate weed species 

from the surrounding area; 
 
• minimisation of vegetation disturbance by reducing the number of tracks and using the 

same access routes; 
 
• minimisation of clearing and other disturbance of vegetation associated with civil works; 
 
• early establishment and maintenance of vigorous grasses and native trees particularly 

during rehabilitation of overburden dumps; and 
 
• regular maintenance of topsoil stockpiles to eradicate weed infestation. 
 
Bitou bush (Crysanthemoides monolifera subsp. chrysanthemoides) is a highly invasive 
species occurring in coastal habitats along the NSW coast.  This weed has a vigorous growth 
habitat which results in it smothering native groundcovers and inhibiting regeneration.  This 
species will be targeted for eradication in any areas where it is recorded and measures such 
as herbicide sprays will be implemented to prevent it from establishing in new rehabilitation 
areas. 
 
If a substantial increase in the density of any known weed species, or the occurrence of a 
previously unrecorded weed species, is discovered, advice will be sought from a suitably 
qualified and experienced person on the management and control options for that species 
and appropriate measures for mitigating any impacts caused by its management on native 
species. 
 
4.2.4.4 Feral Animal Control  

Feral animal control will be undertaken in consultation with neighbouring landholders.  
Programs to control feral animals will include the determination of appropriate control 
practices, consultation with appropriate authorities, obtaining appropriate approvals, 
implementing control practices and undertaking follow-up monitoring and control as required. 
 
If a substantial increase in the numbers of any known feral fauna species, or the occurrence 
of a previously unrecorded feral fauna species, is discovered, advice will be sought from a 
suitably qualified and experienced person on the management and control options for that 
species and appropriate measures for mitigating any impacts caused by its management on 
native species. 
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4.2.4.5 Biodiversity Offset Strategy 

It is widely accepted practice that for sites which support at least moderate condition native 
vegetation and fauna habitat biodiversity offsetting should be provided to ameliorate the 
impacts of developments. Over the course of the last 5-10 years biodiversity offsets have 
been used in NSW as an effective measure to ameliorate development impacts on 
biodiversity. While there are no consistent, universally applied guidelines available, it is 
generally accepted that in principle biodiversity offsets should be: 
 
• located as close as possible to the areas subject to impact, depending on the availability 

of such areas; 

• appropriately monitored and managed for biodiversity outcomes; 

• appropriately protected, usually involving at least re-zoning and often involving covenants 
and other forms of in-perpetuity protection; and 

• usually at least as large as the area impacted, and often larger (meaning more frequently 
than not a minimum 1:1 offset ratio). 

Although these principles are not universally employed, it is recognised that they form an 
appropriate approach around which individual development offsets are assessed. 
 
Lot 220 comprises an area of significant ecological values.  Lot 220 is located within an 
extensive area of Coastal Sand Apple – Blackbutt Forest which has been identified as 
regionally significant habitat and is known to provide habitat for a range of threatened flora 
and fauna species.  Lot 220 is contiguous with this habitat and is considered to be 
representative in respect to the species and communities known to occur within the Stockton 
Bight dune system.  The habitat on Lot 220 does not have unique characteristics or areas 
that are dissimilar to the surrounding coastal dune system. 
 
The determination of an appropriate biodiversity offset is driven by the ecological values 
present within the study area rather than as an offset ratio.  Ratios are often used however to 
guide biodiversity offsetting requirements and a ratio of 2:1 is generally accepted as an 
appropriate outcome for the offsetting of ecologically significant areas.  If an offsetting ratio of 
2:1 was applied, for example, an area of 96 hectares of Coastal Sand Apple – Blackbutt 
Forest would be required as a biodiversity offset for the proposal. 
 
Worimi LALC owns a significant area of Coastal Sand Apple – Blackbutt Forest along 
Stockton Bight which is managed for its conservation values.  The Worimi Conservation 
Lands cover an area of 4438 hectares, of which approximately 2180 hectares comprises 
Coastal Sand Apple – Blackbutt Forest. The conservation lands are considered to comprise 
similar ecological values to the study area.   
 
The recently gazetted Worimi Conservation Lands, which includes the 524 hectare Worimi 
National Park, would adequately compensate for the 48 hectares of coastal forest that will be 
cleared as a result of the proposal.   
 
 
4.3 Aboriginal Cultural Heritage 

A comprehensive Aboriginal Cultural Heritage Assessment was undertaken for the proposal 
and is presented in Appendix 5.  The assessment included a review of previous studies 
undertaken in the study area, a search of Aboriginal heritage registers and surveys of the 
study area, undertaken with Aboriginal stakeholders who registered an interest in the 
proposal.  Detailed consultation was undertaken with relevant Aboriginal stakeholders in 
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accordance with the DECC (2004) Interim Community Consultation Requirements for 
Applicants.  
 
4.3.1 Aboriginal History of the Study Area 

The study area is situated within Worimi traditional lands.  The Worimi were divided into a 
number of clans or nurra.  The Maaiangal clan area is described as extending along the 
coastline south of Port Stephens to the Hunter River and west to Tilligerry Creek.  Based on 
these descriptions, the study area lies within the Maaiangal lands.  Ethnohistoric sources 
indicate that the Worimi had a system of established social organisation and beliefs and an 
economic system which predominantly utilised the rich coastal resources to support 
comparatively denser populations than those in the inland areas.   
 
One hundred and sixty Aboriginal sites have been identified within an area of 16 by 
15 kilometres surrounding and including the study area. The sites include 113 middens, 
39 isolated artefacts and scatters, three burial sites, two scarred trees, two Aboriginal 
resource and gathering sites and one potential archaeological deposit.  
 
4.3.2 Previous Archaeological Studies  

A number of archaeological investigations have been previously undertaken in the outer 
barrier of Stockton Bight (Dean-Jones 1990, 1992; ERM 2001, 2003; Umwelt 2000), 
including several undertaken within the study area (Umwelt 2004b, 2004c; Worimi LALC 
2003). A review of these studies was undertaken for the proposal (refer to Appendix 5) and 
found:  
 
• the majority of sites within the region consist of middens and stone artefact scatters;  
 
• due to vegetation coverage and the nature of sand deposits, sites have generally been 

detected in disturbed areas;  
 
• the ongoing process of burial, deflation and re-burial of stabilised soil surfaces in the area 

has resulted in a discontinuous and unpredictable distribution of these surfaces beneath 
wind-blown sand deposits;  

 
• archaeological material located in the transgressive dunes, such as those found on 

Lot 218 is generally associated with buried stabilised soil surfaces; and 
 
• within the stabilised dunes, such as those found on Lot 220, it is likely that greater 

concentrations of archaeological material occur on low ridgelines, spurs and low dunes 
associated with wetland resources.  

 
4.3.3 Archaeological Surveys 

Archaeological field surveys were undertaken within the Lot 218 operational area on 14 July 
2008 and within Lot 220 on 18 July 2008.  The survey team included representatives of 
Worimi LALC, Mur-Roo-Ma Inc and Nur-Run-Gee Pty Limited.  
 
The survey conducted on Lot 218 focused on the interface of the mobile sands and the 
vegetated dune in order to determine if any stabilised dune surfaces that may have been 
associated with Aboriginal objects, may be impacted by the proposal. The survey conducted 
on Lot 220 focused on exposed areas such as vehicle and horse tracks, due to the high level 
of vegetative cover on that site.  
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One archaeological site was identified within the Lot 218 operational area and is known as 
Mackas 1.  The site is comprised of an area of stabilised soil surface extending from an 
elevated stabilised dune into the active transgressive dune field. The area of exposed soil 
surface measures approximately 30 by 40 metres and is comprised of dark grey/black sand 
containing frequent charcoal fragments, overlying a mid-orange sand in some areas. The site 
contains five stone artefacts and several fish bone fragments and scattered shell. The site 
has been disturbed by vehicle activity, although it is likely that the site extends outside the 
exposure area and beneath the wind-blown sand where it has been protected from impacts.  
 
Three sites were identified within Lot 220, two of which were identified during a previous 
archaeological assessment (Umwelt 2004b). These sites are known as MFMS1 and MFMS2. 
Both of these sites were located during the survey undertaken for the proposal, although it 
was noted that the fragmented shell material that comprises these sites is considerably 
sparser than when initially recorded. Due to the presence of low density scatter outside the 
previously mapped site boundary for MFMS1, the delineation of this site has been extended 
further south.  
 
A new site known as MFMS3 was identified within the central portion of Lot 220. The site 
consists of a low density scatter of fragment shell, dispersed along a track exposure with one 
area of concentrated shell deposit.  
 
4.3.4 Potential Archaeological Deposits 

The field surveys identified that the following areas within the study area may contain 
Potential Archaeological Deposits (PAD):  
 
• the stabilised soil surface associated with Mackas 1 which is located on a level  surface 

extending from a dune ridge of relatively low elevation, a landform which is considered to 
possibly contain relatively high concentrations of archaeological material; and  

 
• the central portion of Lot 220 which contains low relief dune ridges that are also 

considered to possibly contain relatively high concentrations of archaeological material. 
 
It is likely that former stabilised soil surfaces are located beneath the transgressive sand 
dunes on Lot 218. Due to the complex geomorphic history of the region, it is not possible to 
predict with any certainty where such soil surfaces are located, or if they are likely to contain 
archaeological material. It is possible that the proposal will uncover former stabilised soil 
surfaces that contain archaeological deposits. Measures to determine if uncovered stabilised 
soil surfaces constitute PADs and mitigate potential impacts to archaeological deposits are 
detailed in Section 4.3.7.  
 
4.3.5 Aboriginal Cultural Significance 

Aboriginal cultural significance refers to the significance placed on cultural (and sometimes 
natural) heritage by Aboriginal people. It must be determined by Aboriginal people and refers 
to the value they place on a site, place or landscape.  
 
A draft copy of the Aboriginal Cultural Heritage Assessment prepared for the proposal (refer 
to Appendix 5) was provided to all relevant Aboriginal stakeholders on 15 August 2008 and 
it was requested that comment be provided regarding the Aboriginal cultural significance of 
the sites and areas of PAD within the study area, and on the significance of the proposal 
areas as a whole.  One Aboriginal stakeholder indicated that the study area is significant to 
Aboriginal people as part of the Stockton Bight landscape.  Aboriginal stakeholders have 
previously indicated that Stockton Bight is of very high Aboriginal cultural significance due to 
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its social, spiritual, aesthetic and educational value to the Aboriginal community (ERM 2006).  
The study area is therefore considered to have high Aboriginal cultural significance.   
 
4.3.6 Archaeological Significance 

The Burra Charter defines the archaeological significance of an Aboriginal site, object or 
place according to its potential to address research issues and provide greater insight into 
Aboriginal society and chronological changes in how Aboriginal people utilised the landscape 
and its resources (Australian ICOMOS Incorporated 2000).  
 
In relation to the proposal, archaeological significance relates to any of the identified 
archaeological sites or potential archaeological deposits and to the study area as a whole. 
An assessment of archaeological significance was undertaken as part of the Aboriginal 
Cultural Heritage Assessment and is provided in Appendix 5.  The key findings of the 
assessment are: 
 
• midden sites such as Mackas 1 and MFMS1 are common within the Stockton Bight dune 

fields and are present within the adjacent Worimi Conservation Lands, which will be 
preserved in perpetuity;  

 
• the Mackas 1 site is considered to have moderate archaeological significance due to its 

potential to contain sub-surface archaeological material in relatively high concentrations 
or with complex assemblages or features;  

 
• the MFMS1 site is considered to have low to moderate archaeological significance;  
 
• the MFMS2, MFMS3 and PAD within the central portion of Lot 220 are considered to 

have moderate archaeological significance overall, as they are considered to have 
moderate to high significance in relation to complexity and PAD, and low significance in 
relation to rarity, representativeness and connectedness;  

 
• the overall Lot 218 operational area is considered to have low to moderate archaeological 

significance;  
 
• overall, Lot 220 is considered to have moderate to high archaeological significance; and 
 
• any archaeological or cultural value associated with the study area is also present within 

the adjacent Worimi Conservation Lands, which will be preserved in perpetuity.  
 
4.3.7 Potential Impacts 

The proposed operations within the Lot 218 operational area will extract wind-blown sand 
that has been deposited in the last 50 years. The proposed sand extraction operations at 
Lot 218 may intersect former stabilised soil surfaces that may contain archaeological 
material. As these soil surfaces are distributed discontinuously at varying depths across the 
dune field, it is not possible to accurately identify where they occur. A procedure has been 
developed for the proposal to ensure any exposed former stabilised soils are adequately 
assessed and impacts to archaeological material is avoided. This procedure is presented in 
Section 4.3.8.  
 
In contrast, all of Lot 220 consists of stabilised soils which will be impacted by the proposal. 
Impacts to the area of PAD in the central section of this site will be minimal, consisting of the 
construction of up to two vehicle access tracks across the narrowest sections of the PAD 
area. The key impacts associated with the proposal will occur in the elevated dunes and 
associated slopes that have been assessed as unlikely to contain PAD, although may 
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contain low densities of archaeological material. Removal of vegetation on this site will also 
cause destruction of integral components of the Aboriginal cultural landscape. The adjoining 
landscape will be preserved in perpetuity within the adjacent Worimi Conservation Lands.  
 
4.3.8 Proposed Management and Mitigation Measures 

The following management measures will be implemented across the study area to mitigate 
potential archaeological and cultural heritage impacts:  
 
• an Aboriginal Cultural Heritage Management Plan (ACHMP) will be developed in 

consultation with the relevant Aboriginal stakeholders and DECC prior to the 
commencement of the proposed activities.  The ACHMP will address the following 
matters: 

 the establishment of a management group to manage matters relating to Aboriginal 
cultural heritage within the study area; 

 protocols for the monitoring of operations in the Lot 218 proposal area; 

 protocols for the monitoring of vegetation removal within the Lot 220 proposal area; 

 procedures for managing any archaeological material exposed during the course of 
operations; and 

 recommendations for the ongoing management of the study area; 

• if unexpected sub-surface deposits of compact shell midden or suspected hearth or heat 
treatment features are exposed by the proposed sand extraction operations, works will 
cease in the immediate vicinity of the material and an archaeologist and relevant 
Aboriginal stakeholders will be contacted and an appropriate management strategy will 
be developed;  

• if mitigation actions result in the salvage of archaeological material, the material will be 
subject to detailed analysis in accordance with the methodology provided in Attachment 2 
of Appendix 5; 

• following the completion of any major mitigation activities, a report will be compiled in 
accordance with DECC guidelines, including:  

 a description of the results of the activities including general environmental 
information, landscape information, soil descriptions and excavation profiles (where 
applicable); 

 the results of detailed artefact recording and analysis of salvaged archaeological 
material; and 

 the use of recovered data (artefact analysis and environmental information) to 
address the research questions identified in Attachment 3 of Appendix 5; 

• if human skeletal material is found: 

 excavation works within the immediate vicinity will cease and the area will be 
cordoned off for 10 metres from all edges of the skeletal material; 

 the skeletal material will be inspected to determine whether it is human or animal.  If 
necessary, advice will be sought from a forensic specialist; and 

 if the skeletal material is determined to be human, DECC and NSW Police will be 
contacted.  No further works will proceed until an appropriate course of action is 
determined in consultation with DECC, NSW Police and the relevant Aboriginal 
stakeholders. 
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Specific Management Measures for the Lot 218 Operational Area 
 
The following mitigation and management measures will be implemented within the Lot 218 
operational area to ensure potential archaeological and cultural heritage impacts are 
minimised:  
 
• a first workings path of approximately 12 metres in width will be developed for each 

section of operations within which wind-blown sand will be removed until a suitable 
working depth is reached, or a former stabilised soil surface is exposed; 

• if a stabilised soil surface is exposed, an archaeologist will be contacted to record its 
location in three dimensions (easting, northing and elevation) and the following actions 
will be taken: 

 a sand buffer of at least 50 centimetres will be deposited or left above the stabilised 
soil surface and, if the area is to be trafficked by road-going vehicles, an 50 centimetre 
layer of roadbase will be deposited above the sand buffer;  

 sand extraction will proceed from the first workings path at approximately the same 
depth;  

 if it is necessary to disturb a stabilised soil surface, the relevant Aboriginal 
stakeholders and an archaeologist will be contacted and the soil surface assessed to 
determine if it constitutes a PAD under the definition provided in Section 5.2.3 of 
Appendix 5. If the site is not considered to be a PAD, works will proceed following the 
collection of any surface archaeological material in accordance with Attachment 3 of 
Appendix 5. If the soil surface is determined to be a PAD, surface collection and test 
excavation will be conducted in the area to be impacted, in accordance with the 
research design and methodology outlined in Attachment 3 of Appendix 5; 

• should test excavations identify any of the following, salvage excavations will be 
conducted in accordance with the research design and methodology outlined in 
Attachment 3 of Appendix 5: 

 consolidated shell midden deposits (comprising packed shell as opposed to dispersed 
shell fragments); 

 stone artefact scatters that contain high densities of artefacts (greater than three 
artefacts per test pit, or as otherwise agreed by the relevant stakeholders and an 
archaeologist) and/or an artefact assemblage of notable complexity or research value; 
and/or 

 hearth or heat treatment feature; 

• a sample of reject material from the coarse screens will be bagged each day (where 
sufficient reject material is present). The bagged samples will be provided to the 
management group (as will be developed under the ACHMP) monthly for inspection.  
Should the samples contain shell material or stone artefacts, the management group will 
contact an archaeologist to further record and assess these materials; and 

• a monitoring visit to the Lot 218 proposal area will be conducted by the management 
group on a monthly basis for the first 12 months of operation, with subsequent inspection 
intervals to be determined as part of the ACHMP. 
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Specific Management Measures for Lot 220 
 
The following mitigation and management measures will be implemented within Lot 220 to 
ensure potential archaeological and cultural heritage impacts are minimised:  
 
• during undergrowth clearance activities the relevant Aboriginal stakeholders will be 

provided with the opportunity to inspect the area following the removal of vegetation.  
During the inspection, the stakeholders may collect surface archaeological materials 
(such as stone artefacts and shell) in accordance with the research design and 
methodology provided in Attachment 3 of Appendix 5;   

• should the stakeholders identify high densities of stone artefacts, shell or bone fragments 
during the undergrowth clearance inspections, test excavations will be conducted in 
accordance with the research design and methodology provided in Attachment 3 of 
Appendix 5; 

• should test excavations identify any of the following, salvage excavations will be 
conducted in accordance with the research design and methodology outlined in 
Attachment 3 of Appendix 5: 

 consolidated shell midden deposits (comprising packed shell as opposed to dispersed 
shell fragments); 

 stone artefact scatters that contain high densities of artefacts (greater than three 
artefacts per test pit, or as otherwise agreed by the relevant stakeholders and an 
archaeologist) and/or an artefact assemblage of notable complexity or research value; 
and 

 hearth or heat treatment feature; 

• impacts to the area of PAD in the centre of Lot 220 will be avoided with the exception of 
construction of two access roads, the exact location of which will be determined in 
consultation with the relevant Aboriginal stakeholders and an archaeologist.  The PAD 
area will be clearly demarcated to prevent unintentional impacts during operations.  If the 
construction of the access roads or any other activities within the demarcated area will 
result in impacts to the low dune ridge landforms identified as PAD, these impacts will be 
assessed and appropriate mitigation measures developed as part of the ACHMP; 

• a sample of reject material from the coarse screens will be bagged each day where 
sufficient reject material is present.  The bagged samples will be provided to the 
management group for monthly inspection.  Should the samples contain shell material or 
stone artefacts, the management group (as will be developed under the ACHMP) will 
contact an archaeologist to further record and assess these materials; and 

• a monitoring visit to the Lot 220 proposal area will be conducted by the management 
group on a biannual basis for 12 months, with subsequent inspection intervals to be 
determined as part of the ACHMP.  
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4.4 Historical Heritage 

A review of historical heritage was undertaken for the study area and is presented in 
Appendix 6. This section provides a summary of the review.  
 
4.4.1 European History of the Study Area 

In 1797 Lieutenant John Shortland came ashore along Stockton Bight during a search for 
escaped convicts and during this trip discovered the coal resources responsible for much of 
the later European settlement in the wider Hunter region (ERM, 2006).  Miners and 
merchants seeking timber soon followed and around this time Governor King decided to 
establish a permanent settlement at Newcastle.  This settlement proved to be unsuccessful 
and was recalled around 1801. This settlement was re-established in 1804 as a penal 
colony.  
 
The early industries in the region included timber, coal mining, salt making, lime burning and 
shipbuilding.  A foundry was established in Stockton in 1838, in addition to a textile factory 
(destroyed by fire in 1851), vitriol works (established 1853) and a tin smelter (established 
1872).  By 1886, the Stockton Coal Company had also been established (ERM, 2006). 
 
During the Great Depression the natural resources of Stockton Bight, in particular the 
availability of sea food, attracted people to the area.  One of the first permanent structures on 
Stockton Bight was a fisherman’s hut near Little Beach to the south of the study area.  This 
was demolished during World War II when gun pits were constructed by the army (ERM 
2006).  A small fishing village constructed using corrugated iron and tin, known as Tin City, is 
located along the beach to the north-east of the study area.  The earliest hut is thought to 
have been established during the 1930s.  Approximately 12 huts remain today (ERM, 2006).   
 
During World War II Newcastle was an important coal export, steel producing and 
shipbuilding centre.  As a result, a number of defences were built around the region, 
including the Northern Defence Line which was established immediately north of Newcastle, 
in an area which includes the study area.  A second defence line was established south of 
Brisbane.  The Northern Defence Line included tank traps being placed along Stockton Bight 
to deter shore invasions.  The Northern Defence Line also included anti-aircraft artillery and 
the coastal batteries at Fort Wallace and Fort Scratchley also formed part of the defence 
system.  Experimentation and proofing took place within the area of Stockton Bight at Fern 
Bay Armour Plate Proof Facility (FBAPPF) to the south-west of the study area.  In addition, 
mortar and artillery projectiles were also tested at Stockton Beach Artillery Proof Range 
(SBAPR).  This range was located adjacent to the low water mark and covered 
approximately 420 hectares (ERM, 2006).   
 
There is insufficient information to establish how many tank barriers were actually built during 
World War II, either in New South Wales or nationally as many structures erected during this 
period were not intended to last beyond the war.  As a result, there is no evidence surviving 
of some of the sites originally established during World War II.   
 
Following World War II, construction of the Hexham and Stockton Bridges in 1952 and 1971, 
opened up the area to car travel, placing it within 2 hours of Sydney.  Consequently, tourism 
dramatically increased in the area, making it a popular holiday location for people from 
Sydney and inland cities like Dubbo and Tamworth.  The Stockton sand dunes are now 
popular for both tourism and leisure activities.  The presence of the tank traps form part of 
the attraction of the area for tourism.   
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4.4.2 Heritage Listings 

A review of the Australian Heritage Database maintained by the Commonwealth Department 
of Environment, Water, Heritage and the Arts (DEWHA), the State Heritage Register (SHR) 
and State Heritage Inventory maintained by the NSW Heritage Council, the Register of the 
National Trust (NSW) and the Port Stephens LEP was undertaken in August 2008. The 
review found one heritage listing relevant to the study area, listed under the Port Stephens 
LEP: 
 

• Schedule 2 Heritage, Part 1 Heritage Items of State Significance - Stockton Beach 
Dune System, including Aboriginal site and shell middens, ship wrecks, WWII 
ramparts, tank traps, proofing range, rifle range and tin huts in Lots 216-219 DP 
1044608.... 

 
4.4.3 Heritage Items within the Study Area 

An alignment of tank traps associated with the Northern Defence Line traverses a section of 
Lot 220 (refer to Figure 4.2). These tank traps are also believed to exist beneath the mobile 
sand dunes on north-eastern end of Lot 218. These structures comprise the only identified 
historic heritage item within the study area.   
 
While no other heritage items or historical archaeological sites have been identified within the 
study area, there is potential for other items or sites (possibly associated with the Northern 
Defence Line) to be located within the proposed study area. 
 
The active transgressive dune that comprises the surface context across the proposed 
extraction area on Lot 218 has been deposited over approximately the last 50 years and 
therefore is unlikely to contain any in situ historical heritage resource other than the tank 
traps of the Northern Defence Line.   
 
4.4.4 Potential Heritage Impacts 

Sand extraction activities at Lot 220 will require the temporary removal of the existing tank 
traps to enable sand to be extracted. The tank traps will be removed and replaced in 
accordance with the procedure detailed in Section 4.4.5. Tank traps located in the central 
section of Lot 220 that will not be disturbed will not be moved. 
 
Sand extraction operations in the north-eastern end of Lot 218 may encounter tank traps 
associated with the Northern Defence Line and a procedure has been developed to minimise 
any impacts to these tank traps, should this occur (refer to Section 4.4.5).  
 
It is considered unlikely that any other items of historic heritage occur in either Lot 218 or 
220. However, vegetation clearing and sand extraction activities may uncover unknown 
historic heritage items within the study area. 
 
4.4.5 Proposed Management and Mitigation Measures 

The following management measures will be implemented to minimise impacts to any tank 
traps identified at Lot 220 or potentially encountered at Lot 218:  
 
• the location of each tank trap will be surveyed and a photographic record will be made in 

accordance with Heritage Council of NSW requirements for archival recording;  

• the survey data and photographic recording will be forwarded to the Heritage Branch of 
DoP;  
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• tank traps will be removed in stages and stored so that any direct impacts are minimised; 
and 

• tank traps will be replaced along the original plan alignment of the Northern Defence Line 
during rehabilitation of the site.  

If any activities associated with the proposal identify any potential historic heritage items, all 
work in that area will cease and the Heritage Branch of DoP will be notified in accordance 
with Section 146 of the Heritage Act 1977.  If the item is assessed to be of significance, its 
location will be surveyed and the item recorded by a suitably qualified heritage consultant or 
archaeologist.  
 
 
4.5 Traffic and Access 

A comprehensive traffic assessment was prepared for the proposal by B J Bradley & 
Associates and is provided in Appendix 7.  This section provides a summary of the traffic 
assessment.  
 
4.5.1 Existing Traffic Environment 

The key transport route that will be utilised by the proposal is Nelson Bay Road (MR108). 
Nelson Bay Road connects Newcastle with Nelson Bay and is a classified State Road which 
is the responsibility of the RTA. The local road network that services the area is shown on 
Figure 4.3.  Other roads which will be used by the proposal include:  
 
• Cabbage Tree Road (SR302), which connects Nelson Bay Road at Williamtown and the 

Pacific Highway at Tomago. This road will provide access to the Pacific Highway, New 
England Highway and F3 Freeway and will be used to access markets in other regions 
including Sydney;  

• Lemon Tree Passage, which is a regional road that provides the only link to residential 
and commercial areas on the Lemon Tree Peninsula;  

• Oakvale Drive, which is a short local street approximately 0.7 kilometres long that will be 
used to access Lot 220 and is currently used to access the existing Mackas Sand and 
Unimin operations and the Oakvale Farm and Dizzyland tourist attractions; and 

• Lavis Lane, which is a local street approximately 2.4 kilometres in length which will be 
used to access Lot 218 and is also used to access the Quality Sands and Ceramics and 
Toll Bulk Sands operations. 

The key intersections that are associated with the proposal are the dual lane roundabout at 
Nelson Bay Road, Lavis Lane and Cabbage Tree Road and the roundabout at Nelson Bay 
Road, Lemon Tree Passage Road and Oakvale Drive.  

Traffic counts undertaken at the key intersections in July 2008 found that approximately 2197 
and 2169 vehicles move through the roundabout at Nelson Bay Road, Lavis Lane and 
Cabbage Tree Road in the morning and afternoon peak hours respectively. Of these, heavy 
vehicles account for approximately 4 percent of movements in the morning peak hour and 
2 percent in the afternoon peak hour.  

The traffic counts also found that approximately 1740 and 1798 vehicles move through the 
roundabout at Nelson Bay Road, Lemon Tree Passage Road and Oakvale Drive in the 
morning and afternoon peak hours respectively. Of these, heavy vehicles account for under 
3 percent of movements in the morning and afternoon peak hours.  
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The performance of key local intersections was modelled using the SIDRA Computer 
Program to determine their current level of service and whether this would be affected by the 
proposal. SIDRA is preferred by the RTA for intersection modelling and was used to provide 
key indicators for delay, queuing, capacity and the level of service of the key intersections 
associated with the proposal, based on morning and afternoon peak periods. The results of 
the SIDRA modelling are provided in Appendix 7.  
 
The SIDRA modelling found that the key intersections currently operate under an acceptable 
level of service with spare capacity for increased traffic flows.  
 
Modelling was also undertaken to determine if the current level of service would be 
maintained by 2018, based on an annual traffic growth rate of 4 percent for Nelson Bay Road 
and Cabbage Tree Road and 2 percent for Lemon Tree Passage Road. These annual 
growth rate figures were determined by comparing 2008 traffic count data with data collected 
in 2004. A lower average growth rate was used for Lemon Tree Passage Road due to the 
limited amount of development occurring in that area.  
 
SIDRA modelling of the key intersections for 2018, not including traffic generated by the 
proposal, determined that current levels of service would be maintained at the key 
intersections for 2018, with the exception of the intersection at Nelson Bay Drive, Lemon 
Tree Passage Road and Oakvale Drive, which would suffer high average delays in the 
morning peak hour for all movements westbound on Nelson Bay Road.  
 
No pedestrian facilities occur within the vicinity of the proposal.  
 
In summary, the key features of the traffic network that will serve the proposal include:  

• direct access to a sub-regional connector road (Nelson Bay Road);  

• immediate access to the state road network via Cabbage Tree Road;  

• key intersections at Nelson Bay Road, Lemon Tree Passage Road and Oakvale Drive 
and Nelson Bay Road, Lavis Lane and Cabbage Tree Road consist of multi-lane 
roundabouts with significant spare capacity for future traffic generation; and 

• local roads have been designed to serve heavy vehicles, to provide for existing and 
former sand extraction operations.  

4.5.2 Traffic Generation 

An estimate of the traffic generation rates for the proposal was made based on the following 
assumptions:  
 
• annual sand extraction rate being 1,000,000 tonnes for each site;  
 
• sand extraction operations occurring 24 hours per day, 7 days per week and product 

transport occurring between 5.00 am and 10.00 pm; and 
 
• 80 percent of sand transport occurring on weekdays with the operation running for a total 

of 51 weeks per year.  
 
Based on these assumptions, it is estimated that a maximum of 3137 tonnes of sand will be 
produced in a day at either site. The proposal will utilise trucks with a 33 tonne capacity to 
transport sand, thereby resulting in approximately 6 laden truck movements per hour at each 
site if the maximum sand production rate is achieved. Allowing for transport fluctuations, it is 
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anticipated a maximum of 8 laden truck movements could occur per hour at each site for the 
proposal.  
 
Based on the proximity of the proposal to major population centres and road networks, it is 
estimated that the majority of transport movements generated by the proposal will occur 
along Nelson Bay Road to the south, with at least 60 percent of movements utilising 
Cabbage Tree Road to access the F3 Freeway, New England Highway and developing 
residential areas to the west of Newcastle.  Limited movements will occur along Lemon Tree 
Passage Road and Nelson Bay Road to the north, due to the limited need for sand supplies 
in these areas.  
 
4.5.3 Traffic Impact Assessment 

The proposal will create minor increases in heavy vehicle movements at the roundabouts at 
Nelson Bay Road, Cabbage Tree Road and Lavis Lane, and Nelson Bay Road, Lemon Tree 
Passage Road and Oakvale Drive.  
 
SIDRA modelling was undertaken for these key intersections for 2008 and 2018 traffic 
conditions, based on the worst case scenario of 8 laden truck movements per hour in the 
morning and afternoon peak periods (refer to Appendix 7). The SIDRA modelling indicates 
that the proposal will not create any additional traffic delays on Nelson Bay Road, Cabbage 
Tree Road, Lemon Tree Passage Road, Oakvale Drive or Lavis Lane.  
 
It is considered that any increase in heavy vehicle movements at the key intersections could 
safely be accommodated due to the size of the roundabouts and good sight distance in all 
directions.  
 
4.5.4 Section 94 Transportation and Economic Assessment 

Section 4.5 of the Port Stephens Section 94 Development Contributions Plan 2007 identifies 
road haulage from extractive and other industries as sources of significant truck movements 
in the Port Stephens LGA. The plan requires that a Transportation and Economic 
Assessment Study be undertaken as part of an environmental impact assessment for any 
development that creates significant truck movements on an ongoing basis.   It is envisaged 
that the proposal will produce sand for at least 10 years from Lot 220 and in excess of 
20 years from Lot 218. 
 
A Transportation and Economic Assessment Study of the proposed quarrying operation on 
the road system within Port Stephens LGA has been undertaken and is summarised in 
Table 4.1.   
 
The assessment provided in Table 4.1 is based on the following assumptions: 
 
• proposed haulage routes as described in Section 4.5 and Table 4.1; 

• typical travel distances along these routes as set out in Table 4.1;  

• Equivalent Standard Axle (ESA) loadings of 3.5 ESA per laden truck assuming a typical 
33 tonne truck and dog combination; 

• indicative road pavement construction costs of $800,000 to $1.2 million/kilometre 
(average $1 million) for a two lane sealed road designed to accommodate an ESA 
loading of 107; 
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• annual production and transport of 2 million tonnes of sand with product being distributed 
in the following proportions: 

 20 percent of product being transported to the local area via Nelson Bay Road 
(Nelson Bay), Richardson Road/Medowie Road (Raymond Terrace/Medowie/Karuah) 
and Lemon Tree Passage; 

 20 percent being transported south to Newcastle via Nelson Bay Road; and 

 60 percent being transported west to New England Highway and western sections of 
Newcastle via Cabbage Tree Road.     

 
Table 4.1 – Quarry Traffic Distribution and Economic Assessment 

 
Route Percentage 

of Product 
Transport 

from Lot 218 
(1 million 

tonnes per 
year) 

Percentage 
of Product 
Transport 

from Lot 220 
(1 million 

tonnes per 
year) 

Average 
Laden Trip 
Distance 

within PSC 
LGA (km) 

Local 
government 
Area Travel 

(Tonne.km/yr) 

Oakvale Drive (from Unimin 
access road) 

0 100% 0.3 300000 

Lemon Tree Passage North of 
Oakvale Drive 

0% 5% 11 550000 

Nelson Bay Road North to 
Nelson Bay 

0% 10% 20 2000000 

Oakvale Drive to Richardson 
Road 

0 85% 0.8 637500 

Richardson Road West of 
Medowie Road 

20% 0% 20 4000000 

Richardson Road East of 
Medowie Road 

0 5% 4.7 235000 

Medowie Road North of 
Richardson Road 

0 5% 3.0 150000 

Medowie Road South of 
Richardson Road 

20% 0% 4.0 800000 

Nelson Bay Road (Richardson 
Road to Cabbage Tree Road)  

0% 80% 7.0 5600000 

Nelson Bay Road (south of 
Cabbage Tree Road) 

20% 20% 9.5 3800000 

Cabbage Tree Road to New 
England Highway 

60% 60% 16.3 19560000 

Lavis Lane 100% 0 2.5 2500000 
Total Travel (Tonne 
Kilometres/yr) 

   31460000 

Trips/year     60606 
Average Trip length (km)    15.7 
ESA* (3.5 ESA/laden trip)    242424 
ESA*/tonne    0.1212 
Estimated Heavy Traffic Two 
Lane Pavement Construction 
Costs ($/km) 

Avg. 
$1,000,000 

  

Design Life of Road (ESA*) 107    
Cost per tonne/km (cents) 1.20    
* Equivalent Standard Axle (ESA) is the typical unit used to measure the life of a road pavement. A standard axle is a dual-
tyred, single axle transmitting a load of 8.2 tonnes to the pavement. 
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As set out in Table 4.1, at full production of 2 million tonnes per year, the proposal is 
predicted to generate approximately 31.5 million tonne.kilometres of laden truck travel per 
year with an average laden trip length within Port Stephens LGA of 15.7 kilometres.  
Assuming an ESA loading of 3.5 per 33 tonne truck, the proposed transport of sand will 
result in the equivalent of approximately 0.1212 ESA on the road system per tonne of sand 
transported from the proposal. 
 
Assuming a standard design life of the roads that will be utilised by the proposal of 107 ESA 
and a construction cost of $800,000 to $1.2 million/kilometre (average $1 million) for a two 
lane heavy traffic transport route road pavement, the cost of the proposal using the road 
system as described is estimated to be approximately 1.20 cents per laden tonne.kilometre.  
Assuming an average travel distance within Port Stephens LGA of 15.7 kilometres, this 
equates to an average cost of 22.8 cents per tonne of product transported. 
 
As such, in accordance with the requirements of Section 4.5 of the Port Stephens Section 94 
Development Contributions Plan 2007, a road maintenance contribution of 1.20 cents per 
tonne.kilometre will be required.  This is consistent with a rate of 1.5 cents per 
tonne.kilometre that has been applied for other projects outside Port Stephens LGA.     
 
 
4.6 Noise 

A detailed Noise Impact Assessment has been prepared for the proposal and is presented in 
Appendix 8.  
 
4.6.1 Existing Noise Environment 

The land surrounding the proposal is mostly reserve and rural lands, with some rural 
residential and light industrial areas. The nearest potentially affected residential receivers are 
shown on Figure 4.4.  The nearest residential receivers to Lot 218 extraction area are 
located approximately 1.3 kilometres to the north along Nelson Bay Road and approximately 
1 kilometre to the west on Lavis Lane.  The nearest residential receiver to Lot 220 (R27) is 
located approximately 50 metres to the north of the lot boundary and approximately 
80 metres from the edge of the extraction area.  There are 23 other receivers located in Salt 
Ash and Williamtown, primarily along Nelson Bay Road and Lavis Lane.   

The existing noise environment in the vicinity of the study area has been determined from 
unattended noise monitoring undertaken at five residences near the study area (refer to 
Figure 4.4).  The noise monitoring was used to determine the Rating Background Level 
(RBL) of noise in the area in accordance with the DECC’s Industrial Noise Policy (INP) 
(2000).  

The RBL provides a basis from which potential noise impacts from the proposal can be 
assessed. The RBL represents the existing background noise levels in the area of each 
receiver in the absence of the proposal.  The RBL and equivalent noise level for each 
receiver area is presented in Table 4.2.  
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Table 4.2 – Summary of Existing Noise Background Levels 
 

Location Description Rating Background Noise 
Level (RBL), LA90 dB(A) 

Measured LAeq 
Noise Level, dB(A) 

M1  
378 Nelson Bay Road, 
Salt Ash 

Daytime  37 59 

Evening  35 41 

Night 31 43 

M2 
Mackenzies Depot, Salt 
Ash 

Daytime  40 57 

Evening  40 (41) 5 48 

Night 40 (41) 5 51 

M3 
190-192 Nelson Bay 
Road, Salt Ash 

Daytime  41 62 

Evening  36 52 

Night 30 (29) 4 53 

M4 
Janet Parade, Salt Ash 

Daytime  31 49 

Evening  31 (34) 5 42 

Night 30 (29) 4 50 

M5 
Lavis Lane, Salt Ash 

Daytime  33 64 

Evening  33 (36) 5 50 

Night 32 52 
Note 1: For Monday to Saturday, Daytime 7.00 am - 6.00 pm; Evening 6.00 pm - 10.00 pm; Night-time 10.00 pm - 7.00 am. 
On Sundays and Public Holidays, Daytime 8.00 am - 6.00 pm; Evening 6.00 pm - 10.00 pm; Night-time 10.00 pm - 8.00 am. 
Morning Shoulder is from 6.00 am - 7.00 am Monday - Saturday. 
Note 2: The LA90 represents the level exceeded for 90 per cent of the interval period and is referred to as the average 
minimum or background noise level.   
Note 3: The LAeq index corresponds to the level of noise equivalent to the energy average of noise levels occurring over a 
measurement period 
Note 4: Where the RBL is lower than 30 dB(A), a RBL of 30 dB(A) is applied, the measured RBL is shown in brackets. 
Note 5: As per the INP Application Notes July 2006, the RBL for evening must not be greater than the daytime RBL, and the 
night time RBL must not be greater than the evening RBL.  Where this occurs the RBL has been adjusted to the lower value and 
the measured value is shown in brackets. 
 

 
The INP requires assessment of noise levels under certain meteorological conditions which 
may enhance noise impacts. An assessment of the prevailing meteorological conditions in 
the area has been undertaken based on data sourced from the Bureau of Meteorology (BoM) 
Station 061078 at Williamtown RAAF (refer to Appendix 8).   

The results of this analysis indicate that prevailing winds do not occur for greater than 
30 percent of the time and the most commonly occurring winds from the west-north-west 
would not act to enhance potential noise impacts from the study area. Therefore wind 
impacts were not considered in the Noise Impact Assessment.  
 
The likelihood of temperature inversions occurring in the area with the potential to increase 
noise impacts was also assessed. It was determined that the frequency of these even 
occurring would be lower than 30 percent during winter night time periods and therefore, 
temperature inversions were not considered for the assessment.  
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4.6.2 Assessment Criteria 

4.6.2.1 Construction Noise Criteria 

The DECC recognises that construction activities could generate higher noise levels than 
normal operational noises.  Section 171 of the EPA Environmental Noise Control Manual 
(EPA, 1994) allows the criteria presented in Table 4.3 to be applied. 
 

Table 4.3 – DECC Construction Noise Criteria 
 

Length of Construction Time 1 Construction Noise Criterion  
LA10, 15 minute dB(A) 

Up to 4 weeks LA90  plus 20 dB 
4 to 26 weeks LA90  plus 10 dB 
Greater than 26 weeks LA90  plus 5 dB 

Note 1: Time restrictions: Monday to Friday 7am to 6pm.  Saturday 7 am to 1 pm.  No construction on 
Sunday or Public Holidays. 
Source: Environmental Noise Control Manual (DECC, 1994). 
 
 
Construction activities associated with the proposal include clearing of vegetation on Lot 220, 
construction of site facilities and the wash plant and construction of access roads. These 
activities are expected to occur over a maximum period of 3 months, therefore construction 
criteria for up to 26 weeks apply to the proposal.  These criteria are provided in Table 4.4. 

Table 4.4 – Construction Noise Criteria at Residential Receivers 
 

Receiver Location Assessment RBL 
LA90,15minute dB(A) 1 

Construction Noise 
Criterion LA10, 15 minute 

dB(A) 

M1  (R20 to R23) 37 47 

M2  (R15 to R19, R25, R26) 40 50 

M3  (R5 to R14) 41 51 

M4  (R24, R27) 31 41 

M5  (R1 to R4) 33 43 
Note 1:  Daytime 7.00 am to 6.00 pm. 
 
 
4.6.2.2 Operational Noise Criteria 

Specific noise emission criteria have been developed for the proposal in accordance with the 
INP.  The acoustic environment in the vicinity of the study area is varied, with low traffic noise 
and high levels of natural sounds dominant at the receivers to the south-east. Areas along 
the length of Nelson Bay Road to the north and west of the study area are dominated by 
traffic noise and areas characterised by suburban hum in the west.   
 
Therefore the following assessment criteria have been adopted at the receivers nearest the 
study area: 

• ’rural‘ at the receivers in Lavis Lane and Janet Parade;  

• ’suburban‘ at the receivers along Nelson Bay Road; and 
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• ’urban‘ at the receivers to the west of the study area in the vicinity of Williamtown. 
 
The operational project-specific noise criteria for the residential receivers surrounding the 
study area, with respect to the background noise monitoring locations, are presented in 
Table 4.5.   
 

Table 4.5 – Project-Specific Noise Criteria at Residential Receivers (dB(A)) 
 

Location Period 1 RBL 
LA90 

Intrusive 
Criteria 
LAeq, 15 

minute 

ANL 
LAeq, 
Period 

Industrial 
Contribution 

LAeq  

Amenity 
Criteria 
LAeq, 

Period 2 

PSNL 

LAeq, 15 
minute  

M1  
(R20 to 
R23) 

Daytime 37 42 55 39 55 42 

Evening 35 40 45 36 45 40 

Night 31 36 40 38 36 36 

M2 
(R15 to 
R19, 
R25, R26) 

Daytime 40 45 50 44 55 45 

Evening 40 45 45 38 45 45 

Night 40 45 40 33 40 40 

M3 
(R5 to 
R14) 

Daytime 41 46 55 40 50 46 

Evening 36 41 45 35 45 41 

Night 30 35 40 30 40 35 

M4 
(R24, 
R27) 

Daytime 31 36 50 36 50 36 

Evening 31 36 45 34 45 36 

Night 30 35 40 39 34 35 

M5 
(R1 to 
R4) 
 

Daytime 33 38 50 35 50 38 

Evening 33 38 45 38 45 38 

Night 32 37 40 39 40 37 

Note 1:  Daytime 7.00 am to 6.00 pm; Evening 6.00 pm to 10.00 pm; Night 10.00 pm to 7.00 am. On Sundays and Public 
Holidays, Daytime 8.00 am to 6.00 pm; Evening 6.00 pm to 10.00 pm; Night-time 10.00 pm to 8.00 am. 
Note 2: Amenity criteria after modification to Acceptable Noise Level (ANL) to account for existing level of industrial noise 
 
 
The INP states that these criteria have been selected to protect at least 90 percent of the 
population living in the vicinity of industrial noise sources, from the adverse effects of noise 
for at least 90 percent of the time.  Provided the criteria in the INP are achieved, it is unlikely 
that most people would consider the resultant noise levels excessive.   

The relevant sleep disturbance noise goals for the proposal are provided in Table 4.6. 
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Table 4.6 – Sleep Disturbance Noise Goals at Residential Receivers 
 

Receiver Location RBL  
LA90, 15 minute, dB(A) 1 

Sleep Disturbance Noise 
Goal LA1,1minute ,dB(A) 

M1  (R20 to R23) 31 46 

M2  (R15 to R19,R25, R26) 40 55 

M3  (R5 to R14) 30 45 

M4  (R24, R27) 30 45 

M5  (R1 to R4) 32 47 

Note 1: Measured during the night-time hours (10.00 pm to 7.00 am). 
 
 
4.6.2.3 Road Traffic Noise Criteria 

Road traffic noise criteria are set out in the Environmental Criteria for Road Traffic Noise 
(ECRTN) (EPA, 1999).  These criteria are based on the functional categories applied by the 
RTA to the subject roads.  
 
As discussed in Section 4.5, transport from Lot 218 will occur via Lavis Lane to its junction 
with Nelson Bay Road.  From this intersection, approximately 60 percent of deliveries will 
travel via Cabbage Tree Road westwards.  The remaining 40 percent of deliveries will be 
split evenly to northbound and southbound destinations via Nelson Bay Road. 
 
Transport from Lot 220 will occur via Oakvale Road to its junction with Nelson Bay Road.  From 
this intersection, approximately 85 percent of deliveries will travel to the south along Nelson Bay 
Road onto Richardson Road or Cabbage Tree Road.  Ten percent of deliveries will travel to 
northbound destinations via Nelson Bay Road and the remaining 5 percent to Lemon Tree 
Passage Road. 
 
Nelson Bay Road is classified as a sub-arterial road and Lavis Lane, Oakvale Road and the 
unsealed roads are classified as collector roads under the ECRTN. The relevant road traffic 
noise criteria for the study area are provided in Table 4.7. 
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Table 4.7 – Road Traffic Noise Criteria 
 

Type of Development 
Criteria 

Where Criteria are Already Exceeded 
Day 1 Night 2 

Land use developments 
with potential to create 
additional traffic on existing 
freeways/arterials 

60 dB(A)  
LAeq, 15 hour 

55 dB(A)  
LAeq, 9 hour 

Where feasible, existing noise levels should 
be mitigated to meet the noise criteria. 
Examples of applicable strategies include 
appropriate location of private access roads; 
regulating times of use; using clustering; 
using ‘quiet’ vehicles; and using barriers and 
acoustic treatments. 
In all cases, traffic arising from the 
development should not lead to an increase 
in existing noise levels of more than 2 dB. 

Land use developments 
with potential to create 
additional traffic on 
collector road 

60 dB(A)  
LAeq, 1 hour 

55 dB(A)  
LAeq, 1 hour 

Note 1:  Daytime 7.00 am to 10.00 pm. 
Note 2:  Night time 10.00 pm to 7.00 am. 
 
 
4.6.3 Potential Sources of Noise Emissions 
 
Potential sources of noise during construction and sand extraction operations have been 
identified for the proposal and are described in Table 4.8. Potential noise impacts from the 
use of the equipment listed in Table 4.8 are described in Section 4.6.4.  
 

Table 4.8 – Plant and Equipment Sound Power Levels  
 

Equipment 
Description 

Operating 
Condition/ Location 

Number Sound Power Level 
dB(A) re 10-12W Lot 218 Lot 220 

Construction 

Bulldozer Clearing vegetation - 2 120 dB(A) each 

Backhoe At plant - 1 108 dB(A) 

Concrete Truck 
(delivery) 

Hauling - 1 122 dB(A) 

Crawler Crane Lifting - 1 111 dB(A) 

Compressor Operating - 1 110 dB(A) 

Water Cart Dust suppression 1 1 100 dB(A) 

Operations 

Volvo 180F front-end 
loader (FEL) 

At sand processing 
plant or extraction 
Area 

4 4 108 dB(A) each 

Vibrating Screen Operating in 
extraction area 

1 1 113 dB(A)  

Volvo A40 six-wheel 
articulated hauler 

Hauling to plant 1 1 92 dB(A)  

33-tonne road truck Hauling 1 1 102 dB(A) 

Water Cart Dust suppression 1 1 100 dB(A) 

Sand processing 
plant/ processing area 

Operating - 1 102 dB(A) 

Note: Equipment models are indicative for modelling purposes only and alternative equivalent equipment may be used. 
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Transport operations associated with the proposal could also generate noise and the 
potential for traffic noise impacts is described in Section 4.6.2.3. The traffic noise 
assessment has assumed that a maximum of eight laden truck movements will occur per 
hour with an average of six laden truck movements per hour along Oakvale Road and Lavis 
Lane. 
 
4.6.4 Potential Impacts 

Potential noise impacts from the proposal were assessed using the Environmental Noise 
Model (ENM), developed by RTA Technology Pty Ltd. The model incorporated identifiable 
noise source data, meteorological data, surrounding terrain characteristics and the barrier 
effects of nearby buildings and structures.  The model was used to predict the contributed 
noise levels from the proposed operations at the nearest potentially affected receivers for the 
construction period and several operational scenarios. The results of this modelling are 
discussed in Sections 4.6.4.1 and 4.6.4.2.  
 
A road traffic noise assessment was undertaken using the United States Federal Highway 
Administration (USFHWA) LAeq calculation method (US EPA 1974) as modified. The results 
of these calculations are presented in Section 4.6.4.3. 
   
4.6.4.1 Construction Noise 

Noise levels at the nearest residential receiver locations were determined for construction 
activities associated with the proposal (refer to Appendix 8).  Construction noise levels 
generated by the proposal are predicted to comply with the DECC’s construction noise criteria at 
all residential receiver locations. 
 
4.6.4.2 Operational Noise 

The noise model was used to calculate noise emissions from the proposed operations at 
Lot 218 and Lot 220 for two operational scenarios being Normal Operations and Limited 
Operations as described below, and shown in Tables 4.9 and 4.10. 
 
Normal Operations for Lot 218 and Lot 220: 

• At Lot 218 Normal Operations involve the simultaneous use of up to four front-end 
loaders, a vibrating screen and a haul truck, seven days per week during daytime, 
evening and night time periods.  In addition a product truck and a water cart will operate 
at Lot 218 between the hours of 5.00 am and 10.00 pm.  Extraction operations will 
commence at the western edge of the Lot 218 extraction area and will progress in an 
easterly direction;  

• At Lot 220 Normal Operations involve the processing of sand and extraction of sand from 
areas greater than 250 metres from R27.  Equipment used on Lot 220 during Normal 
Operations will include the simultaneous use of the sand processing plant, up to four 
front-end loaders, a vibrating screen and a haul truck, seven days per week during 
daytime, evening and night time periods. In addition a product truck and water cart will 
operate at Lot 220 between the hours of 5.00 am and 10.00 pm.   . 
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Table 4.9 – Predicted Operational Noise Levels  
Normal Operations Lot 218 and Lot 220  

 

Receiver 
ID 

Daytime Calm Evening Calm Night Calm 

Predicted 
Level 

PSNL  
LAeq, 15 

minute   
Predicted 

Level 
PSNL  

LAeq, 15 
minute

Predicted 
Level 

PSNL  
LAeq, 15 

minute  

R1 1 39 38 39 38 39 37 
R2 1 30 38 30 38 31 37 
R3 < 30 38 < 30 38 < 30 37 
R4 < 30 38 < 30 38 < 30 37 
R5 < 30 46 < 30 41 < 30 35 
R6 < 30 46 < 30 41 < 30 35 
R7 < 30 46 < 30 41 < 30 35 
R8 < 30 46 < 30 41 < 30 35 
R9 < 30 46 < 30 41 < 30 35 
R10 < 30 46 < 30 41 < 30 35 
R11 < 30 46 < 30 41 < 30 35 
R12 32 46 32 41 33 35 
R13 34 46 34 41 35 35 
R14 32 46 32 41 33 35 
R15 34 45 34 45 35 40 
R16 33 45 33 45 34 40 
R17 35 45 35 45 36 40 
R18 39 45 39 45 40 40 
R19 36 45 36 45 37 40 
R20 31 42 31 40 32 36 
R21 31 42 32 40 32 36 
R22 < 30 42 < 30 40 30 36 
R23 < 30 42 < 30 40 < 30 36 
R24 30 36 < 30 36 31 35 

R25 1, 2 44 36 44 36 44 35 
R26 36 36 36 36 35 35 
R27 32 36 32 36 32 35 

Note 1: Building uninhabitable 
Note 2: Building owned by the proponent  
 
 
Noise levels from the proposed normal operations scenario are predicted to meet the criteria at 
all residential receiver locations during all operating periods. 
 
Limited Operations on Lot 220: 

• This scenario consists of Normal Operations for Lot 218 with the following modifications 
to operations at Lot 220 during daytime extraction operations when within 250 metres of 
R27 : 

 all extraction equipment (2 front-end loaders, vibrating screen and haul truck) located 
within 25 metres of the extraction face and either a localised barrier around the 
vibrating screen or it being placed within 5 metres of the extraction face; or 
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 extraction being undertaken with only one front-end loader, vibrating screen and haul 
truck operating within 250 metres of R27.   

• There will be no extraction equipment operating within 250 metres of R27 during evening 
and night time periods unless agreement is reached with the landholder.   

Table 4.10 – Predicted Operational Noise Levels 
 Normal Operations Lot 218 and Limited Operations Lot 220 

 

Receiver ID 

Daytime Calm Evening Calm Night Calm 

Predicted 
Level 

PSNL  
LAeq, 15 

minute   
Predicted 

Level 
PSNL  

LAeq, 15 
minute

Predicted 
Level 

PSNL  
LAeq, 15 

minute  

R1 1 39 38 39 38 39 37 
R2 1 30 38 30 38 31 37 
R3   < 30 38 < 30 38 < 30 37 
R4 < 30 38 < 30 38 < 30 37 
R5 < 30 46 < 30 41 < 30 35 
R6 < 30 46 < 30 41 < 30 35 
R7 < 30 46 < 30 41 < 30 35 
R8 < 30 46 < 30 41 < 30 35 
R9 < 30 46 < 30 41 < 30 35 

R10 < 30 46 < 30 41 < 30 35 
R11 < 30 46 < 30 41 32 35 
R12 33 46 32 41 33 35 
R13 34 46 34 41 35 35 
R14 32 46 32 41 33 35 
R15 34 45 34 45 35 40 
R16 33 45 33 45 34 40 
R17 35 45 35 45 36 40 
R18 39 45 39 45 40 40 
R19 36 45 36 45 37 40 
R20 31 42 31 40 32 36 
R21 31 42 32 40 32 36 
R22 < 30 42 < 30 40 < 30 36 
R23 < 30 42 < 30 40 < 30 36 
R24 30 36 < 30 36 31 35 

R25 1, 2 44 36 44 36 44 35 
R26 36 36 36 36 35 35 
R27 

(equipment 
> 25m from 

face) 

35 36 N/A N/A  N/A N/A 

R27 
(equipment 
within 25m 

of face) 

36 36 N/A N/A N/A N/A 

Note 1: Building uninhabitable 
Note 2: Building owned by the proponent  
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As set out in Tables 4.9 and 4.10, noise levels from the proposed operation during all operating 
periods using the above operational scenarios are predicted to meet the criteria at all residential 
receiver locations.   
 
The limited operation scenario for Lot 220 relates to daytime operations only within 
250 metres of R27.  There will be no night time extraction operations within 250 metres of 
R27 unless an agreement is reached with the landholder.  Noise modelling within this zone 
has shown that the operation of two front-end loaders, the articulated haul truck and the 
vibrating screen with a localised barrier, all within 25 metres of the extraction face would 
produce the same noise level at R27 as one front-end loader, the vibrating screen and 
articulated haul truck when located greater than 25 metres from the face, but within 
250 metres of R27.  This is due to the additional topographical shielding provided when 
working closer to the extraction face.  
 
4.6.4.3 Road Traffic Noise 

Arterial and Sub-arterial Roads 
 
The eight laden truck movements per hour generated by the development will cause a small 
increase in heavy vehicle traffic along Nelson Bay Road and Cabbage Tree Road.  This 
increase in heavy vehicle road traffic is predicted to increase road traffic noise by 0.2 dB at 
receivers along the road alignment. 
 
Road traffic noise predictions indicate that the increase in heavy vehicle traffic will not 
significantly increase existing road traffic noise levels at the nearest potentially affected 
residential locations along arterial and sub-arterial roads.   
 
Collector and Local Roads 
 
Predictions of road traffic noise for the heavy vehicle traffic generated by the proposed 
operations were made at the nearest residential receivers along Lavis Lane and Oakvale 
Road.  The results of these predictions are presented in Table 4.11 for peak and average 
traffic movements. 
 

Table 4.11 – Predicted Road Traffic Noise 
 

Receiver 
Location 

Distance from 
Road Edge 

(metres) 

Project Related 
Road Traffic – 

Peak 
LAeq, 1 hour 

Project Related 
Road Traffic – 

Average 
LAeq, 1 hour 

Criteria 

Lavis Lane 21 54.9 dB(A) 53.6 dB(A) 55 dB(A)  
LAeq, 1 hour 

Oakvale Road 25 54.9 dB(A) 53.7 dB(A) 55 dB(A)  
LAeq, 1 hour 

 
 
Heavy vehicle road traffic noise levels from the proposed operations are predicted to meet 
the relevant criteria at the nearest potentially affected residential receiver locations along 
Oakvale Road and Lavis Lane. 
 
4.6.4.4 Sleep Disturbance 

It is estimated that the LA1, 1 minute noise levels would be less than 41 dB(A) LA1 1 minute at all 
residential receivers. Therefore no sleep disturbance impacts are anticipated.  
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4.6.5 Proposed Management and Mitigation Measures 

Where noise levels exceed the required criteria or goals, the following strategies to reduce 
the noise impact on offsite receivers from should be considered.   
 
The three main strategies for noise control are: 

• controlling noise at the source – There are three approaches to controlling noise 
generated by the source:  Source elimination; Best Management Practice (BMP) and 
Best Available Technology Economically Achievable (BATEA).   

• controlling the transmission of noise – There are two approaches: the use of barriers 
and land-use controls which attenuate noise by increasing the distance between source 
and receiver.   

• controlling noise at the receiver – There are two approaches: negotiating an 
agreement with the landholder or acoustic treatment of dwellings to control noise.   

 
The following strategies to reduce the noise impact from extraction activities within the zone 
250 metres from R27 were considered. 
 
• Alternative or quieter equipment: 

 the SWL of the Volvo 180F front-end loader and Volvo articulated haul truck are 
similar to that of other manufacturers and is considered to be BATEA; and 

• The establishment of an acoustic bund near R27 to provide additional topographical 
shield after year 5 of operation was modelled.  The bund provided a negligible reduction 
in noise at R27 of less than 0.5 dB, and therefore was not considered suitable for 
mitigating noise impacts at this residence after year 5 of operation.  

 
As a result of the predicted noise levels from these strategies, consideration of other noise 
management strategies during the daytime period was modelled for the Limited Operations 
scenario.  The results of this modelling has shown that two possible operating scenarios 
could be utilised without exceeding the PSNL at R27.   
 
In consideration of the accuracy of noise modelling, typically being within ± 2 dB, and the 
proximity of R27 to extractive operations and that the predicted noise levels are not 
significantly below the PSNLs, an operational Noise Management Plan (NMP) to effectively 
manage off site noise emissions will be implemented to ensure compliance with the PSNLs.  
 
The Noise Management Plan will be developed prior to sand extraction commencing.  The 
plan will incorporate a noise monitoring program to monitor noise emissions and determine 
compliance with the criteria described in Section 4.6.2 on an ongoing basis.  The plan will 
include specific measures to monitor and address potential noise impacts at R27 during the 
daytime period.  The plan will describe measures to manage:  
 
• implementation, analysis and reporting of noise monitoring;  
 
• any complaints or issues raised by the local community; and 
 
• noise mitigation measures and operational procedures to ensure ongoing compliance 

with noise criteria.  
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4.7 Vibration  
 
The proposal does not have any vibration generating components and hence the potential for 
vibration impacts such as structural damage or regenerated noise is negligible. 
 
During consultation activities, several local residents along Lavis Lane raised concerns 
regarding vibration in the context of the proposal (refer to Section 1.3.2).  These residents 
described that when empty trucks return to the existing sand quarry operations at Lavis 
Lane, the trucks sometimes cause the windows or walls of their houses to shake.  It is 
perceived that these effects are caused by ground vibration from the trucks.  
 
The observations of these residents appears to be typical of a low frequency (inaudible) 
noise emission and is likely to be caused by the unladen trucks travelling over a rough or 
uneven road surface. This can cause the truck or trailer body to ‘boom’, generating a low 
frequency sound wave.  Such a sound wave could have the energy to cause effects as 
causing windows to rattle or vibrate, giving the perception of ground vibration.  
 
4.7.1 Proposed Management and Mitigation Measures 

Mackas Sand and Worimi LALC will work with Port Stephens Council to ensure that Lavis 
Lane is regularly maintained to repair damaged or uneven road surfaces within 100 metres of 
any residence on Lavis Lane.  
 
 
4.8 Air Quality 

The proposal has the potential to generate dust through activities such as sand extraction 
and processing and movement of vehicles on unsealed roads.  Windblown dust may also be 
generated from operational areas.  A detailed Air Quality Impact Assessment has been 
prepared for the proposal and is presented in Appendix 9.   The findings of this assessment 
are summarised in Sections 4.8.1 to 4.8.5. 
 
4.8.1 Existing Air Quality Environment 

Air quality generally refers to the level of particulate matter (or dust) carried by the air. 
Sources of particulate matter may be naturally occurring or caused by human activities, such 
as burning fossil fuels in cars or power plants, generating industrial emissions, mining, etc.  It 
is estimated that human activities currently account for approximately 10 percent of the 
particulate matter found in the global atmosphere.  
 
Particulate matter (PM) refers to tiny particles of solid or liquid suspended in air.  Typical 
particle sizes range from less than 50 micrometres (μm) to 0.1 μm.  Particulate matter less 
than 50 μm in size is referred to as total suspended particulates or TSP.  Particles less than 
10 μm in diameter are referred to as PM10 particles. 
 
According to Port Stephens Council (2007a), the majority of the Port Stephens LGA is 
considered to have good air quality, although this is based on anecdotal evidence as no 
ambient air quality monitors are located in the LGA. Potential sources of particulate matter in 
the LGA identified by the Council include industry, biomass burning and motor vehicle 
emissions. Port Stephens Council is currently working with DECC towards developing a 
method to measure air quality in the Port Stephens LGA and intends to have this 
implemented by 2009 (Port Stephens Council 2007a).  
 
For the purpose of the EA, information regarding the existing air quality in the vicinity of the 
study area was obtained from DECC monitoring sites at Beresfield and Newcastle, located 
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approximately 20 to 25 kilometres to the west and south-west of the study area respectively.  
The data obtained from these sites was reviewed and it was determined that the PM10 levels 
measured at both sites would suitably represent or conservatively over-estimate background 
PM10 conditions at the study area (refer to Appendix 9).  The background daily average 
PM10 levels recorded at Beresfield and Newcastle monitoring locations are presented 
graphically in Figure 4.5. 
 
4.8.2 Air Quality Criteria 
 
Air quality criteria used to assess the potential impacts of the proposal are specified by the 
DECC’s Approved Methods for the Modelling and Assessment of Air Pollutants in New South 
Wales (2006), the National Environmental Protection Council’s National Environment 
Protection Measure for Ambient Air Quality (1998) and by the National Health and Medical 
Research Council (1981). 
 
A summary of the air quality goals that were developed for the proposal are outlined in 
Table 4.12.  
 

Table 4.12 –Air Quality Goals for the Proposal 
 

Pollutant Maximum Allowable Concentration Averaging Period 

PM10 50 μg/m3  (5 exceedances allowed per year) 24 hours 

PM10 30 μg/m3 Annual 

TSP 90 μg/m3 Annual 

Dust Deposition  2 g/m2/month (maximum increase in deposited 
dust level) Annual 

 
 
4.8.3 Assessment Methodology 
 
Potential air quality impacts to sensitive receivers located near the study area were 
determined through dispersion modelling undertaken using AUSPLUME Gaussian plume 
dispersion model software (Version 6.0) developed by the former Environment Protection 
Authority (now DECC).  AUSPLUME is endorsed by DECC and is widely used for air quality 
impact assessments in New South Wales.  
 
The dispersion modelling was conducted according to methodology published in the 
AUSPLUME Gaussian Plume Dispersion Model: Technical User Manual (EPA, 2000) and 
the Approved Methods for the Modelling and Assessment of Air Pollutants in New South 
Wales (DECC 2006).  The model was developed using the default options (DECC 2006). 
 
The model was run to predict the air quality impacts of the operations described in 
Sections 2.3 and 2.4, under two scenarios relating to dust mitigation:  
 
1. no dust control measures; and 
 
2. dust suppression activities, such as water spraying, being undertaken on the Lot 218 

and 220 access roads, resulting in 75 percent of dust being suppressed. 
 
The impacts of dust suppression sprays on haul roads were assessed using the assumptions 
outlined in the Emissions Estimation Technique Manual for Mining, Version 2.3 (EETMM) 
(NPI 2001).  It was assumed that a water application rate of greater than 2 litres per square 
metre per hour would result in a 75 percent reduction in dust emissions. 
 



Figure 4.1 - Daily Average Particulate Matter PM10  Concentrations
 at Beresfield in 2006 (µg/m³)
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Figure 4.2 - Daily Average Particulate Matter PM10  Concentrations
 at Newcastle in 2006 (µg/m³)
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In accordance with the Approved Methods for the Modelling and Assessment of Air 
Pollutants in New South Wales (DECC 2006), a Level 1 assessment was undertaken to 
predict worst-case air quality impacts associated with the proposal. This assessment is 
summarized in Section 4.8.4 and presented in Appendix 9.  
 
4.8.4 Potential Impacts 

Table 4.13 summarises the findings of the Air Quality Impact Assessment presented in 
Appendix 9.   
 

Table 4.13 – Potential Air Quality Impacts 
 
Scenario PM10 (24-hour 

average)* 
PM10 (Annual 
average) 

Total Suspended 
Particulate Matter 
(TSP) 

Dust Deposition 

1 – no dust 
control 

A total of 230 
exceedances 
could occur each 
year at three 
receivers located 
adjacent to 
Lot 220 and near 
the Lot 218 
access road.  

Exceedances 
could occur at 
3 receivers 
(2 located near the 
Lot 218 access 
road and 1 located 
adjacent to 
Lot 220). 

Exceedances 
could occur at 2 
receivers located 
near the Lot 218 
access road.  

The monthly 
criteria may be 
exceeded at one 
residence located 
near the Lot 218 
access road.  

2 – dust 
suppression on 
access roads 

A total of 8 
exceedances 
could occur at 
receivers located 
near the Lot 218 
access road, 7 of 
these 
exceedances 
would occur at a 
property that is 
part of the 
proposal.  

No exceedances 
are predicted. 

No exceedances 
are predicted. 

No exceedances 
are predicted. 

*Note: Up to five exceedances is considered allowable per year for PM10 (24-hour average) under the National Environment 
Protection Measure for Ambient Air Quality (NEPC 1998) 
Source: Appendix 9   
 
The results of the dispersion modelling presented in Appendix 9 and summarised in 
Table 4.13 indicate that dust suppression controls will be required at for the proposal to 
ensure compliance with the project-specific air quality criteria for 24-hour PM10, annual 
average PM10, TSP and dust deposition.  The results indicate that the application of dust 
suppression along the haul roads associated with Lots 218 and 220 will result in compliance 
with project-specific criteria for annual average PM10, TSP and dust deposition.  The 
modelling indicates that dust suppression resulting in a 75 percent reduction in dust 
emissions will be suitable for the proposed operations.   
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4.8.5 Proposed Management and Mitigation Measures 

The following measures will be implemented to minimise potential air quality impacts:  
 
• dust suppression activities, such as spraying a suitable dust suppressant, will be 

undertaken on all unsealed access roads so that at least a 75 percent reduction in dust 
generation is achieved; and 

 
• vehicles will be maintained in accordance with manufacturers requirements to minimise 

emissions.  
 
 
4.9 Water Management 

4.9.1 Water Resources 

Due to the very high permeability and infiltration capacity of the sand beds on which the 
proposed development sites are located, no surface drainage features or surface water 
supplies exist in close proximity to the site.  Potable water is however available from HWC’s 
reticulated water supply system which could be used to provide water directly to the site.  
Water could also be supplied to the site by a water contractor.  Limited amounts of water will 
also be available from rainwater tanks on the office buildings that will be constructed for the 
development.     
 
As discussed in Section 2.1.4, the proposal is located on the Stockton Sandbeds, which 
form part of the Tomago-Tomaree-Stockton groundwater resource (shown in Figure 4.6).  
The groundwater resource is managed in accordance with the Hunter Water (Special Areas) 
Regulation 2003, Tomago-Tomaree-Stockton Groundwater Management Plan 1996 and 
Water Sharing Plan for the Tomago-Tomaree-Stockton Groundwater Source 2003 (refer to 
Sections 3.3.3.1, 3.6 and 3.7 respectively).  
 
The Tomago-Tomaree-Stockton Sandbeds cover an area of approximately 275 square 
kilometres along a coastal strip 10 to 15 kilometres wide, extending from the Hunter estuary 
in the south to Port Stephens in the north and Raymond Terrace to the west.  The sandbeds 
occur on porous sandy soils lying over deep porous sands.  The porosity of the sand allows 
for significant infiltration of rainfall and storage of large quantities of water.  The sandbeds 
form an integral part of HWC’s bulk water supply by augmenting surface water supplies and 
providing backup during periods of drought.  The sandbeds consist of three main zones 
which contain distinct groundwater systems:  
 
• The Tomago Sandbeds cover an area of approximately 150 square kilometres and occur 

between the outer dune barrier and a Palaeozoic rock outcrop on the landward side of 
Stockton Bight.  This aquifer has been used to supply Newcastle with potable water since 
the 1930s and currently supplies approximately 20 percent of the water provided by 
HWC.  The total capacity of this aquifer is estimated to be 100,000 ML, of which 
approximately 60,000 ML can be accessed with existing infrastructure.  

 
• The Tomaree Sandbeds include the Anna Bay, Glovers Hill and Nelson Bay Sandbeds 

and occupy an area of approximately 70 square kilometres at the northern tip of the 
Tomaree Peninsula.  These aquifers are used to supply water to townships along the 
Tomaree and Tilligerry Peninsulas, and Karuah.  

 
• The Stockton Sandbeds cover an area of approximately 80 square kilometres along the 

coastline between Newcastle and Port Stephens including the study area.  The Stockton 
Sandbeds occur in the outer dune barrier of Stockton Bight and overlie the eastern 
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extremity of the Tomago Sandbeds.  This aquifer has not been developed for 
groundwater use, although it has been identified by HWC as a potential water reserve 
that may be used in drought conditions. 

 
The Tomago Sandbeds are much older than the Stockton Sandbeds, with sand deposits 
accumulating during the Pleistocene period, approximately 250,000 to 10,000 years ago.  In 
contrast, the Stockton Sandbeds accumulated during the Holocene, in the last 10,000 years. 
 
HWC has obtained an easement over part of WR 57573, extending in a north-east to 
south-west direction between Lots 218 and 220 on land owned by Worimi LALC (refer to 
Figure 2.3).  It is understood that a borefield may be developed in this easement in the future 
for use during periods of drought.  The easement is located entirely within vegetated sand 
dunes and is approximately 200 metres north of the extraction area on Lot 218 and 
400 metres south of the proposed extraction area on Lot 220.  
 
The Water Sharing Plan for the Tomago-Tomaree-Stockton Groundwater Source 2003 
indicates that long term average extraction limit for Stockton aquifer as 14,000 ML/year of 
which 2000 ML/year can be extracted under domestic and stock rights with an additional 
3100 ML/year being identified in 2003 as required for extraction under existing access 
licences.  
 
There is currently an embargo on granting new licences to utilise the groundwater in the 
Stockton aquifer however there are exemptions under Clause 25 (3) of the Plan which 
include major utility access licences. 
 
4.9.2 Surface Water Management  

The soils occurring at Lots 218 and 220 consist entirely of sand and have high infiltration 
capacity.  As a result, surface run-off is not generated in significant quantities, even during 
significant rainfall events.  This is demonstrated by the lack of surface drainage paths within 
and surrounding the study area.    
 
Establishment of parking areas, hardstand areas and access roads for the proposal will 
create localised areas of low permeability that are approximately 6 metres wide at several 
locations at each site (refer to Sections 2.3.5 and 2.4.5).  Small quantities of surface run-off 
will be generated from these areas and will be readily managed through the establishment of 
table drains and flow dissipation structures such as level spreaders along each access road.  
Rainwater tanks will be connected to the roofs of any permanent buildings to collect rainfall 
runoff.   
 
Any erosion and sediment control devices will be implemented in accordance with the 
Erosion and Sediment Control Regional Policy (Port Stephens Council 2002) and Code of 
Practice for Managing Urban Stormwater – Soils and Construction (Landcom 2004). 
 
4.9.3 Groundwater Characteristics 

A series of groundwater studies of Stockton Bight area have previously been undertaken 
providing general information on groundwater and aquifer characteristics of the area.  This 
has included previous studies undertaken by HWC, Department of Land and Water 
Conservation (Woolley et al. 1995) and Umwelt (2000).   
 
To provide more site specific information, a series of monitoring bores were installed across 
the study area (refer to Figure 4.7) in early September 2008.  Monitoring of groundwater 
quality and groundwater depth within the study area was undertaken in September and 
October 2008 and is summarised in Tables 4.14 and 4.15 respectively.  
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Table 4.14 – Groundwater Quality (September 2008 to October 2008) 

 
Parameter Monitoring 

Point 
SP1 

Monitoring 
Point 
SP2 

Monitoring 
Point 
SP3 

Monitoring 
Point 
SP4 

Monitoring 
Point 
SP5 

Monitoring 
Point 
SP6 

Drinking 
Water 
Guidelines

pH  5.9 5.4-5.5 4.8-5.4 5.0-5.6 5.2-5.4 4.8 6.5 – 8.5 
EC  
(µS/cm) 

145 218-567 104-162 174-178 133-134 570 1000 

Fe (mg/L) 0.47 3.7-8.7 0.22-0.24 2.5-3.9 0.77-0.91 2.8 0.3 
As  (µg/L) <0.5 5.7-6.0 0.5-1.2 1.1-3.4 2.2-2.3 6.4 7 

* Aesthetic value given as no health guideline applies 
Note: Drinking Water Guidelines are from National Health and Medical Research Council (2004)  
 
 
Clause 37 of the Water Sharing Plan for the Tomago-Tomaree-Stockton Groundwater 
Source 2003 states: 
 

(1) The beneficial use of these groundwater sources is raw water for drinking and 
ecosystem protection.  

 
Note. There are localised areas within these groundwater sources where the 

beneficial use is of a lower class because of the impacts of surface activities. 
It is not recommended that water direct from these groundwater sources be 
consumed by humans without prior treatment. Land use activities may have 
resulted in pollution of the groundwater in some areas. 

 
As set out in Table 4.14, groundwater in the study area is typically acid (pH 4.8 to 5.5), has 
low conductivity (EC 104 to 570 µS/cm), low to moderate iron levels (0.22 to 8.7 mg/L) and 
low arsenic concentrations (<0.5 to 6.4 mg/L).  Analysis in Table 4.14, indicates that the 
groundwater in the study area does not comply with drinking water standards and would 
require treatment before use.  This is consistent with previous monitoring of groundwater 
quality within the Stockton aquifer.   
 

Table 4.15 – Groundwater Levels (July 2008 to October 2008) 
 

Monitoring 
Point 

Ground Level 
metres AHD 

(mAHD) 

Groundwater Level (mAHD) 
July 2008 September 2008 October 2008 

SP1 17.12 2.12 2.62 2.42 
SP2 5.1 0.6 1.2 0.97 
SP3 5.98 2.48 2.98 2.88 
SP4 1.46 0.96 0.96 0.96 
SP5 3.8 2.6 3.55 3.5 
SP6 4.65 1.95 2.95 2.92 

 
 
As can be seen from Table 4.15, recorded groundwater levels within Lot 220 (Monitoring 
Points SP1 to SP4) ranged from 0.6 mAHD to 2.98 mAHD while groundwater levels adjacent 
to the northern boundary of Lot 218 (Monitoring Points SP5 and SP6) ranged from 
1.95 mAHD at SP6 to 3.55 mAHD at SP5.   
 
Analysis indicates that the groundwater profile at Lot 220 typically dips from the south (SP1 
and SP3) to the north (SP4) indicating that groundwater drains towards Tilligerry Creek to the 
north of the site. 
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4.9.4 Groundwater Modelling  

To assist in determining groundwater management requirements for the proposal, a 
groundwater model of the study area and surrounds was developed using Visual MODFLOW 
Pro Version 4.2.  Visual MODFLOW is a computer program that simulates three dimensional 
groundwater flow through a porous medium.  The model is capable of simulating 
groundwater flow under the influence of recharge, evapotranspiration, flow to wells, flow to 
drains and flow through riverbeds.   
 
Visual MODFLOW is a groundwater flow model that is widely used for the assessment of the 
impacts of development on unconfined groundwater systems.  In Visual MODFLOW, the 
aquifer is represented by grid of blocks known as ‘cells’, the locations of which are described 
in terms of rows, columns and layers.  A number of layers can be defined in Visual 
MODFLOW to reflect vertical changes in aquifer properties. 
 
The major aquifer properties required by Visual MODFLOW include: 
 
• surface topography and layer thickness; 

• hydraulic conductivity; 

• aquifer storage parameters; 

• recharge; 

• evapotranspiration; and 

• flow boundary conditions including no flow boundaries, rivers and areas of constant head. 

The properties of the groundwater model of the Stockton sand dunes are discussed in 
Section 4.9.5.  Section 4.9.6 provides an outline of the methodology used to calibrate the 
model to measured groundwater levels in the area.   
 
4.9.5 Groundwater Model Properties 

The groundwater model developed for the proposal covered an area of 22.4 square 
kilometres extending from the Pacific Ocean in the south to Tilligerry Creek in the north (refer 
to Figure 4.7).  The grid size used in the model is 100 metres by 100 metres, reducing to a 
10 metre by 10 metre grid over the proposed extraction area on Lot 220.  The groundwater 
aquifer was modelled as a single sand layer extending from bedrock at -23 mAHD to the 
ground surface, at an elevation ranging from 0 mAHD at the coast to approximately 
32 mAHD at the top of the highest dune.   
 
Ground surface elevation in the model was derived using a digital terrain model of the area 
developed from LPI 1:25,000 topographical map series data.  This topographic information 
was supplemented with detailed topographic survey data for Lot 220 that was collected 
specifically for the study.   
 
The groundwater model uses two constant head boundaries to simulate the influence of the 
Pacific Ocean and Tilligerry Creek on groundwater levels.  The location of the constant head 
boundaries is shown in Figure 4.7.   
 
Climate data from the Bureau of Meteorology Station at Williamtown RAAF Base 
(Station 061078) was used to calculate recharge and evapotranspiration data for the model. 
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For the purposes of calibration, and to investigate the impact of the June 2007 storm event, 
the groundwater model was run as a transient model over the period from January 2007 to 
October 2008 with the latter period corresponding to the period for when site specific 
groundwater information is available (see Table 4.15).  The groundwater model was also run 
as a steady state model for 1997, which is the 50th percentile rainfall year for Bureau of 
Meteorology Station 061078. 
 
The major properties of the model are summarised in Table 4.16. 
 

Table 4.16 – Mackas Sand Project Groundwater Model Properties 
 

Property Value 
Model area 22.4 km2 
Grid size 100 m x 100 m reducing to 10 m x 10 m over Lot 220 
Layer thickness 23 m to 55 m 
Topography Adapted from site survey data and 10 metre contour 

data.  
Constant Head boundaries:  

Sea level 0.0 mAHD 
Tilligerry Creek 0.8 mAHD (conservative upper limit) 

Model period:  
Calibration period and June 2007 
storm event 

01/01/2007 to 31/10/2008 

Average year 01/01/1997 to 31/12/1997 
Hydraulic conductivity (K)* 10 m/day to 30 m/day 
Specific Yield (Sy)* 10% to 20% 
Effective Porosity 15% 
Total Porosity 30% 
Recharge* 10% to 30% of rainfall (data from Station 061078) 
Evapotranspiration 85% of pan evaporation (data from Station 061078) 
Evaporation Extinction Depth* 1.0 m to 2.5 m 
* Note: table provides the range of values explored in calibration of the model 
 
 
4.9.6 Calibration  

The groundwater model was calibrated for the period from January 2007 to October 2008 
using water table elevation measurements from groundwater bores within the project area.  
The location of the groundwater monitoring bores is shown in Figure 4.7.  The calibration 
involved changing the following four parameters to provide calculated groundwater levels 
which approached the observed water table elevations over the same time period: 
 
• hydraulic conductivity; 

• specific yield; 

• recharge as a percentage of rainfall; and 

• extinction depth (i.e. the depth below the ground surface at which evaporation ceases to 
have an effect). 

The range over which these parameters were investigated is shown in Table 4.16.  The final 
values chosen in the calibration of the model are shown in Table 4.17. 
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Table 4.17 – Calibrated Model Properties 
 

Property Value 
Hydraulic conductivity (K) 10 m/day  
Specific Yield (Sy) 20% 
Recharge 25% of rainfall (data from Station 061078) 
Extinction Depth 2.5 m 

 
 
4.9.7 Modelled Scenarios 

Following calibration of the groundwater model, the model was run using the existing 
landform for the following scenarios: 
 
• steady state model using annual rainfall and evaporation data for Williamtown for 1997 

(50 percent rainfall year) to predict the approximate water table elevation for an average 
rainfall year; and 

• transient model for the 2007 calendar year to investigate the effect of the June 2007 
storm event on water table levels.  This was a significant (in excess of 1 in 100 year) 
rainfall event that it is considered would have generated maximum groundwater levels in 
the vicinity of Lot 218 and Lot 220. 

The groundwater levels for average rainfall and maximum rainfall scenarios modelled using 
the existing landform, are shown on Figures 4.8 and 4.9 respectively.  These model results 
were used to determine the limit of sand extraction, based on maintaining 2 metres of sand 
above the groundwater table (average year) and 1 metre above the predicted maximum 
groundwater level.  Using these predictions, the final landform for the proposed extraction 
area was developed and the base of extraction defined as shown on Figure 4.10.  
 
To explore potential impacts of sand extraction and the possible extraction of groundwater 
for sand washing and processing if a licence to extract groundwater was obtained, the 
MODFLOW groundwater model developed for the site was modified to replace the existing 
landform with the proposed final landform and then run for the following operational 
scenarios: 
 
• steady state model using annual rainfall and evaporation data for Williamtown for 1997 

(i.e. an average rainfall year) to predict the potential impact extraction of sand to the 
proposed final landform would have on average groundwater levels in the long term.  
Model output is shown on Figure 4.11; and 

• steady state model using annual rainfall and evaporation data for Williamtown for 1997 
with two pumps operating within the site to meet sand washing needs.  It was assumed 
that each pump would extract 0.75 ML/day of groundwater and that water from sand 
washing would be re-injected into the aquifer via a sediment/infiltration basin with a 
surface area of 600 m2 at a rate of approximately 1.4 ML/day.  In modelling this scenario, 
it was assumed that approximately 0.1 ML per day (or approximately 36.5 ML/year) of 
groundwater would be lost through evaporation and in product transported off-site.  The 
location of the modelled pumping wells and the sediment/infiltration basin are shown on 
Figure 4.12. 

4.9.8 Predicted Impacts on Groundwater  

Comparison of groundwater levels for average rainfall conditions for the existing landform as 
shown on Figure 4.8 and for the extracted landform as shown on Figure 4.10, indicates that 
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at the south-western boundary of Lot 220 extraction of sand as proposed will result in a 
minor lowering of the groundwater table of less than 40 mm with negligible change to 
groundwater levels in the HWC Emergency Bore Easement which is approximately 
250 metres to the south of Lot 220.  Modelling indicates that there will be no discernable 
change in groundwater levels at the north-western and north-eastern corners of Lot 220.  On 
this basis it is considered that the proposed sand extraction will not have a significant impact 
on groundwater resources in the area, groundwater dependent ecosystems or the availability 
of groundwater within the HWC Emergency Bore Easement.   

Comparison of groundwater levels for average rainfall conditions for the existing landform as 
shown on Figure 4.8 and for the extracted landform with pumping at locations shown on 
Figure 4.12, indicates that at the south-western boundary of Lot 220 extraction of sand and 
pumping as modelled would result in the groundwater table being drawn down by less than 
40 mm with negligible change to groundwater levels in the HWC Emergency Bore Easement.  
Modelling indicates that there would be no discernable change in groundwater levels at the 
north-western and north-eastern corners of Lot 220 as a result of the modelled extraction and 
pumping operations. 

On this basis, it is concluded that, if access to groundwater on the site was obtained, the 
modelled sand extraction and washing operations would not have a significant impact on 
groundwater resources in the area, groundwater dependent ecosystems or the availability of 
groundwater within the HWC Emergency Bore Easement.  

Extraction of sand at Lot 218 will occur within the mobile dune field, will be undertaken to 
maintain a minimum depth of 2 metres above the groundwater table under average 
conditions and will not involve extraction of groundwater.  As a result, it is considered that 
sand extraction operations in Lot 218 have negligible potential to adversely impact on 
groundwater levels in the surrounding area. 
 
Any refuelling of equipment used for the proposal will be undertaken by a registered 
contractor to remove the need for on-site storage of fuels.  No maintenance of equipment or 
storage of chemicals will occur at either site.  No extraction will occur below the groundwater 
level and therefore there will be no potential for the disturbance of acid sulphate soils.  The 
proposal is therefore unlikely to cause impacts to groundwater quality. 
  
4.9.9 Groundwater Management Controls 

As set out in Section 4.9.8, modelling indicates that sand extraction on Lot 218 and Lot 220 
is unlikely to adversely impact on groundwater levels or availability to groundwater 
dependent ecosystems.  By maintaining sand extraction at least 1 metre above the maximum 
predicted groundwater level at Lot 218 and Lot 220, there will be no potential for the 
disturbance or oxidation of acid generating soils and consequently negligible potential to 
adversely impact on groundwater quality through the mobilisation of iron or arsenic as a 
result of oxidation of soils.     
 
The proposed extraction operation will result in the removal of vegetation from the surface.  
In addition organic matter in the form of tree roots and dead timber is likely to be 
encountered in sand extraction with this material being separated from the sand by 
screening.  All vegetation and organic material will be either used directly in rehabilitation of 
the site or temporarily stockpiled for subsequent use in rehabilitation.   All vegetative material 
will be placed on the surface above the water table where it will decay at natural rates and is 
unlikely to adversely impact on groundwater quality.  
 
To minimise potential impacts on groundwater quality, it is proposed to collect all effluent 
from the amenities buildings and showers in a pump out system that will be regularly 
serviced by a licensed contractor that will dispose of the effluent at a licensed treatment 
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facility.  In addition, fuel and oil storage on-site will be kept to a minimum with all equipment 
being either refuelled off-site or serviced by a mobile tanker.  All significant maintenance of 
mobile equipment will also be undertaken off-site.  In the event of an accidental fuel or oil 
spill, prompt action will be undertaken to clean up any spills to prevent fuel and oil entering 
the water table.   
 
If access to a suitable water supply is obtained, a detailed Water Management Plan will be 
developed for sand washing prior to sand washing being undertaken.  The specific control 
measures to be incorporated in the Water Management Plan will depend on the source of 
water and the volume that is obtained.  Groundwater modelling indicates that if access to 
groundwater was obtained, groundwater extraction from the site at an average rate of 1 to 
2 ML/day with re-injection through a sediment/infiltration basin could be undertaken without 
adversely impacting on surrounding groundwater levels.  As the sand washing process is a 
physical process that does not use chemicals, the recycled water will contain the silt, clay 
and heavy minerals that naturally occur within the sand dune.  The silts, clays and heavy 
minerals will be filtered by the sand through which the recycled water will pass.  In addition, 
as the sand will be extracted from above the groundwater table, the silts and clays will not be 
acid generating and as a result will have negligible potential to adversely impact on the 
quality of the underlying groundwater.   
 
If water for sand washing is sourced from off-site, a recycling system will be established that 
will collect water from the wash plant, any hardstand areas and washed sand stockpile and 
convey it back to a lined sediment basin system from where it will be recycled for further 
sand washing.  By collecting and recycling water in this way, the amount of water to be 
imported to the site will be minimised.  The water recycling system will be physically separate 
to the underlying groundwater system and as a result there will be no potential for adverse 
impacts on the underlying groundwater.  
 
An ongoing groundwater monitoring program will be undertaken using the series of 
piezometers that have been installed on the margins of the proposed extraction areas as 
shown in Figure 4.7.  These piezometers have been used to obtain site-specific groundwater 
table information and background groundwater quality information.  This program will involve 
ongoing monitoring of groundwater levels and groundwater quality on a quarterly basis over 
the life of the operation and will be used to detect any unforeseen impacts on groundwater 
levels or water quality.   
 
 
4.10 Recreational Activities and Public Safety   

4.10.1 Existing Environment 

The Stockton sand dunes are renowned for recreational activities such as off-road vehicle 
driving, horse riding and fishing and attract many thousands of visitors every year. Although 
the study area occurs on private land, access to both Lot 218 and Lot 220 is currently 
unrestricted and recreational vehicle users and horse riders have been observed at both 
sites.  
 
Lavis Lane, which will be used to access Lot 218, provides public access to a gravel road 
that leads to Stockton Bight mobile dune system and associated beach.  The gravel road is 
approximately 1 kilometre to the west of Lot 218.  
 
The proposed extraction areas on Lot 218 are at the northern (landward) edge of the mobile 
dune system that is used by recreational vehicles. Lot 220 has existing tracks used by 
recreational vehicles and horse riders.  
 



EA for Sand Extraction from 
Lots 218 and 220, Salt Ash  Environmental Assessment 

 Umwelt (Australia) Pty Limited 
1646/R06/FINAL April 2009 4.43 

4.10.2 Potential Impacts 

The alteration of the existing landscape within the study area through sand extraction and 
vegetation clearance may create the following hazards for recreational vehicle users and 
horse riders:  
 
• changes to driving conditions through landform modification;  

• increased traffic movements on Lot 218, Lavis Lane and Lot 220; 

• creation of potential unstable dune areas through sand extraction; and 

• direct collision with sand extraction plant or transport vehicles.  

Use of the proposed extraction areas by recreational vehicles, horse riders or pedestrians 
will also create potential operational hazards for Mackas Sand staff or transport contractors 
during operations associated with the proposal. 

4.10.3 Proposed Management and Mitigation Measures 

It is proposed that public access to the operational areas of the proposal is restricted through 
the following activities:  
 
• blocking informal access tracks with boulders or other suitable structures;  

• erecting a high visibility fence system on sand dunes with appropriate set back from the 
extraction face and signage to inform the public about the hazards of the site and 
penalties for entering private land; and 

• regularly inspecting and maintaining any track obstructions or fences to ensure their 
integrity is not compromised by sand movement or vandalism.  Inspections will be 
undertaken every week.  

Mackas Sand currently requires that any truck drivers using their existing site (and Oakvale 
Drive) agree to a set of rules that includes:  
 
• limiting speed on Oakvale Drive to 10 kilometres per hour before 7.00 am and after 

5.00 pm;  
 
• limiting speed on Oakvale Drive to 20 kilometres per hour for transport between 7.00 am 

and 5.00 pm; and 
 
• prohibiting the use of high beam lights and engine brakes before 7.00 am and after 

5.00 pm.  
 
This agreement will also be applied to operations at Lot 220. A separate agreement will be 
implemented for Lot 218 that will require drivers to:  
 
• limit speed to 40 kilometres per hour in sections of Lavis Lane that contain any residential 

properties; and 
 
• prohibit the use of high beam lights and engine braking before 7.00 am and after 

5.00 pm. 
 
It is considered that with these mitigation measures in place, the safety of recreational users 
in the adjoining area will not be adversely affected. 
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4.11 Visual Impacts 

4.11.1 Existing Environment 

The study area is located in a relatively dynamic landscape with little overall development. 
Lot 218 is located on the landward margin of an active transgressive dune field and Lot 220 
is located in stabilised dune field that is now heavily vegetated. The visual character of the 
surrounding area is comprised of the following landscapes: 
 
• active sand dunes – open landscape consisting entirely of sand that has a higher 

elevation than that of surrounding topography and vegetation and exhibits a highly 
contrasting, reflective surface that is visible at large distances;  

 
• native forest – dense vegetation, occurring on stabilised dune fields with undulating 

topography and higher elevation than other landscapes such as rural and rural-residential 
areas; 

 
• open pasture and rural residential – open landscape generally occurring in low-lying 

areas on the landward side of the transgressive dune system, structures such as houses 
and utilities are exposed and visible at distance;  

 
• commercial developments – including existing sand extraction operations and 

recreational activity centres such as Oakvale Farm and Dizzyland Event Park and Family 
Amusement Centre, the former generally having very limited visibility in the general 
landscape and the latter being associated with development near Nelson Bay Road;  

 
• Nelson Bay Road corridor – occurring at low elevation, intermittently tree-lined, curving 

road with scattered associated commercial and residential developments, a higher 
concentration of development occurring around Salt Ash; and 

 
• Lavis Lane and Oakvale Road corridors – occurring at low elevation with few associated 

developments occurring near the intersections with Nelson Bay Road.  
 
The study area consists of active sand dunes (Lot 218) and native forest (Lot 220). Areas of 
open pasture and rural-residential development occur to the north of the sites and areas of 
sand dunes and native forest occur to the south, east and west.  Developed areas, such as 
the Nelson Bay Road corridor, occur approximately 1.5 kilometres to the north and west. 
 
Most views of the study area occur from the Nelson Bay Road corridor.  Views toward the 
study area occur intermittently along the Nelson Bay Road corridor and are largely blocked in 
more developed areas such as Salt Ash by other developments and trees.  
 
Upper sections of the dunes at the western extent of Lot 218 are visible from a limited 
number of points on Nelson Bay Road, although lower sections of the dunes, where the 
proposed operations will occur, are not visible from any surrounding locations due to 
intervening topography and vegetation.  A view towards the western extent of Lot 218 from 
Nelson Bay Road is shown on Plate 1.  
 
The vegetated frontal dune of Lot 220 is visible from sections of Nelson Bay Road to the 
north of the intersection with Oakvale Drive, as shown in Plate 2.  This part of Lot 220 is also 
visible from sections of Oakvale Drive, Oakvale Farm and some residential properties near 
Salt Ash.  Hunter Quarries sand extraction operation on Lot 43 in DP 247593 is visible in 
Plate 2.  This operation is located adjacent to Lot 220, as shown on Figure 2.1.  
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4.11.2 Visual Assessment Criteria 
 
The visual impact of the proposal was assessed by considering the extent to which visual 
modification will occur as a result of the proposed sand extraction operations and the visual 
sensitivity of the surrounding land use area.   
 
Visual modification refers to the visual changes that occur as a result of the development 
when compared with the existing visual landscape.  The extent of visual modification is 
influenced by various factors, including: 
 
Vegetation: Tree height and density can contribute to the visual quality of the landscape 

and contribute to screening. Conversely a lack of vegetation may maximise 
views of the proposal from particular viewpoints. Vegetation attributes of 
the existing landform and proposed development can change over the life 
of the proposal. 

 
Topography: Areas such as elevated intervening ridgelines can limit the extent to which 

the proposal may be visible from surrounding viewpoints.   
 
Contrast: The impact of the visual modification is also influenced by the type of 

changes that are visible from the viewpoint.  These changes may include 
texture and colour of the proposed development in the context of the 
existing landform. 

 
Visual sensitivity takes into account proximity of the viewer to the development and the 
perception or acceptance of potential changes to the landscape. 
 
4.11.3 Potential Impacts 

Operations at Lot 218 will not be visible from surrounding vantage points, such as Nelson 
Bay Road, as they will be shielded by surrounding vegetation and topography. The proposal 
will reduce the height of the sand dunes at this site. Although, this is not expected to create 
any visual impacts as the visible sections of Lot 218 are very limited and the sand dunes 
located behind the Lot 218 operational area, which are of similar or greater elevation, will 
also be clearly visible following sand extraction. Any current views of the site from Nelson 
Bay Road, showing active sand dunes behind native vegetation (as displayed on Plate 1) will 
remain unchanged.  
 
Operations at Lot 220 will reduce the height of the vegetated dune (shown on Plate 2). As 
this progressively occurs, the current view of vegetation along the northern edge of the site 
will be replaced with a similar view of vegetation on the south-eastern side of the proposed 
extraction area.  
 
A visual analysis of the view of Lot 220 from Nelson Bay Road and the Hufnagl residence 
(R27) has been prepared and is shown in Figures 4.13 and 4.14. The analysis shows that 
the proposed operations will not be visible from Nelson Bay Road, as the existing vegetated 
dune along the northern edge of the extraction area will retain sufficient height and 
vegetation to block any views of the sand extraction operation behind it. The creation of an 
access road through the dune (as shown on Figure 2.9) will create a visible surface and a 
break in the tree canopy of approximately 10 metres in width. The access road will be 
constructed at an angle across the dune (as shown on Figure 2.9) so that direct views into 
the operation from Nelson Bay Road are blocked.   
 
Filtered views through the existing vegetation located in the buffer zone around the site of the 
proposed sand extraction operations at Lot 220 will be available from the Hufnagl residence 
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located adjacent to Lot 220 (identified on Figure 2.2). Measures to mitigate visual impacts to 
this property have been developed and are described in Section 4.11.4.  
 
Overall, the visual impact of the proposal is considered to be minor. Views of Lot 218 are 
currently limited and the proposal is not expected to create any visual impacts to the 
surrounding area. Some views of the northern boundary of Lot 220 are available from sites to 
the north of the site, although the visual analysis provided in Figures 4.13 and 4.14 shows 
that the proposed operation will not be visible through the 30 metre vegetated buffer that will 
be left undisturbed at that site. Views of Lot 220 from Nelson Bay Road following completion 
of the proposal will remain unchanged. No planned development has been identified in the 
area surrounding each site (refer to Section 4.12.4), therefore the visual impact of the 
proposal is not expected to greatly increase over time as the area develops.  
 
4.11.4 Proposed Management and Mitigation Measures 

The main method of mitigating visual impacts associated with the proposed operations at Lot 
220 is maintenance of a 30 metre wide vegetated buffer area along the northern boundary of 
the site with supplementary infill planting as required. This buffer will provide sufficient 
screening to block views of the proposed operation from Nelson Bay Road (as shown on 
Figure 4.14).  
 
Buffer areas of 20 metres will also be left undisturbed at the other boundaries of the site.  
 
Extensive supplementary planting of suitable screening species will be undertaken within the 
section of the buffer area between Lot 220 and the Hufnagl residence and 50 metres either 
side.   
 
 
4.12 Greenhouse Gas and Energy 

Greenhouse gas emissions will be generated by the proposal through the use of electricity to 
power the wash plant and site facilities and through use of diesel fuel by mobile screens, 
transport vehicles and sand extraction equipment.  
 
A detailed Greenhouse Gas and Energy Assessment (GHGEA) has been made for the 
proposal and is presented in Appendix 10. This section provides a summary of the 
assessment.  
 
4.12.1 Assessment Methodology 

The assessment of greenhouse emissions and energy consumption associated with the 
proposal was made in accordance with the National Greenhouse and Energy Reporting 
System (NGERS) (DCCa, 2008) and methodology established in the National Greenhouse 
and Energy Report (Measurement) Technical Guidelines 2008 v1.0 (NGERS: TG) (DCCb, 
2008.  Additionally, the National Greenhouse and Energy Reporting (Measurement) 
Determination (the Determination) and United Nations Framework Convention on Climate 
Change (UNFCCC) reporting categories, as adopted and implemented by the Department of 
Climate Change (DCC) (DCCc, 2008), were used for the assessment.    
 
All calculations used in the assessment were based on the proposal achieving maximum 
production of one million tonnes of sand per year at each site, or a total of two million tonnes 
of sand per annum.  
 
The NGERS:  TG defines three scopes of emission categories for a project, which are 
described in Table 4.18 and discussed in Section 4.12.2.   
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Table 4.18 –Emissions Categories 
 

Emissions Categories 
Scope 1
  

covers direct emissions from the combustion of fuels (for 
example, diesel) within the boundary of the proposal; 

Scope 2
  

covers indirect emissions from the extraction operation’s 
estimated consumption of purchased electricity that is 
produced by another organisation; and 

Scope 3
   

includes the indirect emissions as a result of the transport of 
sand products to market.  These activities are not from 
sources owned or controlled by the organisation and involve 
the offsite transportation of the products.   

Source: NGERS: TG 
 
 
4.12.2 Greenhouse Gas Emissions 

4.12.2.1 Scope 1 Emissions 

Scope 1 emissions will be created by the proposal through combustion of fuels for on-site 
extraction, mobile screening and transport processes. These emissions will consist of 
gaseous products from fuel combustion (exhaust emissions) and gas leakage from 
vehicles/engines (fugitive emissions) and will generally comprise:  
 
• CO2 emissions from fuel combustion;  
 
• CH4, N2O, NOx, CO, SO2 and non-methane volatile organic compounds (NMVOCs) 

emissions from incomplete fuel combustion; and 
 
• fugitive emissions of NMVOCs from fuel evaporation.  
 
The GHGEA (refer to Appendix 10) concluded that, at the maximum rate of production, the 
proposal would create an estimated total of approximately 89226.4 t CO2-e (tonnes of carbon 
dioxide equivalents) over a period of 10 years. Yearly onsite emissions are calculated to be 
approximately 8,922.6 t CO2-e. 
 
4.12.2.2 Scope 2 Emissions 

Scope 2 emissions are physically produced by another organisation and are often referred to 
as indirect emissions. Scope 2 emissions are usually produced through the consumption of 
electricity. Electricity will be consumed by the proposal through site buildings, such as the 
portable lunch-room, office and amenities building located at each site; and the sand 
washing plant, which will utilise electric powered pumps and motors.  
 
An estimated total of 1,281.6 t CO2-e Scope 2 emissions will be produced by the proposal 
over a 10 year period, with a yearly average of 128.16 t CO2-e.  
 
4.12.2.3 Scope 3 Emissions 

Scope 3 emissions are those which occur off-site and are considered to be outside of the 
influence of Mackas Sand. Scope 3 emissions include those created by transport of sand 
products outside of the study area and from end use of sand products, which could use in 
foundries or sand production. The World Business Council for Sustainable Development and 
the World Resources Institute Greenhouse Gas Protocol 2004 (WRI, 2004) considers the 
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reporting of Scope 3 emissions to be optional due to the complexity of calculating such 
emissions and the potential for the double counting of emissions.  
 
Scope 3 emissions have been estimated for the proposal for the transport of sand to local 
and regional markets, based on the assumption that 40 percent of products would be 
transported to Sydney markets and 60 percent would be transported to Newcastle. An 
estimated total of 79,331.3 t CO2-e Scope 3 emissions may be produced by the proposal 
through off-site transport operations over a 10 year period. The estimated emissions for a 
one-way trip to Newcastle are 0.0415 t CO2-e and the estimated emissions for a one-way trip 
to Sydney are 0.265 t CO2-e.  
 
4.12.3 Greenhouse Gas Impact Assessment 

There are currently no accepted methods for assessing the impact of greenhouse gas 
emissions from an operation on global climate. Therefore a comparative analysis of 
emissions created by the proposal has been made against national and global greenhouse 
emissions. 
 
It is estimated that the proposal will contribute an estimated 0.016 percent to yearly national 
greenhouse emissions (based on 2004 modelling, refer to Appendix 10). It is also estimated 
that the proposal will contribute an estimated 0.000219 percent to yearly international 
greenhouse gas emissions (also based on 2004 modelling, refer to Appendix 10).  
 
Given the small contribution that the proposal may make towards global greenhouse gas 
emissions, it is reasonable to conclude that there will be no measurable environmental 
effects associated with greenhouse gas emissions from the proposal. It is however, 
recognised that the cumulative effect of many small greenhouse gas emissions has resulted 
in the enhanced greenhouse effect (DCCc 2008).  
 
4.12.4 Proposed Management and Mitigation Measures 

Mackas Sand greenhouse gas and energy management focus will be directed at an efficient 
use of fuel and energy use on-site.  Mackas Sand will exercise the following mitigation 
activities for both management and operational activities:   
 
• review energy efficiency in plant and equipment operation, consideration to be given to 

the advantages of energy efficient components such as high efficiency conveyors, 
screens, external lighting, and efficient air conditioning systems; 

• review operational initiatives such as turning off idling plant equipment; 

• review control and temperature settings for air conditioning units in site facilities; 

• implement the potential energy efficiency opportunities in water pumping systems (for 
example, variable speed drive pumps); and 

• review changes in power consumption with installation of new equipment and install 
power factor correction equipment to suit.  
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4.13 Socio-economic Considerations 

4.13.1 Worimi LALC Cultural Development Programme 

Worimi LALC is seeking to utilise revenue from the proposal to fund an ongoing cultural 
development programme.  The key goals and objectives of this programme include: 

 
• Improved financial and operational sustainability: 

 administration; 

 building capacity (staffing etc.); 

 career training and development; and 

 governance. 

 
• Land and property development: 

 medical services; 

 child care and social outlets; 

 retirement and residential; 

 investment and commercial (i.e. rental); and 

 Aboriginal social housing. 

 
• Development of the Murrook Aboriginal Culture Centre including:  

 education, employment and training initiatives (Vocational Education and Training 
Centre); 

 cultural exchange & cultural tours (including coastal 4WD sand tours); 

- tourism development; 
- education providers including:  primary, secondary and tertiary; 
- corporate groups, both Government and NGOs; 
- wider community and social organisations including: 

 dance; 
 theatre; 
 arts and music; and 
 revitalization of (Ghaddung) language; 

 
 restaurant/café: 

- conference, wedding and events venue; 
 

 product development and production including: 

- native honey; 
- native Aboriginal bush food propagation for retail; 
- aquaculture; and 
- arts and crafts. 
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• Protection and promotion of Aboriginal culture including: 

 green teams and land management; 

 Aboriginal cultural surveys and sites management; and 

 seed collection and propagation. 

Aboriginal culture, like any extant culture, has had to adapt to changes over time and will 
have to continue to adapt and evolve in the future in order to function on an equal footing 
with the remainder of Australian society.  Aboriginal cultural use of the landscape and its 
natural resources has also had to adapt to encompass changes brought about by 
non-Indigenous colonisation of Australia.  
 
In pre-contact times (prior to non-Indigenous settlement), the cultural use of the landscape 
and its resources were those of the hunter-gatherer and were related to subsistence 
activities and the trade or exchange of resources that were surplus to needs.  In exchange 
for these resources the Aboriginal people received resources not available in their lands.  In 
the 21st Century the lands available to Aboriginal people in coastal NSW for hunting and 
gathering are no longer viable for subsistence and cultural use of the landscape and its 
resources by Aboriginal people has had to evolve in reply.  One way in which this has 
become viable for Aboriginal people is to adapt their pre-contact trade and exchange 
networks to encompass use of resources on larger scale to facilitate ongoing cultural 
programs.  The cultural use of the landscape and its resources by Aboriginal people continue 
to evolve to be viable today and into the future. 
 
4.13.2 Study Area Overview 

The study area is located in the Stockton Bight dune system, approximately 15 kilometres to 
the north-east of Newcastle, near Salt Ash, in the Port Stephens LGA (The LGA).  The LGA 
covers almost 1000 square kilometres and is predominantly rural, with expanding urban 
areas and some industrial, military and commercial land uses. A significant portion of the 
LGA encompasses National Park, State Forest and nature reserves. The main population 
centres in the LGA are Raymond Terrace, Nelson Bay and the villages of Karuah and 
Medowie. The main industries are tourism, agriculture, manufacturing, fishing and oyster 
farming.  
 
The study area is located in Port Stephens Council’s Rural East Precinct, which 
encompasses Salt Ash, Tomago, Williamtown, Newcastle Airport and the Williamtown Royal 
Australian Air Force (RAAF) Base (refer to Figure 4.15). Land uses currently occurring in the 
area are mainly associated with agriculture, which is dispersed throughout the precinct, 
manufacturing, which is concentrated in Tomago and activities associated with Newcastle 
Airport and Williamtown RAAF Base.  Land immediately surrounding the study area is zoned 
for rural agriculture, general recreation and environment protection/water catchment uses 
(refer to Figure 4.15).  
 
4.13.3 Demographic Profile 

Port Stephens Council has prepared community profiles for all its major precincts based on 
the results of the Australian Bureau of Statistics Census for Housing and Population in 1991, 
1996, 2001 and 2006 (Port Stephens Council 2008). As discussed, the proposal is located in 
the Council’s Rural East precinct.  A summary of the key demographic features and changes 
that have occurred in the precinct and the LGA between 1991 and 2006 is provided in 
Table 4.19.  
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Table 4.19 – Summary of Demographic Changes 1991 to 2006 for the 
Rural East Precinct1 

 
Demographic Rural East Port Stephens LGA NSW Average 

1991 2006 1991 2006 1991 2006 
Population       
Total Population 2,528 2,392 43,707 60,013 n/a n/a 
Age       
Percent aged 17 and below 25.1 18.8 28.8 25.3 26.5 24.0 
Percent aged 18 to 64 68.8 66.3 59.3 57.9 61.7 62.2 
Percent aged 65 and above 6.6 14.7 12.1 16.7 11.9 13.8 
Accommodation       
Occupied private dwellings 761 811 15,119 23,193 n/a n/a 
Total dwellings 800 855 18,936 28,883 n/a n/a 
Percent renting 26.2 13.0 21.7 21.1 24.7 25.7 
Percent purchasing 21.4 30.2 19.7 23.4 22.5 27.3 
Percent owned 42.0 45.0 34.4 30.3 38.0 30.1 
Employment       
Percent unemployed 8.8 4.8 12.2 7.2 11.2 5.9 
Workforce participation rate 69.3 58.4 57.0 54.1 60.7 59.0 
Income       
Weekly household income 
less than $350 

n/a 18.1 n/a 16.5 n/a 14.9 

Language       
Percent speaking English not 
at all, or poorly 

2.7 2.9 2.2 2.3 13.4 12.5 

Education       
Percent aged 15 years and 
over with no qualification 

57.5 45.9 60.0 48.9 58.8 45.6 

Percent left school before 
Year 12 or equivalent 

n/a 57.9 n/a 61.9 n/a 46.4 

Percent attending pre-school 1.6 0.9 1.9 1.9 1.7 1.8 
Percent attending primary 
school 

8.9 6.3 11.2 9.2 9.4 8.5 

Percent attending  secondary 
school 

5.8 5.3 6.8 7.0 7.1 6.8 

Transport       
Percent of households with 
no vehicle 

6.5 5.7 8.3 7.0 11.2 15.0 

1 Data Source: Port Stephens Council 2008 
 
 
Key demographic features of the area include:  
 
• The Port Stephens LGA accounts for 9.5 percent of the total population of the Hunter 

Region and has experienced the highest population growth of any Council in the region 
(Port Stephens Council 2007b). 

 
• A substantial decrease in the number of young people in the Rural East Precinct 

occurred between 1991 and 2006. This was countered by significant growth in the 
number of people aged 65 and older. This trend occurred throughout the state, although 
is more pronounced in the LGA and Rural East Precinct. 
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• Home ownership and home purchase rates are much higher in the Rural East Precinct 
than the LGA and NSW State average and substantially lower for rented homes. 

 
• The proportion of the Rural East Precinct’s population that does not speak English, or 

does not speak it well, was much lower than the state average. 
 
• The most common occupations of residents in the Rural East Precinct were technicians 

or trades workers (26 percent of the workforce) and the greatest industry of employment 
was public administration and safety (28.7 percent of the workforce), followed by 
manufacturing (11.3 percent of the workforce). 

 
4.13.4 Future Expansion in the Study Area 

Port Stephens LGA is identified in the Lower Hunter Regional Strategy (LHRS) (Department 
of Planning 2006) as a growth centre with 12,500 new dwellings to be created over the next 
25 years. Of these 7200 are anticipated to be new dwellings which would mostly be located 
around the existing centres of Medowie, Raymond Terrace and Nelson Bay, with some 
development also occurring at Tanilba Bay and Anna Bay. The exact location of these areas 
will be defined through ongoing local planning.  
 
The Port Stephens Community Settlement and Infrastructure Strategy (the Settlement 
Strategy) has been developed by Port Stephens Council (2007b) to enable the 
implementation of the LHRS within the LGA. The Settlement Strategy predicts that by 2031 
the population of the LGA will grow by 55,474 people. Although, the Rural East Precinct is 
predicted to only grow by 220 people in this period. The majority of population growth is 
predicted to occur within the Raymond Terrace, Medowie, Tomaree Peninsula and Fern Bay 
planning districts. The Settlement Strategy predicts that, for the Rural East Precinct ‘minimal 
population growth due to flooding, aircraft noise issues and a lack of infrastructure’.  
 
4.13.5 Community and Economic Effects 

In addition to the social, economic and cultural benefits to Worimi LALC as identified in 
Section 4.13.1, the proposal will generate significant additional benefits through ongoing 
employment, expenditure within the local community and flow on effects resulting from the 
provision of significant sand resources for the Newcastle and Sydney markets.  
 
Based on estimates of the available sand resources provided in Section 2.2 and current 
average market rates of $10-13 per tonne for construction sand and $14-16 per tonne for 
industrial grade sand, the current overall value of the sand resources on Lot 218 and Lot 220 
that may be extracted for the proposal is approximately $250 million (based on 2008 prices).   
In addition to this, it is estimated that if a suitable water supply can be obtained, washing 
sand on Lot 220 to produce industrial quality sand and high quality fine construction sand, 
will add approximately 50% to the value of sand extracted increasing the value of the 
resource on Lot 220 by approximately $40 million to $50 million making the potential net 
value of the sand resource approximately $300 million (based on 2008 prices).  It is apparent 
from these considerations that washing of the sand resource will significantly add to the 
value of the natural sand resource that is proposed to be extracted.   
 
At a sand production rate of 2 million tonnes per year, the proposal will generate 
approximately $30 million in revenue per year.  In regard to the immediate local community, 
there will be the continued employment of existing Mackas Sand staff, who due to 
diminishing supplies at the existing Mackas Sand operation, will be made redundant in early 
2009 if the proposal is not implemented.  The proposal will provide 10 to 18 full time positions 
when fully operational.  It is estimated that between $650,000 and $1,170,000 will be earned 
per annum by staff working on the proposal.  It is envisaged that a large proportion of these 
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wages will be spent in the local economy, where currently all staff working for Mackas Sand 
reside.  Mackas Sand is also a locally-owned company that will be investing approximately 
$1,000,000 to provide for site infrastructure and new equipment.       
 
The proposal is unlikely to cause negative effects on the local economy.  Mackas Sand and 
their employees will benefit the local and regional economies through direct spending of 
wages and employing the services of contractors, consultants, tradespeople, transport 
operators etc.  
 
Local and State governments can expect economic benefits to continue from Mackas Sand, 
including revenue from taxes and payments for services from statutory bodies.  
 
The federal government will continue to receive revenue from Mackas Sand through means 
including company tax, excise on imported equipment and goods, fuel excise and other taxes 
such as the goods and services tax and income tax.  
 
As discussed, the proposal will secure a significant and long-term source of income for 
Worimi LALC, who represent the original inhabitants of Stockton Bight. As part of the 
proposal, Mackas Sand will also provide the following benefits to Worimi LALC:  
 
• a percentage of overall turnover from sand extraction operations;  

• a guarantee that 25 percent of employees working on the proposal will be Worimi LALC 
members;  

• vocational training for two to four Worimi members per year in machinery operation; and 

• a scholarship worth $20,000 to Newcastle University for two Worimi students per year.   

4.13.6 Cumulative Impacts 

The proposal will have very limited cumulative interaction with surrounding developments 
and activities, other than through the use of the public road network.  The proposal will 
effectively result in the transfer of existing Mackas Sand personnel and some equipment for 
the existing operations to proposed operations on Lot 218 and Lot 220.  
 
The proposal will not result in a substantial overall increase in sand production in the 
Stockton Bight area, due to the diminishing capacity of most existing sand mining operations 
(refer to Section 2.2.3). There are no known proposed or approved developments within the 
vicinity of either Lot 218 or Lot 220, and a large proportion of the land surrounding each site 
has recently been declared a conservation zone, thereby limiting the potential for future 
development in the area. 
 
The proposal will act to off-set a significant decline in construction and industrial grade sand 
supplies for Sydney and Hunter regional markets which is being caused by diminishing 
availability to sand resources in the Newcastle and Sydney Regions (refer to Section 2.2.3).  
 
If the proposal were not to proceed, the lack of access to sand resources at Lot 218 and Lot 
220 would add to the decline of available construction and industrial grade sand resources 
for the Sydney and Hunter markets. The limitation of sand supplies to these markets would 
have significant flow-on effects to the wider communities of the Sydney and Hunter regions, 
who are dependent on sand products for a number of essential uses including: construction 
components (such as concrete), industrial products (such as glass and fibre glass) and for 
use in industrial processes (such as foundries).    
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5.0 Draft Statement of Commitments 
 
The DGRs for the proposal (Appendix 1) require that the EA include a Draft Statement of 
Commitments which details the measures proposed by Mackas Sand for environmental 
mitigation, management and monitoring.  
 
If approval is granted under the EP&A Act for the proposal, Mackas Sand will commit to the 
following controls.  
 
 
5.1 Operational Controls 
 
5.1.1 All activities will be undertaken generally in accordance with this EA.  
 
5.1.2 Sand extraction and processing activities at Lot 218 and Lot 220 may be undertaken 

24 hours per day, seven days per week.  
 
5.1.3 Transport activates will be undertaken between 5.00 am and 10.00 pm, seven days 

per week.  
 
5.1.4 A maximum of 1,000,000 tonnes per year of sand products will be extracted from 

Lot 218 and a maximum of 1,000,000 tonnes per year will be extracted from Lot 
220.  

 
 
5.2 Ecology 
 
5.2.1 A Vegetation Clearance Management Plan will be developed prior to any vegetation 

clearing occurring for the proposal.  This plan will be implemented for all vegetation 
clearing required as part of the proposal. 

  
5.2.2 A comprehensive Biodiversity Monitoring Program will be developed prior to any 

vegetation clearing being undertaken for the proposal.  
 
5.2.3 Clearing operations will be timed so that potential impacts on breeding species, 

particularly the squirrel glider and threatened micro-bats are avoided.  Where 
possible, clearing will be avoided in winter months when micro-bats and the eastern 
pygmy possum are in a state of torpor and squirrel gliders begin to breed. 

 
5.2.4 A Feral Animal Control Management Plan will be developed and implemented prior 

to any clearing activities being undertaken for the proposal.  
 
5.2.5 A comprehensive Rehabilitation and Decommissioning Plan will be prepared to 

ensure rehabilitation objectives are achieved to a reasonable extent.   
 
 
5.3 Aboriginal Heritage 
 
5.3.1 An Aboriginal Cultural Heritage Management Plan (ACHMP) will be developed in 

consultation with the relevant Aboriginal stakeholders and DECC prior to the 
commencement of any clearing activities.   

 
5.3.2 An Aboriginal Cultural Heritage Management Group will be established prior to 

commencement of the proposal to managed matters relating to Aboriginal cultural 
heritage within the study area.  
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5.3.3 The Aboriginal Cultural Heritage Management Group will conduct a monitoring visit 

to the Lot 218 proposal area on a monthly basis for the first 12 months of operation, 
with subsequent inspection intervals to be determined as part of the ACHMP. 

 
5.3.4 The Aboriginal Cultural Heritage Management Group will conduct a monitoring visit 

to the Lot 220 operational area on a biannual basis for 12 months, with subsequent 
inspection intervals to be determined as part of the ACHMP.  

 
5.3.5 A sample of reject material from the screening operations on Lot 220 will be taken 

each day, where sufficient material is present. The samples will be provided to the 
Aboriginal Cultural Heritage Management Group on a monthly basis.  

 
 
5.4 Historic Heritage 

5.4.1 Prior to disturbance of any tanks traps at either Lot 218 or Lot 220, the location of 
the tank traps will be surveyed and a photographic record made in accordance with 
Heritage Council of NSW requirements for archival recording. The survey data and 
photographic recording will be forwarded to the Heritage Branch of the Department 
of Planning.  

 
5.4.2 Any disturbed tank traps will be replaced along the original alignment of the 

Northern Defence Line.   
 
 
5.5 Traffic and Access 
 
5.5.1 In accordance with the requirements of Section 4.5 of the Port Stephens Section 94 

Development Contributions Plan 2007, Mackas Sand will make a road maintenance 
contribution of 1.20 cents per tonne.kilometre for product transported on Port 
Stephens Council LGA roads. 

 
5.6 Noise 
 
5.6.1 An Operational Noise Management Plan will be developed for the proposal and 

implemented prior to sand extraction commencing. The plan will incorporate a noise 
monitoring program to monitor noise emissions and determine compliance with the 
project specific noise goals. The plan will include specific measures to monitor and 
address potential noise impacts at residential receiver R27 (Hufnagl Residence).  

 
 
5.7 Air Quality 
 
5.7.1 Dust suppression activities, such as spraying a suitable dust suppressant, will be 

undertaken on all unsealed access roads used to transport product from Lot 218 
and Lot 220 so that at least a 75 percent reduction in dust generation is achieved. 
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5.8 Groundwater 
 
5.8.1 A Groundwater Management Plan will be developed prior to any sand extraction 

activities to the satisfaction of the Department of Planning. 
 
5.8.2 Any refuelling of equipment used for the proposal will be undertaken by a registered 

contractor to remove the need for on-site storage of fuels. No maintenance of 
equipment or storage of chemicals will occur at either site.  

 
5.8.3 Prior to sand washing being undertaken on-site access to a suitable water supply will 

be obtained and evidence of this will be provided to DoP.  Prior to sand washing 
commencing a detailed Water Management Plan for the sand washing operation will 
be prepared and provided to DoP.   

 
 
5.9 Surface Water  
 
5.9.1 Table drains and flow dissipation structures will be installed along on-site access 

roads as required in accordance with the Erosion and Sediment Control Regional 
Policy (Port Stephens Council 2002) and the Code of Practice for Managing Urban 
Stormwater – Soils and Construction (Landcom 2004).  

 
 
5.10 Public Safety 
 
5.10.1 High visibility fencing with appropriate set back from the extraction face and signage 

will be erected on the seaward side of the Lot 218 operational area.  
 
5.10.2 Any access tracks leading into either Lot 218 or Lot 220 other than those used for 

product haulage will be blocked from recreational vehicle use with boulders or other 
suitable methods.  

 
5.10.3 Inspections of high visibility fencing and any structures built to control public access 

to the sites will be undertaken every week. Maintenance or repair of any fences and 
structures will occur within this timeframe, as required.  

 
 
5.11 Visual 

5.11.1 A 30 metre vegetated buffer will be maintained along the northern boundary of Lot 
220, except where the proposed access road will be constructed into the site. Buffer 
areas of 20 metres will be maintained along the other boundaries of the site. In-fill 
planting will be undertaken in buffer areas as required to ensure a sufficient visual 
screening is in place around the site.  

 
5.11.2 Extensive supplementary planting of suitable screening species will be undertaken 

in the Lot 220 northern boundary buffer area within 50 metres of the Hufnagl 
residence. 

 
 
5.12 Greenhouse Gases  

5.12.1 Mackas Sand will seek to achieve continuous improvement in energy efficiency in 
sand extraction and processing operations.  
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5.13 Environmental Management, Monitoring and Auditing 
 
5.13.1 Mackas Sand will obtain an Environmental Protection Licence for the proposal in 

accordance with the Protection of the Environment Operations Act 1997.  
 
5.13.2 Three years after the commencement of the proposal, and every four years 

thereafter, Mackas Sand will commission and pay the full cost of an Independent 
Environmental Audit of the proposal.  

 
5.13.3 Within 7 days of detecting an exceedance of the limits/performance criteria in this 

approval or an incident causing (or threatening to cause) material harm to the 
environment, Mackas Sand shall report the exceedance/incident to DECC and any 
relevant agency. The report will:  

 
• describe the date, time and nature of the exceedance/incident;  

• identify the cause (or likely cause) of the exceedance/incident;  

• describe what action has been taken to date; and 

• describe the proposed measures to address the exceedance/incident.  

5.13.4 Prior to the commencement of any operations, Mackas Sand will implement, 
publicise and list with a telephone company a contact phone number, which will 
enable the general public to reach a person who can arrange appropriate response 
action to the enquiry. Mackas Sand will maintain a register to record details of all 
enquiries received and actions undertaken in response. Mackas Sand will supply the 
DECC with a copy of the enquiries register on an annual basis.  
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6.0 Conclusion and Justification 

6.1 Overview of Environmental Impacts 
 
As detailed in Section 4, the environmental impacts of the proposal have been identified and 
the subject of a detailed environmental assessment that has been based on:  
 
• assessment of site characteristics (existing environment);  

• consultation with government agencies;  

• consultation with community and other stakeholders; and 

• expert technical assessment.  

The key issues identified, including those specified in the DGRs, were the subject of 
comprehensive specialist assessments, which are detailed in Section 4 and the appendices 
to this document.  

Whilst there are many complex aspects which must be read in their entirety to fully 
understand these assessments, Table 6.1 provides a broad overview of the key outcomes of 
the EA.  

Table 6.1 - Overview of Environmental and Social Impacts 
 
Environmental/Social 
Issue 

Overview of Key Outcomes  
(After proposed Management and Mitigation) 

Ecology • sand extraction operations at Lot 220 require the removal of up to 
48 hectares of Coastal Sand Apple – Blackbutt Forest over a 10 to 
20 year period.  This represents less than three percent of Coastal 
Sand Apple – Blackbutt Forest in the Stockton Bight area.  The site 
will be progressively rehabilitated to re-establish the Coastal Sand 
Apple – Blackbutt Forest on the site;  

• no vegetation removal will occur for any other component of the 
proposal;  

• the proposal is not anticipated to impact on any threatened or 
endangered species, populations or communities; 

• the proposal is one of the outcomes of the dedication of the Worimi 
Conservation Lands by Worimi LALC, which has resulted in the 
creation of a 4,438 hectare conservation zone containing 
approximately 2,180 hectares of native forest, adjacent to the study 
area; and 

• the adjacent Worimi Conservation Land contains large tracts of 
similar habitat and vegetation to that found in the study area. 

Aboriginal Archaeology • the study area is considered to have high Aboriginal Cultural 
Significance;  

• one archaeological site and an associated PAD was found at Lot 
218;  

• three archaeological sites and one PAD were located at Lot 220;  
• overall, the Lot 218 operational area is considered to have low to 

moderate archaeological significance;  
• overall, Lot 220 is considered to have moderate to high 

archaeological significance; and 
• any archaeological or cultural value associated with the study area 

is also present in abundance within the adjacent Worimi 
Conservation Lands, which will be preserved in perpetuity.  
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Table 6.1 - Overview of Environmental and Social Impacts (cont) 
 
Environmental/Social 
Issue 

Overview of Key Outcomes  
(After proposed Management and Mitigation) 

Groundwater • the study area is located within the Stockton Bight groundwater 
resource which is regulated by the Water Sharing Plan for the 
Tomago-Tomaree-Stockton Groundwater Resources;  

• groundwater will not be impacted by sand extraction operations as 
they will be managed so that extraction occurs to no-less than one 
metre above the highest predicted groundwater level, or two metres 
above the known groundwater level, in accordance with DWE policy 
(Fergus Hancock pers. comm.) and the Tomago-Tomaree-Stockton 
Groundwater Management Plan 1996;  

• if appropriate licences are obtained, 1 to 2 ML per day of 
groundwater may be used by the proposed wash plant.  This water 
will contain fine silt particles after washing and will either be 
collected and recycled or infiltrated back into the water table through 
infiltration ponds that will be constructed adjacent to the wash plant.  
A Water Management Plan will be developed for sand washing 
operations prior to sand washing occurring; 

• groundwater modelling indicates the extraction of 1 to 2 ML/day of 
groundwater and subsequent infiltration of this water will have 
negligible impacts on groundwater levels in the surrounding area. 

Surface water • the soils of the study area consist of highly permeable sands which 
display high infiltration rates and consequently no defined drainage 
lines occur within the study area;  

• the proposal will not affect any surface waters.  
Historic Heritage • a row of tank traps that were constructed as part of the Northern 

Defence Line in World War II are situated on Lot 220 and have 
previously been observed on Lot 218;  

• the tank traps observed at Lot 218 are thought to have been buried 
by mobile sand;  

• the tank traps are listed as State significant heritage items on the 
Port Stephens Council LEP;  

• the tank traps will be removed, stored and replaced on their original 
alignment as part of the proposal;  

• no other historic heritage items have been identified within the study 
area.  

Noise • the study area is surrounded by rural lands and reserve areas and 
relatively low background noise levels were recorded at most 
nearby receivers;  

• the nearest receivers to Lot 218 are located approximately 
1.3 kilometres to the north along Nelson Bay Road and 
approximately 1 kilometre to the west on Lavis Lane.  Noise 
modelling indicates that noise emissions from extraction operations 
at Lot 218 will comply with relevant noise criteria at surrounding 
residential receivers;  

• the nearest receiver to Lot 220 is R27 which is located 
approximately 80 metres to the north of the proposed extraction 
area.  Noise modelling indicates that noise emissions from 
extraction operations at Lot 220 will comply with relevant noise 
criteria at R27 if the identified noise controls are implemented;  

• significant noise impacts are not predicted to occur at any other 
residences; 

• a Noise Management Plan, incorporating a noise monitoring 
program, will be developed to manage any noise impacts 
associated with the proposal.  
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Table 6.1 - Overview of Environmental and Social Impacts (cont) 
 
Environmental/Social 
Issue 

Overview of Key Outcomes  
(After proposed Management and Mitigation) 

Air Quality • the Port Stephens Area is considered to have good air quality, 
although currently no air quality monitoring is undertaken in the Port 
Stephens LGA;  

• dust generated by the proposal is not expected to impact on any 
residences that are not part of the proposal, provided that dust 
suppression is undertaken on the unsealed haul roads used to 
access Lot 218 and 220.  

Traffic and Transport • the local road network has substantial existing capacity;  
• traffic generated by the proposal will not significantly impact on the 

level of service and road safety of the local road network. 
Visual impacts • the proposal may create visual impacts for one resident and 

measures to screen and minimise these impacts will be 
implemented; 

• the proposed operations at both sites will be screened by existing 
landform and vegetated sand dunes and will not be visible from any 
key viewsheds. 

Public safety • the proposal may create a hazards for recreational users of 
Stockton sand dunes who illegally enter the privately owned study 
area;  

• measures will be implemented to ensure public access to the study 
area is restricted and adequate signage advising of the extraction 
operations is in place. 

Greenhouse • the proposal will result in minor emissions of greenhouse gases 
through the operation of sand extraction and processing equipment 
and transport vehicles. 

Socio-economic  • Worimi LALC proposes to use the revenue it obtains from the 
proposal to fund a multi-faceted cultural development programme; 

• based on current market rates, it is estimated that the value of sand 
that may be extracted by the proposal is approximately $250 million 
with this potentially being increased to $300 million if approximately 
50% of the sand extracted from Lot 220 is washed; 

• any socio-economic effects of the proposal will create a significant 
positive benefit for the LGA and its community; 

• the proposal will provide Worimi LALC with a long term source of 
income, employment and other benefits; 

• the proposal will provide for the continued employment of existing 
Mackas Sand staff and the continued operation of Mackas Sand;   

• the proposal will provide a significant sand resource for industrial 
and construction markets in the Newcastle area and Sydney;  

• the proposal will fulfil the expectations of Worimi LALC in respect to 
assurances made by the NSW Government during negotiations 
over the Worimi Conservation Area. 

Cumulative impacts • cumulative impacts associated with the proposal are considered to 
be negligible.  
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The impacts of the proposal have been minimised through:  

• obtaining a detailed understanding of the issues and impacts by scientific evaluation;  

• developing proactive and appropriate strategies to avoid, minimise and mitigate or 
manage; and 

• implementation of commitments as set out in the draft Statement of Commitments (refer 
to Section 6). 

 
6.2 Suitability of the Site 
 
The proposed sand extraction sites are located on the Stockton Bight dune system, 
approximately 20 to 25 kilometres to the north-east of Newcastle, near Salt Ash (refer to 
Figure 1.1).  As shown on Figure 4.3, the sites have good access to major population 
centres and major road networks through Nelson Bay Road, Cabbage Tree Road and Lemon 
Tree Passage Road.  These roads provide ready access to the markets which will be utilised 
by the proposal, which as discussed in Section 2.2.3 will include the greater Sydney and 
Hunter regional markets.  
 
As outlined in Section 2.1.3, the sites are located in a relatively undeveloped area with few 
nearby residents.  One property is located approximately 80 metres to the north of the 
proposed extraction area on Lot 220 and operations have been designed to minimise 
impacts to any residents at this property.  
 
The proposed extraction sites are located in an area that is currently and has been 
historically, extensively used for sand extraction.  Three existing sand quarries operate 
immediately adjacent to Lot 220 and are expected to cease operations in coming years.  The 
Quality Sands and Ceramics sand quarry is located adjacent to Lot 218 and until recently 
produced up to 400,000 tonnes of sand per year.  Operations at this site have diminished 
due to a lack of available sand resources.  Toll Bulk Sands operate a sand quarry 
approximately one kilometre to the west of Lot 218 and are expected to cease operating in 
the next few years due to diminishing sand reserves.  
 
The reduction of existing sand extraction operations near the study area is expected to 
largely offset any perceived increases in traffic generated by the proposal.  The proposal will 
also allow for sand reserves to continue to be accessed from Stockton Bight, thereby 
replacing any loss of sand supplies from diminishing operations and satisfying demand for 
sand products from Sydney and Hunter regional markets, as discussed in Section 2.2.3.  
 
Lot 218 consists of mobile sand dunes and will not require any vegetation clearing for sand 
extraction to occur.  Lot 220 is covered by Coastal Sand Apple – Blackbutt Forest and 
provides substantial faunal habitat, including habitat for threatened and endangered species.  
Buffer areas of between 20 and 30 metres around the site boundary and a central low-lying 
area will be left undisturbed at this site, leaving an area of approximately 28.6 hectares of the 
76 hectare site undisturbed.  As discussed in Section 4.2, the Coastal Sand Apple – 
Blackbutt Forest vegetation community is widely distributed across Stockton Bight and has 
large tracts conserved in the adjacent Worimi Conservation Lands.  The removal of up to 
48 hectares of this vegetation community is not expected to cause significant ecological 
impacts.  Impact assessments have been prepared in accordance with relevant legislation to 
determine the significance of the proposal on threatened and endangered fauna species that 
may occur at Lot 220 (refer to Appendix 5).  These assessments determined that the 
proposal will not cause significant impacts to any threatened or endangered species.  
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6.3 Benefits of the Proposal 

The proposal will create a number of benefits for the local community through direct means 
such as employment and wages, and indirect processes such as spending and use of 
services.  
 
The proposal will create a number of benefits for Worimi LALC, which are detailed in 
Section 4.13.  These include direct income that will enable implementation of a cultural 
development programme, employment opportunities, training and university scholarships that 
will be provided as part of a commercial arrangement that has been established between 
Mackas Sand and Worimi LALC. The proposal will also create benefits for local, state and 
national governments through land tax, rates, GST, fuel excise and other taxes.  
 
The proposal will provide access to in excess of 20 million tonnes of sand and create a long 
term and potentially indefinite supply of construction sand and at least 20 years supply of 
industrial grade sand for the Sydney and Hunter regional markets. It is anticipated that these 
markets will require up to 3.0 million tonnes of sand per year by 2015, if additional resources 
do not become available (refer to Section 2.2.3).  
 
 
6.4 Ecologically Sustainable Development 

One of the objectives of the EP&A Act is ‘To encourage ecologically sustainable 
development’. The definition of Ecologically Sustainable Development (ESD) adopted by the 
EP&A Act is detailed in Section 6(2) of the Protection of the Environment Administration Act 
1991. The four principles of ESD defined under this act are:  
 
• the precautionary principle – if there are any threats of serious or irreversible 

environmental damage, lack of scientific certainty should not be used as a reason for 
postponing measures to prevent environmental degradation;  

 
• inter-generational equity – the present generation should ensure the health, diversity and 

productivity of the environment are maintained or enhanced for the benefit of future 
generations; 

 
• conservation of biological diversity and ecological integrity – this is a fundamental 

consideration; and 
 
• improved valuation, pricing and incentive mechanisms – environmental factors should be 

included in the valuation of assets and services.  
 
Table 6.2 outlines the ways these principles have been considered for the proposal.  
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Table 6.2 – Incorporation of the Principles of 
Ecologically Sustainable Development 

 
ESD principle  Relationship to the proposal 
Precautionary principle • a detailed analysis of available scientific information has been 

undertaken for the EA and consideration has been given to the 
extent of scientific certainty relating to any potential impacts;  

• an assessment of alternatives that could be used to replace or 
supplement the proposal has been undertaken (refer to 
Section 2.2.4);  

• potential threats of serious or irreversible environmental damage 
were identified by a risk assessment undertaken for the initial stages 
of the EA process. This risk analysis was revised as a greater 
understanding of the proposal and its potential impacts developed 
through the EA. Any potential impacts are identified and assessed 
through the EA (refer to Section 4); and 

• measures to mitigate potential impacts associated with the proposal 
have been developed and are discussed in Section 4.  

Inter-generational equity • potential social impacts associated with the proposal were 
considered as part of the EA (refer to Section 4.13); 

• a number of mitigation measures will be implemented to minimise 
any potential impacts to the local community (refer to Section 4);  

• the proposal will not sterilise any land from any potential future land 
uses;  

• the proposal will assist in addressing industrial and construction 
grade sand supply limitations to the Hunter and Sydney regional 
markets (refer to Section 2.2.3);  

• the proposal will create a potentially indefinite source of construction 
grade sand supplies for future generations through utilisation of 
naturally replenishing sand resources at Lot 218;  

• the utilisation of sand resources at Lots 218 and 220 were key 
elements in the dedication of the Worimi Conservation Lands by 
Worimi LALC. These lands will preserve a 4438 hectare section of 
Stockton Bight for future generations; and  

• the proposal will create a number of ongoing benefits for Worimi 
people, local and wider communities (refer to Section 4.13).  

Conservation of 
biological diversity and 
ecological integrity 

• potential impacts to flora and fauna species and vegetation 
communities of local, regional, state and national significance were 
identified and mitigation measures developed to minimise any 
potential impacts as discussed in Section 4.2; 

• the species, communities and habitats present in the proposed 
operational areas of the proposal are extensively represented and 
conserved in the surrounding area (refer to Section 4.2);  

• the extraction of sand resources at Lot 218 will prevent sand dunes 
encroaching on and smothering on average approximately 
2.6 hectares of native forest per year;  

• the utilisation of sand resources as part of the proposal was a key 
element in the dedication of the Worimi Conservation Lands by 
Worimi LALC. These lands preserve a 4438 hectare part of 
Stockton Bight, including approximately 2180 hectares of Coastal 
Sand Apple – Blackbutt Forest;  
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Table 6.2 – Incorporation of the Principles of 
Ecologically Sustainable Development (cont) 

 
ESD principle  Relationship to the proposal 
Conservation of 
biological diversity and 
ecological integrity 
(cont) 

• approximately 28.6 hectares of Coastal Sand Apple – Blackbutt 
Forest will be left undisturbed at Lot 220, to act as an ecological 
reference site and habitat corridor during operations and provide 
natural seed stock for the re-establishment of vegetation during site 
rehabilitation; and 

• rehabilitation objectives have been developed for the proposal with 
the goal of re-establishing any pre-existing vegetation communities 
following sand extraction operations (refer to Sections 2.3.8 and 
2.4.8). 

Improved valuation, 
pricing and incentive 
mechanisms 

• alternative sand extraction sites and alternative products to natural 
sand were considered for the EA (refer to Section 2.5);  

• an assessment of cumulative impacts was undertaken for the EA 
(refer to Section 4.13.6); and  

• fine grade natural sand is an essential resource for many 
construction and industrial products and processes. Currently, no 
man made products are available as supplements to this type of 
sand. Alternative products are available to medium and coarse 
grade construction sand, although the use of these products is 
currently constrained by high processing and transport costs and 
limited availability.  
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7.0 Checklist of EA Requirements 
 
The DGRs are included in full in Appendix 1 and a checklist of where each requirement is 
addressed in the EA, is provided below. 
 
Requirement Section of EA 
General Requirements  
The Environmental Assessment must include  
• an executive summary Executive Summary 
• a detailed description of the project including the:  

 need for the project; Section 2.2.3 
 various components and stages of the project; and Section2.3 

Section 2.4 
 alternatives considered Section 2.8 
 likely inter-relationship between the proposed operations and 

existing sand extraction operations; Section 2.2.2 

 plans of any proposed building works Figure 2.5 
• a risk assessment of the potential environmental impacts of the project, 

identifying the key issues for further assessment Section 4.1 

• a detailed assessment of the key issues specified below, and any other 
significant issues identified in the risk assessment (see above), which 
includes: 

Section 4.0 

 a description of the existing environment, using sufficient baseline 
data; 

Section 2.1, 
Section 4.0 

 an assessment of the potential impacts of all stages of the project 
including any cumulative impacts, taking into consideration any 
relevant guidelines, policies, plans and statutory provisions (see 
below);  

Section 4.0 

 a description of the measures that would be implemented to avoid, 
minimise, mitigate, rehabilitate/remediate, monitor and/or offset the 
potential impacts of the project, including detailed contingency 
plans for managing any significant risks to the environment;  

Section 4.0 

• a statement of commitments, outlining all the proposed environmental 
management and monitoring measures;  Section 5.0 

• a conclusion justifying the project on economic, social and 
environmental grounds, taking into consideration whether the project is 
consistent with the objects of the Environmental Planning and 
Assessment Act 1979;  

Section 6.0 

• a signed statement from the author of the Environmental Assessment 
certifying that the information contained in the report is neither false nor 
misleading. 

Appendix 3 

Key Issues  
• Biodiversity – including: 

 accurate estimates of any vegetation clearing associated with the 
project;  

 a detailed assessment of the potential impacts of the project on 
threatened species, populations, ecological communities or their 
habitat, and the surrounding National Park Estate and Worimi 
Conservation Lands; and 

 a description of any measures that would be implemented to 
maintain or improve biodiversity values in the region;  

Section 4.2 
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Requirement Section of EA 
• Soil & Water – paying particular attention to: 

 any potential impacts due to acid-sulphate soils;  
 the requirements of the Hunter Water (Special Areas) Regulation 

2003 and Tomago-Tomaree-Stockton Groundwater Sharing Plan;  

Section 2.1.5, 
Section 4.9 

• Noise; Section 4.6 
• Air Quality; Section 4.8 
• Heritage – both Aboriginal and non-Aboriginal heritage;  Section 4.3, 

Section 4.4 
• Visual; and Section 4.11 
• Rehabilitation and Final Land Form – including a detailed description 

of the: 
 proposed rehabilitation strategy for the project (including detailed 

plans of the proposed final landform), taking into consideration any 
relevant strategic land use planning or resource management 
plans or policies; and 

 financial assurances that would be put in place to ensure that this 
strategy is implemented properly; and 

Section 2.3.8 
Section 2.4.8 

• Social & Economic Section 4.13 
References 
The environmental assessment of key issues listed above must take into 
account relevant guidelines, policies, and plans. While not exhaustive, the 
following attachment contains a list of some of the guidelines, policies, and 
plans that may be relevant to the environmental assessment of this project. 

Section 8.0 

Consultation 
During the preparation of the Environmental Assessment, you should 
consult with the relevant local, State or Commonwealth government 
authorities, service providers, community groups or affected landowners.   
In particular, you should consult with: 
• Department of Environment and Climate Change; 
• Department of Water and Energy; 
• Hunter Water Corporation;  
• Department of Primary Industries (Minerals);  
• Roads and Traffic Authority; and 
• Port Stephen’s Council.  
The consultation process and the issues raised must be described in the 
Environmental Assessment. 

Section 1.3 
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8.0 Abbreviations 

ACHMP Aboriginal Cultural Heritage Management Plan 

AHD Australian Height Datum 

BoM Bureau of Meteorology 

CKPoM Comprehensive Koala Plan of Management 

DCC Department of Climate Change 

DCP Development Control Plan 

DECC Department of Environment and Climate Change 

DEWHA Department of Environment, Water, Heritage and the Arts 

DGRs Director-General’s Requirements 

DoP Department of Planning 

DPI Department of Primary Industries 

DRA Don Reed and Associates 

DWE Department of Water and Energy 

EA Environmental Assessment 

ECRTN Environmental Criteria for Road Traffic Noise 

EETMM Emissions Estimate Technique Manual from Mining 

ENM Environmental Noise Model 

EP&A Act Environment Planning and Assessment Act 1979 

EPBC Environment Protection and Biodiversity Conservation Act 1999 

ESA Equivalent Standard Axle 

ESD Ecological Sustainable Development 

FBAPPF Fern Bay Armour Plate Proof Facility 

GHGEA Greenhouse Gas and Energy Assessment 

HREP Hunter Regional Environmental Plan 

HWC Hunter Water Corporation 

INP Industrial Noise Policy 

LALC Local Aboriginal Land Council 
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LEP Local Environment Plan 

LGA Local Government Area 

LHRS Lower Hunter Regional Strategy 

ML Megalitres 

NGERS National Greenhouse and Energy Reporting System 

PAD Potential Archaeological Deposits 

PEA Preliminary Environmental Assessment 

PM Particulate Matter 

PSC Port Stephens Council 

RAAF Royal Australian Air Force 

RBL Rating Background Level 

RTA Roads and Traffic Authority 

SBAPR Stockton Beach Artillery Proof Range 

SEPP State Environmental Planning Policy 

SWL Sound Power Levels 

TSC Act Threatened Species Conservation Act 1995 

TSP Total Suspended Solids 

Umwelt Umwelt (Australia) Pty Limited 

UNFCCC United Nations Framework Convention on Climate Change 

USFHWA United States Federal Highway Administration 

WR Water Reserve 

μm Micrometres 
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