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It is proposed to rehabilitate the southern area as a landform which would support the re-
establishment of native woodland and/or forest.  A detailed design of a proposed final landform 
has yet to be prepared but may include the creation of a single quarry face, to replicate nearby 
sandstone escarpments or ridges, with the remainder of the area constructed as gently 
undulating terrain which would be conducive to the establishment of native woodland.  
 
 
4.3.11 Project Timetable 
 
Table 4.1 provides an indicative Project timetable currently being followed by the Proponent, 
from submission of the Preliminary Assessment in August 2006, through to the 
commencement of activities with the southern extension in about July 2007. 
 

Table 4.1 
Indicative Timetable for Project Progression 

ACTIVITY INDICATIVE TIMING 

Submission of a Preliminary Assessment Late August 2006

Planning Focus Meeting 6 September 2006

Receive Director-General’s Requirements. Early October 2006

Submit Draft Environmental Assessment Early March 2007

Submit Final Environmental Assessment Mid April 2007

Application / Environmental Assessment exhibition period April/May 2007

Compilation of submissions and preparation of response May/June 2007

Review of submissions and lodgement of revised Statement of 
Commitments and Preferred Project Report (if necessary) Late June 2007

Compilation of Director-General’s Environmental Assessment Report July/August 2007

Issue Planning Approval Early September 2007

Make application to modify Environment Protection Licence 11295 Mid September 2007

Prepare required management plans and monitoring programs September/October 2007

Obtain Director-General approval for submitted plans and programs October/November 2007

Commence activities within southern extension December 2007
 
 
 
5.0 ISSUE IDENTIFICATION AND PRIORITISATION 

 

5.1 Introduction 
The environmental issues requiring coverage and assessment within the Environmental 
Assessment will be identified and prioritised as follows. 

 
(i) A comprehensive list of all relevant environmental issues will be assembled through 

consultation with the local community and local and State government agencies, 
completion of preliminary environmental studies and a review of relevant legislation, 
planning documents and environmental guidelines. 

 
(ii) A review of the project design and local environment will undertaken to identify risk 

sources and potential environmental impacts for each environmental issue identified. 
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(iii) An analysis of risk for each potential environmental impact will be completed with a 
risk rating assigned to each impact based on likelihood and consequence of 
occurrence. 

 

(iv) Through a review of the allocated risk ratings and the frequency with which each 
issue was identified, the relative priority of each issue will be determined.  This priority 
will be used to provide an order and breadth of coverage of assessment within the 
Environmental Assessment. 

 
The details of the risk analysis would be included in the Environmental Assessment for the 
project.  For the purposes of this document, an overview is provided to assist readers to 
understand the priority assigned to the various environmental issues in Section 6. 
 
 
5.2 Issue Identification 
Identification of environmental issues relevant to the development and operation of the Project 
is not complete as it will include a combination of consultation, preliminary environmental 
investigations and review of relevant planning documents, of which consultation has yet to be 
fully completed.  Based upon previous consultation undertaken as part of previous 
development applications, the operational experience gained to date at the Calga Sand 
Quarry, the results of preliminary environmental studies in the fields of groundwater, surface 
water, ecology and Aboriginal heritage, and the issues highlighted in the planning documents, 
the following environmental issues have been identified. 
 

1 Groundwater 6 Traffic 
2 Ecology 7 Air Quality 
3 Surface Water 8 Land Use and Land Capability 
4 Aboriginal Heritage 9 Visibility 
5 Noise 10. Impacts on socio-economic setting (especially as 

it relates to property values and siting 
commercial enterprises). 

 
5.3 Preliminary Analysis of Environmental Risk 
Risk is the chance of something happening that will have an impact upon the objectives or the 
task, which in this case is development and operation of the project with minimal affect on the 
local environment.  Risk is measured in terms of consequence (severity) and likelihood 
(probability) of the event happening.  For each environmental issue identified in Section 5.2, 
the potential environmental impacts have been allocated a risk rating based on the potential 
consequences and likelihood of occurrence.   
 
The risk associated with each environmental impact was assessed without the inclusion of any 
operational controls or safeguards in place and based on the qualitative assessment of 
consequence and likelihood, a risk ranking of either; low, medium, high or extreme was 
assigned to each potential impact.  The preliminary analysis of environmental risk determined 
using the above approach is included as Appendix 1. 
 
 

5.4 Environmental Issue Prioritisation 
Based on the issues identified and the risk ratings allocated to the potential environmental 
impacts of these, the following order of priority has been determined.  This order of priority 
provides for the order of assessment in Section 6, namely: 
 



ROCLA MATERIALS PTY LTD  - 24 - PRELIMINARY PROJECT OUTLINE 
Calga Sand Quarry Southern Extension  AND ENVIRONMENTAL ASSESSMENT 
Report No. 664/01   

 
R. W. CORKERY & CO. PTY. LIMITED 

1. Groundwater  
2. Flora and Fauna (Ecology) 
3. Surface Water  
4. Aboriginal Heritage 
5. Noise  
6. Traffic and Transport  
7. Air Quality  
8. Land Use and Land Capability  
9. Visual Amenity 
10. Social Impact 

 
 

6.0 ENVIRONMENTAL FEATURES AND PRELIMINARY 
ASSESSMENT 

 

6.1 GROUNDWATER 
  

6.1.1 Existing Hydrogeological Status 
 
The following description of the existing hydrogeological setting is based on data obtained from 
13 exploration drill holes completed on Lots 1 and 2, DP 805358, 7 of which were completed 
as piezometers (see Figure 6.1). 
 
 
Groundwater Occurrence     
Groundwater is present in the sandstone at depths of between 10m and 25m below ground 
surface (July 2006).  Water table elevations range from approximately 200m AHD at the 
northeastern corner of the Lot 1, DP 805358 to around 145m AHD at the western boundary of 
the Project Site.  The groundwater level pattern appears to be consistent with that observed at 
the existing Calga Sand Quarry site, suggesting hydraulic continuity across the two. 
 
 

Hydraulic Properties 
Short pumping tests have been completed on all 7 piezometers, and revealed a consistent 
average hydraulic conductivity in the range 0.02 to 0.08 m/d (2 to 9 x 10-7 m/s).  This range is 
similar to that encountered in the hard sandstones on the existing quarry site. 
 
 
Water Quality 
Limited water sampling has been undertaken to date.  Based on the perceived hydraulic 
continuity between the existing quarry site and the southern extension and initial surface water 
quality tests, it is expected that similar water quality will prevail, with electrical conductivities in 
the range 50µS/cm to 200µS/cm, and pH between 4 and 6. 
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Recharge and Discharge       
Groundwater level contours generally mirror the surface topography, with a slope across the 
site towards the west, and an average hydraulic gradient of 0.05 (5m per 100m).  The top of 
the ridge occupied by Peats Ridge Road is believed to be both a surface water and 
groundwater divide.  Hence, groundwater flows in a generally westerly direction across the 
site. 
 
Groundwater recharge occurs by infiltration of rainfall into the ground surface within the Project 
Site and areas up-gradient to the east.  Groundwater then flows down-gradient towards 
Cabbage Tree Creek.  As the elevation of Cabbage Tree Creek immediately west of the 
Project Site is between 10m and 20m AHD, i.e. about 130m lower than the lowest water table 
level measured on the Project Site, natural discharge of the groundwater would occur to 
Cabbage Tree Creek.  This would probably be via discharge to the ground surface as springs 
or seeps in the region between the Project Site and the creek.  

 
Groundwater Use and Availability 
A search of DNR (formerly DLWC) records identified 25 licenced bores within an approximate 
3km radius of the Calga Sand Quarry.  The majority of these bores are located to the north of 
the quarry (see Figure 6.2) are used for predominantly domestic purposes (see Table 6.1).  
This typically means that the water is used for drinking water or to supplement a household 
water supply. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6.2 

Registered Local Groundwater Bores 
A4/B&W 
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Table 6.1 
Summary of Groundwater Use 

Authorised/Intended Purpose Number of Bores 
Domestic 5 
Domestic/Stock 5 
Industrial 5 
Domestic/Industrial 3 
General 2 
Monitoring 2 
Unknown 2 
Stock 1 

Source: C.M. Jewell & Associates (2004) - Table 1 
 

The Project Site and surrounding landholdings lie within an area where groundwater is 
managed under the Water Sharing Plan for the Kulnura Mangrove Mountain Groundwater 
Sources 2003. The plan, effective under Section 50 of the Water Management Act 2000, 
includes objectives to manage extraction of groundwater to protect the environment while 
recognising the use of the water for drinking and other purposes.  Under the Water 
Management Act 2000, any activity which impacts on, or ‘accesses’ groundwater within an 
area covered by an active Water Sharing Plan must be licensed for this purpose.   Currently, 
there is an embargo on the granting of water access licences on the Somersby Plateau and 
consequently, existing licences must be obtained through purchase or some other 
arrangement. 
 
 
6.1.2 Key Groundwater Management Issues and Preliminary Assessment

  
Considering the existing hydrogeological setting, including any potential interaction between 
surface and groundwater, a number of key issues for detailed consideration in the 
Environmental Assessment have been established.  These are presented below along with a 
preliminary assessment of the possible impacts.  The preliminary assessment has been based 
on comparison to the impacts associated with the existing Calga Sand Quarry and the relative 
proximity of the proposed southern extension to surrounding water users and GDE’s. 
 
Groundwater Drawdown 
Extraction is proposed below the existing groundwater table and as a consequence, 
groundwater would seep into the created void.  In addition, removing the permeable sand 
resource may result in a small decrease in the recharge potential of the local aquifers.   
 
Based on 3-dimensional modelling undertaken as part of development application for Stage 3 
of the Calga Sand Quarry, it is predicted that groundwater levels would decrease by up to 10m 
immediately surrounding the void of the proposed extraction area.  This drawdown would 
quickly reduce to the south and west due to the relatively steep relief (as predicted by the 
modelling for Stage 3 of the Calga Sand Quarry).  The impact on drawdown to the north will be 
minimal given the presence of the existing Calga Sand Quarry extraction area.  To the east, 
drawdown is expected to reduce more slowly but is still unlikely to exceed 3m at a distance 
greater than 100m from the Project Site. 
 
Peter Dundon & Associates Pty Ltd (PDA) have been commissioned to complete an 
assessment of the potential impact of the project on local groundwater where the actual 
groundwater drawdown prediction will be quantified.  The assessment of PDA will include 
additional analysis of the existing hydrogeological setting and the preparation and running of a 
3-dimensional groundwater model to predict the likely drawdown on the local groundwater 
table. 
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Groundwater Availability 
A reduction in the groundwater table may impact on the saturated thickness and therefore yield 
of bores on properties surrounding the Project Site.  While a complete assessment of the likely 
impact groundwater drawdown may have on these bores, it is noted that the majority of 
licensed groundwater bores are located to the north of the Project Site (see Figure 6.2) where 
groundwater drawdown within some of these bores has been predicted as a consequence of 
Stage 3 operations of the Calga Sand Quarry.  The proposed southern extension is unlikely to 
increase the impact on these bores significantly as the proposed voids are further south.  
 
An assessment of the impact(s) on groundwater availability will be based on an analysis of all 
surrounding groundwater bores and existing yields and possible changes to this as a result of 
the groundwater drawdown predicted by the model to be prepared and run by PDA. 
 
 

Groundwater Dependent Ecosystems (GDE’s) 
The proposed extraction is likely to interrupt sub-surface groundwater flows to the southeast.  
This in turn may reduce any spring fed flows within Cabbage tree Creek and its tributaries and 
ultimately impact on ecological communities which depend on these spring flows.    
LHCCREMS vegetation mapping suggests the presence of several groundwater-dependent 
vegetation communities present along Cabbage Tree Creek west of the Project Site. These 
are Coastal Wet Gully Forest, Swamp Mahogany – Paperbark Swamp Forest, and Swamp 
Oak – Rushland Forest.  
 
A complete assessment to confirm the presence of GDE’s downstream of the Project Site, and 
the potential impact of the project on these (if they are present) has yet to be completed.  
However, as the proposed southern extension has been designed to retain the major 
tributaries of Cabbage Tree Creek (Creek B and Creek C – see Figure 6.1), and the proposed 
area of extraction represents only a small percentage of the Cabbage Tree Creek catchment 
(9.5% of 500ha), the impacts on groundwater recharge and spring flow should be relatively 
minor.  Any subsequent impact on downstream GDE’s would be comparatively small. 
 
Cumberland Ecology have been commissioned by Rocla to map the extent of GDE’s on and 
downstream of the Project Site.  Impact(s) on GDE’s will then be determined based primarily 
on the predicted extent of groundwater drawdown and the subsequent change to groundwater 
flows.  The assessment of impact(s) will be undertaken.  
 
 
Groundwater In-flow 
As extraction would progress below the groundwater table, groundwater would be likely to flow 
into the created void.  Modelling will be undertaken to quantify the volume of quarry in-flows.  
 
A complete assessment of the hydrogeological setting and impacts on these key issues and 
other is to be completed as part of the Environmental Assessment for the proposed southern 
extension.  Based on the results of this assessment, appropriate management measures and 
contingency plans will be identified. 
 
 

6.2 ECOLOGY  
 

6.2.1 Introduction 
 
A preliminary ecological assessment of the Project Site and its surrounds has been undertaken 
by Cumberland Ecology.  The assessment involved a review of previous studies and additional 
field work in December 2005 to assess the existing environment and identify any potential 
constraints to the Project.  A concise summary is provided within this section, however, the 
complete preliminary ecological assessment may be obtained from the Proponent on request.  
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6.2.2 Existing Environment 
 
6.2.2.1 Project Site Flora 
 
The vegetation of the proposed southern extension comprises mainly unaltered bushland 
except for the vegetation that occurs beneath power lines that traverses the Project Site.  This 
has been periodically slashed.  
 
Five plant communities were recorded on the Project Site during the current survey (see 
Figure 6.3) namely:   
 

a) Smooth-barked Apple-Sydney Peppermint-Red Bloodwood open forest; 

b) Grey Gum-Red Bloodwood woodland and low woodland; 

c) Scribbly Gum-Red Bloodwood woodland and low woodland; 

d) Prickly Tea Tree-Swamp Banksia open shrubland; and 

e) Exotic vegetation. 
 
The identified communities are generally similar to those identified by previous vegetation 
mapping.   
 
Although not included in the preliminary assessment of Cumberland Ecology, LHCCREMS 
vegetation maps indicate the likely extent of several groundwater-dependent vegetation 
communities present along Cabbage Tree Creek west of the Project Site. These are Coastal 
Wet Gully Forest, Swamp Mahogany – Paperbark Swamp Forest, and Swamp Oak – Rushland 
Forest.  
 
A total of 147 native flora species were recorded by Cumberland Ecology in the Study Area.  
Darwinia glaucophylla is listed as “vulnerable” under the Threatened Species Conservation 
Act 1995 (TSC Act) was recorded in the south of the current Study Area on the east-west ridge 
(see Figure 6.3). It appeared to favour exposed situations that provided periodic prolonged 
seepage.  One Hibbertia procumbens, listed as “endangered” under the TSC Act, was 
recorded at the eastern edge of Flynn Road (see Figure 6.3). At least three small groups of 
Darwinia glaucophylla also occur in this area.  
 
 
6.2.2.2 Project Site Fauna 
 
A wide range of terrestrial fauna species were recorded in the Study Area by Cumberland 
Ecology of which two threatened species were recorded: the Glossy Black-cockatoo and the 
Red-crowned Toadlet.  Previous investigations have also recorded the following threatened 
species within the Project Site and/or Study Area. 
 

• Yellow-bellied Sheathtail Bat and Grey-headed Flying Fox (vulnerable). 

• Powerful Owl (Vulnerable) – not recorded within Project Site. 

• Rosenberg’s Monitor (Vulnerable) – not recorded within Project Site. 

• Red-crowned Toadlet (Threatened). 
 
Potential habitat was also recorded within the Project Site for the Giant Burrowing Frog 
(Vulnerable) and potential habitat for the Red-crowned Toadlet was also recorded within a 
further five areas of the Project Site (although the species was not recorded at these locations 
during the field survey) (see Figure 6.4). 
 
No Koala activity has been recorded on the Project Site as part of the previous or current 
surveys, despite primary Koala habitat being present. 
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No listed aquatic fauna species were recorded during the survey with a total of three species of 
fish and nine families of invertebrates found including two natives (Flat-headed Gudgeon, 
Philypnodon grandiceps, and the Shortfinned Eel, Anguilla australis).  The aquatic habitat in 
the ephemeral pools at the time of sampling was relatively poor with a Signal Grade from 
macroinvertebrate families indicating ‘moderate pollution’.   
 
 
6.2.3 Conservation Significance 
 
Prickly Tea Tree-Swamp Banksia open shrubland is a form of Freshwater Wetlands of 
Floodplains on the North Coast Sydney Basin and South East Corner Bioregions, an EEC 
listed under the TSC Act (NSW Scientific Committee 2004). 
 
A number of threatened species listed under the Threatened Species Conservation Act 1995 
were also identified during the survey or have previously been identified.  Of these species the 
Grey-headed Flying Fox is also listed as vulnerable under the Environment Protection and 
Biodiversity Conservation Act 1999. 
 
 
6.2.4 Key Ecological Issues and Preliminary Assessment 
 
Considering the existing ecological setting and the proposed design of the project, a number of 
key issues for detailed consideration in the Environmental Assessment have been established.  
These are presented below along with a preliminary assessment of the possible impacts.   
 
 
Native Vegetation Clearing 
Clearing of native vegetation is a key threatening process as defined by the TSC Act for the 
EEC and a number of the threatened species found or likely to be found on the Project Site.  A 
total of 42ha of native vegetation would be cleared as part of the proposed southern extension.  
This does not include any of the Prickly Tea Tree-Swamp Banksia open shrubland community, 
considered to be a form of Freshwater Wetlands of Floodplains on the North Coast Sydney 
Basin and South East Corner Bioregions (an EEC under the TSC ACT), which would be 
retained (see Figure 6.3). 
 
The clearing of native vegetation and disturbance to the EEC would be compensated by the 
Proponent’s commitment to designating >50ha of the final landform to native vegetation and 
creating a covenant over this land (both rehabilitated and undisturbed) to prevent future 
disturbance.  The Proponent has also proposed to offer this land to the DEC (NPWS) for 
inclusion in Popran National Park. 
 
 
Hydrological Changes due to the Project and Impacts on GDE’s 

Nearby downstream groundwater-dependent ecosystems (GDE’s), on-site swamp vegetation 
and a number of threatened species may be at risk due to potential hydrological changes 
resulting from the proposed extraction activities.  Following the completion of a hydrogeological 
assessment of the Project, a more informed assessment of the potential impact on these 
vegetation types will be made. 
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Impacts on Threatened Species 
The preliminary assessment undertaken by Cumberland Ecology identified the following 
species as being recorded within the locality and/or known or considered likely to occur within 
the area covered by the proposed southern extension.  
 

• Darwinia glaucophylla (vulnerable under the TSC Act) 

• Hibbertia procumbens (endangered under the TSC Act) 

• Red-crowned Toadlet (vulnerable under the TSC Act) 

• Giant Burrowing Frog (vulnerable under the TSC Act and vulnerable under the EPBC 
Act) 

• Glossy Black-cockatoo (vulnerable under the TSC Act). 
 
The preliminary assessment undertaken by Cumberland Ecology considered that there was a 
high risk of impact on these species as a consequence of the Project.  It was also noted 
however, that significant areas of habitat exist for all these species in the locality (and thus the 
Project would not be likely to place them at risk of extinction).  Therefore, as significant areas 
of the Project Site have been designated for current and future nature conservation, and the 
Project does not put any of these species at immediate risk of extinction, the level of impact on 
threatened species is considered to be acceptable and manageable. 
 
A more comprehensive assessment of the likely impacts of the proposed southern extension 
will be undertaken and included as part of the Environmental Assessment.This will include 
additional field surveys, which will target the threatened species considered likely to occur on 
the Project Site, more intensive vegetation mapping to fully describe the type and extent of all 
communities, in particular GDE’s, on and downstream of the Project Site, and an assessment 
of the likely impact(s) of the Project in accordance with the DEC’s Threatened Species 
Assessment guideline and the Kulnura Mangrove Mountain Water Sharing Plan. Any 
necessary referrals under the Environment Protection and Biodiversity Conservation Act 1999 
will also be made at this time. 
 
6.3 ABORIGINAL HERITAGE  
 

6.3.1 Project Site Survey and Investigations 
 
Archaeological Surveys and Reports Pty Ltd (ASR) have been commissioned to undertake an 
assessment of the existing archaeological record of the Project Site, field survey and 
assessment of impact of the areas to be disturbed by the proposed southern extension. 
 
The result of a search of the Aboriginal Sites Register (Aboriginal Heritage Information 
Management System – AHIMS) for all sites within a 10km x 7km area surrounding the Project 
Site (references Eastings 331000-338000, Northings 6299000-6306000) provided a listing of 
180 sites.  Ten of these sites occurred within the coordinates on, or immediately adjacent to, 
the Project Site.   Of the ten sites on or in the vicinity of the Project Site, two were duplicated 
(Sites #45-3-119 & #45-3-2195), four occurred outside the Project Site, while the remaining 
four occurred within or on the boundary of the Project Site (see Figure 6.5). 
 
A field survey of the Project Site was undertaken by Mr John Appleton of ASR and Ms Jodi 
Cameron of the Darkinjung Local Aboriginal Land Council on the 8th and 9th December 2005.  
Ms Cameron noted prior to the field survey she was not aware of any specific Aboriginal 
associations with the Project Site but knew of sites previously recorded in the Calga Springs 
Sanctuary.  
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Figure 6.5 
Aboriginal Heritage Sites 

A5/colour 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Three of the sites recorded on the Aboriginal Sites Register as being located on the Project 
Site were not identified at their quoted location.  Based on the description of these three sites 
provided within the register, however, ASR suggests the actual location of these lie outside the 
area of proposed disturbance (see Figure 6.5).  The fourth site, Site #45-3-2195 described as 
a group of axe grinding grooves, was also not identified at the quoted location but considered 
likely to be present at or in close proximity to its quoted location, i.e. within the area of 
proposed disturbance (see Figure 6.5).  A further field survey is planned to search for this site 
to determine the actual location and the level of impact likely as a consequence of the Project. 
 
An additional site was identified on the Project Site, a shelter with art and occupation deposits, 
however, this is well removed from the proposed area of disturbance (see Figure 6.5).  
 
 
6.3.2 Key Heritage Issues, Management Measures and Preliminary 

Assessment 
 
Based on the findings of the field survey conducted by ASR and the Darkinjung LALC, the 
Project would be able to progress as long as recommendations made by these organisations 
are adhered to.  The current recommendations are as follows.  
 

• There should be a buffer zone at least 20m wide around any sites that exist within 
the impact zone. 

• There should be sedimentation controls emplaced to limit sedimentation of the 
creeks that would otherwise adversely affect any Aboriginal sites in the creeks. 
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• Those employed to remove any vegetation within the Project Site should be 
informed of the site types that might be present, and what to do if any such sites are 
observed.  

• That Darkinjung LALC should be informed if and when any sites are found. 

• A further search should be made for the rock engraving site #45-3-2195, to 
ascertain its condition and to assess an appropriate management strategy and a 
Section 90 Consent under the National Parks and Wildlife Act 1974 may be 
required should this site be relocated with the area to be disturbed by the Project. 

• The Proponent should give Darkinjung LALC prior notice of any future clearing or 
earthmoving activities within the Project Site with LALC representatives invited to 
monitor these works for signs of additional heritage items. 

 
The recommendations may change as a consequence of additional field survey and findings.  
In the event that any site is proposed to be disturbed or destroyed, the appropriate level of 
consultation will be undertaken and relevant permits obtained. 
 
The Project would be managed by the Proponent in accordance with their obligations under the 
National Parks and Wildlife Act 1974 to cease works and inform the National Parks and Wildlife 
Service should any archaeological item be identified. 

 
 
6.4 SURFACE WATER  
 

6.4.1 The Existing Environment  
 
6.4.1.1 Drainage 
 
Both the existing Calga Sand Quarry and the proposed southern extension are situated within 
the Cabbage Tree Creek catchment, which is part of the wider Hawkesbury-Nepean 
catchment.  Cabbage Tree Creek is an ephemeral stream that flows southwest into Kellys 
Creek and then in Popran Creek.  Popran Creek is a major lower tributary of Mangrove Creek, 
which in turn, discharges into the Hawkesbury River. 
 
The general topography of the Cabbage Tree Creek catchment and surrounding catchments is 
gently sloping in the upper catchment areas near ridgelines, changing to steep sided valleys 
with gently sloping valley floors in lower catchment areas 
 
The Project Site contains two first order streams (under the Strahler System (Strahler, 1957)), 
labelled Creek A and Creek B in Figure 6.1, and one second order stream, Creek C, into 
which Creeks A and B discharge.  As discussed in Section 3.1, the extraction area of the 
southern extension has been spilt into the northern and southern area to minimize disturbance 
to Creeks B and C. 
 
 
6.4.1.2 Water Quality  
 
Water Quality monitoring is currently undertaken as part of operations for the existing Calga 
Sand Quarry.  This includes sampling and analysis of water taken from Creek C on the Project 
Site.  The results to date indicate that the water is of good quality with a low level of suspended 
sediment (attributable to the dense vegetation in and around the creek).  
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6.4.1.3 Surface Water / Groundwater Interaction  
 
Significant groundwater resources exist in the local area, with aquifers commonly developed 
within the Hawkesbury sandstone, mostly at depths of between 10m and 50m.  Numerous 
springs are known to be present within and surrounding the existing Calga Sand Quarry, 
indicating a significant interaction between surface water and groundwater.  Significant surface 
and groundwater interaction would therefore, also be expected over the proposed southern 
extension.  Whilst the flows in the Creeks A, B and C are considered to be predominantly fed 
by rainfall runoff from the catchment (they generally only flow following significant rainfall), it is 
a possibility that these creeks are also partially spring fed and rely on this for base flow.  It also 
possible that water flowing in these creeks could recharge the groundwater under certain 
conditions.  
 
 
6.4.2 Key Surface Water Management Issues and Preliminary Assessment 
 
Considering the existing hydrological setting and the proposed design of the Project, a number 
of key issues for detailed consideration in the Environmental Assessment have been 
established.  These are presented below along with a preliminary assessment of the possible 
impacts.   
 
 
Disturbance to Creek A 
This is only a minor tributary of Cabbage Tree Creek, with the majority of the catchment 
reporting to Creeks B and C.  Therefore, given Creeek A is a first order stream at the top of the 
catchment, the minor impact on the total catchment of Cabbage Tree Creek is considered 
acceptable and unlikely to result in a significant impact on downstream ecological communities 
or water users. 
 
 
Disturbance to Creeks B and C 
Although these creeks would not be disturbed by the proposed limit of extraction, it would 
reduce the catchment of water reporting to these.  Flora and fauna habitat would be retained, 
however, and therefore the minor reduction in the Cabbage Tree Creek catchment is 
considered acceptable. 
 
 
Surface Water - Groundwater Interaction 
Changes to surface water catchments has the potential to impact on the area available for 
groundwater recharge, which in turn may impact on downstream GDE’s.  As a complete 
hydrogeological assessment has yet to be completed for the Project, and the degree of 
interaction not determined, an assessment of the likely impact is unable to be made 
accurately.   
 
However, by once again considering the relatively limited change to the overall Cabbage Tree 
Creek catchment, it is assessed that the scale of the impact would not be so great as to result 
in an unacceptable reduction in surface water flows downstream of the Project Site.  
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Management of potentially sediment-laden water 
Residual silts produced by the sand washing process would be managed in a similar fashion to 
that of the existing Calga Sand Quarry.  Therefore, assuming the adoption of the appropriate 
level of controls including upstream diversionary works, on-site sediment retention structure, 
rock or vegetation lined drainage paths and downstream sediment protection such as sediment 
fencing, the management of sediment laden water would not impact on the surrounding 
environment. 
 
Further assessment as to the importance of the potentially affected creeks, as well as further 
clarification as to what, if any, interaction exists between the surface and groundwater 
resources of the Project Site is ongoing, the results of which will be used to guide quarry 
design and will be presented in the Environmental Assessment for the proposed southern 
extension. 
 
 
6.5 NOISE  
 

6.5.1 Existing Noise Climate 
 
The principal sources of noise that contribute to background noise levels in the vicinity of the 
Project Site are traffic on Peats Ridge Road and the F3 Freeway and vehicles on local roads 
and entering/leaving premises adjacent to Peats Ridge Road (eg. commercial mineral water 
enterprise and poultry farm). Other sources include agricultural equipment (occasional), 
domestic animals, birds, wind in trees etc. The extraction operations, processing plants and 
traffic on the Project Site also contribute to the ambient noise levels. 
 
Noise measurements undertaken in 2001 at residences close to the existing Calga Sand 
Quarry found the Rating Background Level of noise (LA90) varied between 31dB(A) at night 
(10:00pm to 5:00am) up to 40dB(A) (6:00am – 7:00am) (Wilkinson Murray,2004).   
 
 
6.5.2 Noise Management Issues and Constraints  
 
Project Site operations for the proposed southern extension would not differ significantly from 
those of the existing Calga Sand Quarry operation although with the proposed increase in 
production will come an increase in the number of mobile equipment used and frequency of 
use of the processing plant. The number of traffic movements will also increase proportionally 
with the increase in production.  This is likely to increase the level of noise generated by the 
Calga Sand Quarry operation.   
 
Residential development to the south of the existing Calga Sand Quarry is minimal with 
residences to the east of Peats Ridge Road provided with natural acoustic screening where 
the road is aligned through a cutting.  This is likely to counteract any noise increases 
attributable to the proposed southern extension and as such it is considered noise could be 
affectively managed through the incorporation of controls similar to those of the existing Calga 
Sand Quarry operations. 
 
A complete noise assessment will be completed for the Project, to be undertaken by an 
appropriately qualified acoustic consultant in accordance with the NSW Industrial Noise Policy 
and Environmental Criteria for Road Traffic Noise (Department of Environment and 
Conservation).  
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6.6 TRAFFIC  
 
6.6.1 Existing Conditions 
 
6.6.1.1 Road Network  
 
The Project Site is located on Peats Ridge Road approximately 1.7km north of the Calga 
Interchange of the F3 Freeway. The majority of quarry-related traffic travelling to and from the 
Calga Sand Quarry uses this road network with limited product transport along Peats Ridge 
Road to the north of the Project Site.  
 
The F3 Freeway, along which product is delivered to markets in Sydney and the Central Coast, 
is a divided road forming the major transport link between Sydney and Newcastle. Peats Ridge 
Road (State Highway No 26) runs north along the ridgeline from the Calga Interchange forming 
the eastern boundary of the Project Site. Between the Project Site and the F3 Freeway, Peats 
Ridge Road is predominantly a 4-laned sealed highway becoming a dual carriage-way towards 
the Calga Interchange. 
 
The initial access to the Project Site from Peats Ridge Road is via an intersection constructed 
in accordance with the AUSTROADS standards, and consists of a left turn deceleration lane 
into the Project Site and a painted (“seagull”) junction for vehicles right into and out of the 
entrance. The Project Site entrance itself consists of a sealed road of approximately 13m wide 
and 110m in length before grading into the unsealed internal road network. 
 
During the operation of the Project a new entrance would be constructed and the existing 
entrance/exit would only be used by vehicles exiting the site.  
 
 
6.6.1.2 Traffic 
 
An average of 40 or 50 trucks, typically single body tippers with trailers or semi-trailers of 25t to 
30t capacity, currently enter and exit the site.  The majority of these truck movements occur 
between 5:00am and 2:00pm to meet the supply demands of customers in the construction 
industry. 
 
 
6.6.2 Proposed Traffic Generation  
 
The average number of trucks entering and exiting the Project Site would increase to 70 trucks 
(at 600 000tpa) and 110 trucks (at 1 000 000tpa) between 5:00am and 10:00pm, Monday to 
Friday.  The majority of these truck movements would still occur prior to 2:00pm to meet the 
supply demands of customers in the Sydney and the Central Coast.  The planned additional 
intersection to assist with a one-way traffic flow through the Project Site is considered an 
appropriate way to manage truck/vehicle interaction both on site and when entering and 
leaving the site.   
 
 
6.6.3 Management Issues and Constraints 
 
The impact of the increased volume of trucks entering and exiting the Project Site on traffic 
flows and noise levels is to be considered in greater detail as part of the Environmental 
Assessment for the Project.  This assessment will be undertaken in accordance with the Guide 
to Traffic Generating Development and Road Design Guide (Roads & Traffic Authority), and/or 
relevant Austroad standards. 
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Based on current operations, a preliminary assessment of noise impacts suggests compliance 
with DEC nominated noise levels should be possible.   
 
As Peats Ridge Road is a collector road for the F3 Freeway, it has sufficient capacity to accept 
the increased truck movements from the Project Site.  Given the large volumes of traffic that 
already use this road, this relatively minor increase to the overall traffic volume is unlikely to 
have a significant impact on traffic flows or safety.   
 
 
6.7 AIR QUALITY  
 
6.7.1 Existing Environment  
 
Three gauges have been used since April 2001 to monitor deposited dust levels in and around 
the Calga Sand Quarry.  One gauge is located on the site of current extraction operations, a 
second is located at the southern boundary and the third is located on the eastern side of 
Peats Ridge Road in the grounds of Residence 2. The data show that, on an annual average 
basis, dust deposition levels are generally very low with annual averages of between 0.5 – 
1.7g/m2/month. 
 
There are no direct measurements of PM10 or TSP concentrations in the Calga area.  
However, annual average TSP and PM10 concentrations can be inferred from dust deposition 
data by noting the relationship that applies in areas where the predominant sources of dust are 
mining, quarrying or agriculture.  In these circumstances, it has been found that an annual 
average deposition level of 4g/m2/month corresponds to an annual average TSP concentration 
90µg/m3 and an annual PM10 concentration of 36µg/m3.  Using these relationships, the annual 
average TSP and PM10 levels in 2002 (the year of the highest annual average dust deposition 
level) at the most affected receptor would have been approximately 38µg/m3 and 15µg/m3 

respectively.   
 
 
6.7.2 Key Air Quality Issues and Preliminary Assessment  
 

Compliance with DEC nominated criteria for dust deposition and the concentration of 
particulate matter at residences surrounding the Project Site may constrain the development 
and operation of the proposed southern extension.  The nominated criteria is likely to be as 
presented in Table 6.2. 
 

Table 6.2 
Air Quality Goals for Particulate Matter Concentrations 

Pollutant Standard / Coal Averaging Period  
Total suspended 
particulate matter (TSP) 

90µg/m3 Annual mean 

50µg/m3 24-hour maximum 
30µg/m3 Annual mean 

Particulate matter  
<10µm (PM10) 

50µg/m3  (24-hour average, 5 exceedances 
permitted per year) 

8µg/m3 Annual mean Particulate matter  
<2.5µm (PM2.5)  25µg/m3 24-hour maximum 

 
Given, the existing operations easily meet the criteria nominated in Table 6.2, and the 
proposed southern extension is located further away from the nearest residential receivers, air 
quality issues are unlikely to constrain the Project.  Notwithstanding this, the Proponent intends 
to commission a specialist assessment of dust and particulate matter generation, to be 
undertaken in accordance with Approved Methods for the Modelling and Assessment of Air 
Pollutants in NSW (Department of Environment and Conservation) and will modify the 
proposed Project to minimise any impacts on the surrounding environment. 
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6.8 LAND USE 
 

6.8.1 Potentially Affected Land 
 
The bulk of the land immediately to the south and southwest of the Project Site is native 
bushland with Popran National Park located to the southwest.  Surrounding land to the north of 
the existing Calga Sand Quarry is generally cleared land containing former and existing 
orchards, vineyards and market gardens.  Areas to the east of Peats Ridge Road have been 
cleared for grazing, however, these areas quickly grade to native bushland again and Brisbane 
Water National Park located approximately 1km to the northeast.   
 
The following land uses of properties to the south, west and immediate north of the Project Site 
are considered to be at greatest risk as a result of the Project. 
 

1. Australia Walkabout Wildlife Park at the Calga Springs Sanctuary. 

2. Glenworth Valley Horse riding facility. 

3. Commercial water extraction on Lot 121, DP 755221. 
 
 

6.8.2 Key Land Use Issues and Preliminary Assessment 
 
The impact on these land uses must be assessed by considering the potential impacts on 
groundwater, surface water, noise air quality and ecology.  Given these assessment are only 
preliminary, it is not possible at this time to provide an assessment of impact on land uses. 
 
 
6.9 SOIL RESOURCES AND LAND CAPABILITY  
 
6.9.1 Regional Setting 
 
The 1:100 000 soil landscape mapping of the Gosford – Lake Macquarie area (Murphy and 
Tille, 1993) shows that the study area lies within the Somersby Soil Landscape, which is 
described as gently undulating to rolling over the deeply weathered Hawkesbury Sandstone 
plateau, with rock outcrops generally absent.  Soils are typically moderately deep (1m) to deep 
(<3m).  The soils of the Calga area are described as Keighley 5 soils, which are derived from 
lateritic colluvium from sandstone and are typically earthy with moderate amounts of loose 
gravel at depths <2m (RWC, 2004). 
 
 

6.9.2 Project Site Soils 
 
No formal analysis of the soil resources over those areas to be disturbed as part of the 
southern extension has been undertaken at this stage.  It is expected, however, that these 
soils will be similar in nature to those observed on the site of Stage 3 of the Calga Sand Quarry 
where one main soil type was identified.  This soil type reflects the underlying sandstone and is 
therefore very sandy and porous.  The upper 0.15m to 0.3m generally contains moderate 
levels of organic matter, progressively decreasing with depth before grading into a slightly 
more clay dominant, cream-orange subsoil.   
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6.9.3 Land Capability and Agricultural Suitability 
 
While no formal assessment of Land Capability or Agricultural Suitability has been completed 
to date, it is expected that the areas of the southern extension will fall into the higher classes of 
each.  That is, given the terrain, limited soil depths and dense vegetation, the areas to be 
disturbed would not be considered particularly amenable to agricultural activities. 
 
 
6.9.4 Soil and land Capability Management Issues 
 
As the areas of the Project Site incorporating the proposed southern extension are not of Land 
Capability or Agricultural Suitability that requires significant assessment of impact on current or 
future agricultural activities, the primary issue which may constrain the development and 
operation of the proposed southern extension, is the management of topsoil and other soil 
resources for future rehabilitation of the Project Site. 
 
 
6.10 VISIBILITY  
 
6.10.1 Local Vantage Points and Existing Visual Amenity  
 
The proposed southern extension is provided with naturally visual screening to the north (by 
the existing Calga Sand Quarry and east (by an elevated sandstone ridge through which a 
cutting for Peats Ridge Road has been made).  For this reason, and due to the lack of any 
additional residences to the immediate south of the Project Site, the number of local vantage 
points is unlikely to increase as a consequence of the proposed southern extension. 
 
 
6.10.2 Key Issues and Preliminary Assessment 
 
The visual impact of the proposed extension to the Calga Sand Quarry will be considered by 
the Environmental Assessment, however, it is not considered that there would be a major 
increase in the visibility of the Calga Sand Quarry to the north, south and east.  There may be 
an increase in the visibility of the quarry to the west although this would be from vantage points 
in excess of 2km from the Project Site.  
 
 
6.11 SOCIO-ECONOMIC CLIMATE  
 
An assessment of impacts on the socio-economic climate of the local area and Gosford LGA 
generally will be included in the Environmental Assessment once all consultation has been 
completed.  Given the proposed Project would be an extension to an operation which has been 
ongoing in the local area for over 15 years, socio-economic factors are unlikely to change 
considerably as a consequence of the proposed southern extension. 
 
 
7.0 ENVIRONMENTAL MANAGEMENT AND MONITORING 
 
7.1 INTRODUCTION 
 
Environmental management and monitoring of the proposed southern extension would largely 
be an extension of that undertaken at the existing Calga Sand Quarry.  The following sections 
briefly outline the existing management and monitoring undertaken and the Proponents 
preliminary proposal to extend this to include the proposed southern extension. 
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7.2 GROUNDWATER 
 
At the existing Calga Sand Quarry, groundwater levels are monitored at bores CQ1 – CQ13 
(Rocla installed piezometers), CP1 – CP8 (privately owned bores) and MW7 – MW10 (Rocla 
installed piezometers on Lots 1 and 2, DP 805358) (see Figure 6.1).   
 
 
Every two months, these bores are sampled and analysed for pH and Electrical Conductivity 
(EC) and at six monthly intervals the analysis is extended to include a full suite of major 
cations, anions and dissolved metals. 
 
Should the proposed southern extension proceed, this monitoring would continue and 
incorporate groundwater level and quality monitoring in additional bores on and surrounding 
the land on which the proposed southern extension would proceed.  These additional bores 
would be likely to be sourced from those already in place and used to establish the 
hydrogeological setting of the Project Site (bores MW2, MW4, MW6 and MW11 - MW17 – see 
Figure 6.1). 
 
Groundwater contingency planning currently in place for the existing Calga Sand Quarry 
operation would be extended to include any additional groundwater users impacted by the 
extension of operations to the south.  This contingency planning requires that Rocla investigate 
any reduction in bore yields on surrounding properties should this reduce by >10%.  Should 
this be shown to be a result of quarry operations, Rocla would either mitigate this impact 
through the deepening of the affected bore or drilling of a replacement bore, or compensate 
the affected bore owner through provision of supplementary water or other mutually acceptable 
means. 
 
 
7.3 SURFACE WATER 
 
As currently occurs on the Project Site, Rocla would design and construct suitable water 
management structures to capture water that may be exposed to disturbed surfaces, referred 
to as “dirty water” and divert “clean water” around these areas and onward to natural drainage.  
The dirty water captured would be diverted to a sediment retention structure or structures 
which would provide sufficient time for any suspended sediment to settle out prior to discharge 
from the Project Site.  While the specific design and location of water management structures 
for the Project Site have yet to be determined, this will be done in accordance with the 
Landcom (2004) document, Managing Urban Stormwater: Soils and Construction, Volume 1, 
4th edition. 
 
Surface water is currently monitored within the Calga Sand Quarry dams and at locations 
upstream and downstream of the Calga Sand Quarry (see Figure 7.1).  As location D would 
be potentially disturbed by extraction from the northern area of the proposed southern 
extension, it is proposed to relocate this to the upper reaches of Creek B (upstream of the 
proposed disturbance).  The same parameters would be monitored as part of the proposed 
surface water monitoring program, i.e. pH, EC, total petroleum hydrocarbons (TPH) and total 
suspended solids (TSS)  
 
 
7.4 FLORA AND FAUNA 
 
The Proponent would adhere to the recommendations of Cumberland Ecology in managing 
flora and fauna on the Project Site.  As the complete assessment of flora and fauna has yet to 
be completed, these recommendations are not available for inclusion in this preliminary 
assessment. 
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The implementation of recommendations provided by Cumberland Ecology notwithstanding, 
the Proponent has endeavoured through the design of the proposed southern extension to 
minimise impacts on threatened species which may potential inhabit the Project Site.   
 

• Creeks B and C have been excluded from the quarry design to ensure habitat for the 
vulnerable Burrowing Frog and Red Crowned Toadlet is retained. 

• The well vegetated southwest portion of the Project Site has been designated for long-
term nature conservation and possibly addition to the Popran National Park. 

• The southern area of the proposed southern extension would be rehabilitated to 
promote the re-establishment of native woodland and forest.  This area would also be 
included as part of the area designated for long-term conservation. 

 
Ongoing flora and fauna monitoring would be undertaken as recommended by Cumberland 
Ecology. 
 
 
7.5 ABORIGINAL HERITAGE 
 
The Proponent would adhere to recommendations of the consultant archaeologist, Darkinjung 
Local Aboriginal Land Council and the Department of Environment and Conservation in 
managing identified sites of Aboriginal heritage.   
 
The Proponent would abide by the relevant clauses of the National Parks and Wildlife Act 1974 
in the management of any potential Aboriginal artefact find on the Project Site. 
 
 
7.6 NOISE 
 
As a complete noise assessment has yet to be undertaken for the proposed southern 
extension, the noise controls required for the extended quarry to comply with DEC nominated 
noise criteria have yet to be determined.  Give the operations of the proposed southern 
extension are generally further away from surrounding residences then the existing quarry 
operations, it is expected appropriately located acoustic shielding (either earthen bunds of 
manufactured walls). 
 
Based on the potentially most affected residences, noise monitoring currently undertaken by 
the Proponent would be extended to include these residences.  Noise monitoring would also 
be undertaken should a legitimate complaint be received over quarry noise levels.  In the event 
of non-compliant noise levels being measured at a residence surrounding the Project Site, the 
Proponent would initiate their noise management protocol which includes procedure for 
notification, corrective actions, reassessment and potentially land acquisition. 
 
 
7.7 TRAFFIC 
 
The Proponent would require all company and contract truck drivers to abide by a transport 
code of conduct.  This would include, but not be limited to the following. 
 

1. A covered load policy. 

2. Requirements for the vehicle to be maintained to minimise noise levels. 

3. Requirements to drive in a safe and courteous manner at all times. 

4. Requirements to use the Project Site truck wash prior to exiting the Project Site. 
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7.8 AIR QUAILITY 
 
The Proponent would include regular watering of exposed surfaces and highly trafficked areas 
of the Project Site to reduce dust levels.  Raw material and product stockpiles would also be 
regularly watered should these become major generators of dust. 
 
 
Additional dust monitoring gauges would be established to the south and possibly west of the 
proposed southern extension to monitor dust deposition levels surrounding the Project Site.  
Should non-compliant results be obtained, the Proponent would initiate the procedures of the 
air quality monitoring protocol which would include notification, corrective actions, 
reassessment and possibly land acquisition. 
 
 
7.9 VISUAL AMENITY 
 
Once the proposed southern extension quarry design has been finalised, efforts will be made 
to reduce the visual impact this has on surrounding properties and roads.  Visual screening of 
the Project Site may include the following. 
 

1. Planting of tree screens around the perimeter of disturbance. 
 

2. Construction of vegetated bund walls around the perimeter of disturbance or Project 
Site. 

 

3. The use of non-reflective materials in the construction of Project Site amenities and 
facilities. 

 
Affective dust control would also reduce the visibility of the Project to local vantage points. 
 
 
8.0 PROJECT JUSTIFICATION AND CONCLUSION 
 
Sand, particularly fine sand, represents a diminishing resource for the Sydney and Central 
Coast construction markets with two of the existing major sources approaching completion.  As 
an extension to the existing Calga Sand Quarry, the Project could ease the supply shortage 
through a gradual increase in production from the current level of 400 000tpa to approximately 
1 000 000tpa as the Penrith Lakes supply (approximately 600 000tpa) comes off-line. 
 
A number of key environmental issues have been identified through consideration of the 
existing Calga Sand Quarry, reference to relevant planning documents and the completion of a 
preliminary environmental risk analysis.  A preliminary assessment of each of these, again 
based on experience at the existing Calga Sand Quarry, as well as the completion of 
preliminary environmental studies in the fields or groundwater, surface water, ecology and 
Aboriginal heritage, indicates that through effective management, the environmental impacts 
could be adequately mitigated or off-set.   
 
It is acknowledged that further assessment is required, however, to confirm the preliminary 
assessments of impact.  Accordingly, the key residual issues requiring further assessment 
include the following. 
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Groundwater 

• A complete hydrogeological study, including the preparation and running of a 
groundwater model to predict the likely drawdown and quarry in-flows, which would 
ultimately affect the yields of bores on surrounding properties. 

• Clarification as to the presence of GDE’s, the importance of sub-surface water flows 
that may be impacted by the Project and the impact of the Project on these. 

 
 
Ecology 

• Further assessment of the impacts of the proposed removal of native vegetation on the 
threatened species and EEC located on, or with the potential to occur on, the Project 
Site. 

• Further consideration of appropriate biodiversity off-sets for the proposed disturbance 
to 42ha of native vegetation. 

• Investigation of the GDE’s identified by the LHCCRMMS mapping as being located on 
Cabbage Tree Creek downstream of the Project Site and the impact of the Project on 
these. 

 
 
Surface Water 

• Clarification of the groundwater – surface water interaction and impacts of the 
proposed extraction area on recharge to Cabbage Tree Creek. 

• Preparation of a water balance for the Project Site, considering a design rainfall event 
of 20 day, 95th percentile rainfall (as per Landcom, 2004). 

• Design of appropriate water management controls for the Project Site. 
 
 
Aboriginal Heritage 

• Further investigation of the sites mapped as being located on the Project Site on the 
Aboriginal Sites Register. 

• Clarification as to the recommendations of Darkinjung LALC, should disturbance to any 
site of Aboriginal heritage be proposed. 

 
 
Noise 

• Undertake noise modelling and based on this, design suitable noise controls to reduce 
noise levels to those compliant with DEC nominated criteria. 

 
 
Traffic 

• Determine existing traffic levels on Peats Ridge Road and assess likely impact on 
traffic flow as a result of the Project. 

• Provide a design of the additional intersection intended as the long term site entrance. 
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Air Quality 

• Undertake air quality modelling and based on this, design suitable controls to reduce 
dust and other particulate matter concentrations to those compliant with DEC 
nominated criteria. 

 
 
Land Use 

• Undertake community consultation to identify issues of greatest concern to the viability 
of surrounding land uses. 

 

• Review and revise the Project design to minimise the impacts perceived by members of 
the local community on their current land use. 

 
 
Visual Amenity 

• Review the design of the proposed extraction areas to minimise impacts on visual 
amenity at surrounding vantage points. 

 
It is concluded, based upon the outcomes of the detailed studies for the Calga Sand Quarry 
and those already undertaken for the southern extension, that it would be possible to present a 
fully designed and assessed project for determination by the Minister for Planning. 
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