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1. INTRODUCTION 

1.1 Background 

Cleary Bros (CB) has extracted and processed hard rock from a succession of quarries in the Albion Park area 
since the middle of last century. On 21 February 2006 the Land and Environment Court (LEC) granted development 
consent for the company to extend quarrying into a new area, about 400 metres south east from the then operating 
quarry. 

Following negotiations with the adjacent land owner, Rinker (now Holcim), Shellharbour City Council on 10 May 
2007 granted development consent for an access road linking the quarry extension with the existing haul road to 
Cleary Bros crushing plant. A short road crossing the approved quarry access road to maintain access to Holcim 
property from Dunsters Lane was also approved. 

On 30 June 2009, a modification was approved to increase the maximum production from the quarry to 600,000 
tonnes of quarry product per annum. On 25 June 2015, a second modification was determined and granted to 
increase the annual production to 900,000 tonnes of quarry products per annum. A copy of the modification has 
been uploaded to Cleary Bros website. The modified conditions required the preparation of a Traffic Management 
Plan and a Cumulative Traffic Impact Study and a review and an update of the Air Quality Plan, Noise Management 
Plan and Blast Management Plan. These documents and updates have since been approved by the DP&E, and 
are available on the Cleary Bros website. On 7 June 2017, a third modification was determined and granted to 
permit extraction from Stage 5 and 6 of the quarry. The 2017 modification of Development Consent 10639/2005 is 
hereafter referred to as the Development Consent or DC. 

Operation of the hard rock quarry is licensed by the Environment Protection Authority (EPA) under Environmental 
Protection Licence 299. CB operates in accordance with the site’s Quarry Environmental Management Plan 
(QEMP) consistent with the requirements of the court approval and Environment Protection Licence (EPL) as 
amended by the EPA on 16 April 2015. 

The location of the property is shown on Figure 1. 
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Figure 1: Regional context and site boundaries 
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1.2 Objectives of the Annual Review 

The objectives of this Annual Review are to satisfy the reporting requirements of the Development Consent as 
reproduced below: 

Condition Requirement Where addressed 

Schedule 3 
Condition 9 

The Applicant must:  
a) provide annual production data to the DRG using the standard 
form for that purpose; and  
b) include a copy of this data in the Annual Review.  

 
Annexure A  

Schedule 4 
Condition 33 

Each year, the Applicant must: 
 review the Water Management Plan; 
 update each sub-plan; and 
 report the results of this review in the Annual Review, 

Including: 
 the results of monitoring; . 
 details of the review for each sub-plan; 
 amendments to the sub-plans; and 
 details of the measures undertaken/ proposed to address 

any identified issues. 

 
Sections 3 & 5.1 

Schedule 4 
Condition 38 

The Applicant must include a progress report on the implementation 
of the Vegetation Management Plan in the Annual Review. 

Sections 3.7 & 5.4 

Schedule 4 
Condition 44 

The Applicant must include a progress report on the Rehabilitation 
Management Plan in the Annual Review. 

Section 3.7 & 5.5 

Schedule 4 
Condition 53 

The Applicant must include a progress report on the Heritage 
Management Plan in the Annual Review 

Section 5.6 

Schedule 4 
Condition 60 

The Applicant must describe what measures have been implemented 
to minimise the amount of waste generated by the development in the 
Annual Review. 

Section 5.7 

Schedule 6 
Condition 2 

By the end of September each year, or other timing as may be agreed 
by the Secretary, the Applicant must submit a report to the Department 
reviewing the environmental performance of the development to the 
satisfaction of the Secretary. This review must:  
(a) describe the development (including rehabilitation) that was carried 
out in the previous financial year, and the development that is 
proposed to be carried out over the current financial year;  
(b) include a comprehensive review of the monitoring results and 
complaints records of the development over the previous financial 
year, which includes a comparison of these results against:  

 the relevant statutory requirements, limits or performance 
measures/criteria;  

 the monitoring results of previous years; and  
 the relevant predictions in the documents referred to in condition 

2 of Schedule 3;  
(c) identify any non-compliance over the last year, and describe what 
actions were (or are being) taken to ensure compliance;  
(d) identify any trends in the monitoring data over the life of the 
development;  
(e) identify any discrepancies between the predicted and actual 
impacts of the development, and analyse the potential cause of any 
significant discrepancies; and  
(f) describe what measures will be implemented over the current 
calendar year to improve the environmental performance of the 
development.  
 

This Document 
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2. SITE DESCRIPTION AND ACTIVITIES 

2.1  Site Identification 

The site comprises Lot 1 DP 858245 (active quarry) and Lot 23 DP 1039967 (processing plant, site 
entrance product storage and sale). The haul road connecting the quarry to the processing plant traverses 
Lot 2 DP 858245. Lot 1 is owned by Bridon Pty Ltd, a member of the Cleary Bros group of companies. 
Lot 23 is owned by CB and Lot 2 is owned by Rinker Australia (now Holcim).The site is located within the 
City of Shellharbour. Access to the extraction area is from East-West Link Road via the processing plant. 
The land approved for extraction has an area of 16.96 hectares. 

The quarrying process involves removing overburden from the hard rock resource, loosening the rock by 
blasting, excavating the broken basalt and loading to off-road trucks for delivery to the processing plant. 
At the processing plant hard rock is crushed, screened and classified into various products for stockpiling 
on site prior to sale and delivery. There are two layers of hard rock in the extraction area over a sandstone 
base. When sufficient area of the sandstone base has been exposed, backfilling will commence using 
overburden extracted during the quarrying process. 

2.2 Works Completed in Period 

Normal quarry production was carried out during the reporting period of July 2016 to June 2017 and has 
continued across the base of the extraction area as shown on Figure 2. A new haul road, as per the 
designs of the original EIS, was constructed along the western part of the extraction area, to replace the 
haul road previously established along the northern limit. Rehabilitation works have commenced in Stage 
1 of the quarry, with overburden material placed in this area and re-profiled to a stable batter. 

2.3 Works to be completed in the Next Period  

In the period July 2017 to June 2018 quarry extraction will continue in the current excavation which will 
be progressively deepened to expose the sandstone base and extended to the north, as shown on Figure 
2. The quarry will also progress slightly to the east within Stage 4. The stripped overburden will continue 
to be utilised for rehabilitation activities (placement of infill material) in Stage 1 and then Stage 2 of the 
quarry. 

With the recent approval of Modification 3 of the DC, various management plans and strategies are 
currently under revision, which may require minor changes to operations. Of greatest impact is expected 
to be the transition from the fixed air quality monitoring network of 4 depositional dust gauges and a HVAS, 
to a real-time PM10 monitoring network that supports an adaptive management approach to minimising 
air emissions. 

2.4 Quarry Production 

During the reporting period covered by this Annual Review, one annual return was forwarded to NSW 
Trade and Investment (formerly Department of Primary Industries), covering the 12 months ending 30 
June 2016. This return indicates a total of 532,520 tonnes of hard rock material was extracted from the 
extended quarry area which is the subject of this consent, and an additional 2,601 tonnes of topsoil, which 
equates to the total reported figure of 535,121 tonnes. 

In the current reporting period, 407,031 tonnes of blue rock (basalt), 235,975 tonnes of red rock 
(agglomerate) were produced and sold. The hard rock quarry products produced in the reporting period 
was below the maximum of 900,000 tonnes permitted under the current DC. An additional 150,789 tonnes 
of overburden and 4,037 tonnes of topsoil and sand were sold from the site during the reporting period. 

A copy of the return up to 30 June 2016 to NSW Industry and Investment is included as Annexure A.  The 
next annual return to NSW Industry and Investment is due by November 2017. 
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Figure 2: Works Completed and Works Programmed 
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3. REVIEW OF ENVIRONMENTAL PERFORMANCE 
This is the eighth Annual Review submitted for the Albion Park Quarry following its extension into Lot 1 
DP 858245. Monitoring data refers primarily to the reporting period from 1 July 2016 to 30 June 2017. 

3.1  Groundwater Management 

3.1.1 Standards and Performance Measures 

There are no groundwater monitoring requirement in the EPL. 

The DC requires the implementation of a Water Management Plan (incorporating a Groundwater 
Monitoring Program), which outlines the monitoring requirements related to groundwater management. 
The Water Management Plan was most recently revised in 2013 with changes to the analytes tested as 
part of the groundwater monitoring programme. The current groundwater monitoring programme requires 
the biannual sampling of the four groundwater monitoring bores within the network for a range of 
parameters, as described in the table below.  

Analyte Units 

Water level mbgl 

Electrical Conductivity µS/cm 

Total Dissolved Solids mg/L 

pH pH units 

Alkalinity mg/L 

Temperature °C 

Total Suspended Solids mg/L 

Major Cations (Na, K, Ca) mg/L 

Major Anions (SO4, Cl) mg/L 

Nitrogen species (NO3, NH3, TKN) mg/L 

Total Phosphorus mg/L 

Oil and Grease mg/L 

BOD; TOC mg/L 

Dissolved Metals (Cu, Fe, Ni, Zn) mg/L 

Furthermore, where the electrical conductivity of the bore exceeds specific levels (also described in the 
table below), the sampling suite will be extended to include additional dissolved metals for analysis (As, 
Cd, Cr, Pb, Hg). There are no groundwater quality criteria in the DC, with the aim of the groundwater 
monitoring programme to assess the possible relationships between surface water and groundwater and 
to determine the origin of the variation in creek water quality. 

Monitoring 
Bore 

EC trigger level for 
additional analysis 

MW1S 1600 

MW1D 1300 

MW2S 1300 

MW2D 1800 

The EIS for the Albion Park Quarry predicted that the initial quarrying operations would have little impact 
on groundwater flows to the local creeks and that the groundwater bores would be monitored to provide 
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groundwater flow information from the various levels in the strata. The two boreholes MW1 and MW2 
provide this information through a shallow and deep borehole at each location and the depths are 
monitored biannually. The results are described below.. 

3.1.2 Environmental Performance 

CB has implemented the Groundwater Monitoring Programme at the Albion Park Quarry, with the two 
shallow and two deep groundwater monitoring bores measured twice each during the reporting period for 
the parameters listed in the table above. MW1S and MW2S represent the shallow groundwater monitoring 
bores, screened between 4 and 11 metres and 6 and 13 metres respectively below ground level. 
Monitoring bores MW1D and MW2D represent the deep groundwater monitoring bores located adjacent 
to the respective shallow bores, and are both screened between 18 and 25 metres below ground level. 
The wells are located down gradient to the south of the quarry as shown on Annexure B. 

3.1.3 Groundwater Monitoring Results 

A summary of groundwater monitoring results for the period is displayed in this section, separated into 
analyte groupings monitored under the Water Management Plan. For each analyte, the range and 
average of the current period’s monitoring are displayed, alongside the historical range and average. For 
each analyte, a historical graph is also included showing the variations in measurements for each 
groundwater bore throughout the historical monitoring period. As no criteria are specified for groundwater 
level or quality in the EIS or Development Consent, no comparison is available in relation to groundwater 
monitoring. 

Depth (mbgl) 

BORE HOLE 
2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1S 17.16 18.33 19.5 9.26 15.62 22.13 
MW1D 3.72 3.91 4.1 0.75 2.13 4.24 
MW2S 10.2 10.55 10.9 2.34 8.75 18.22 
MW2D 9.48 10.06 10.64 5.35 8.33 10.3 

 

Groundwater levels have generally exhibited a relatively stable trend throughout recent years, with bores 
MW2D and MW2S largely unchanged in the current reporting period, while MW1D and MW1S have 
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declined slightly, albeit well within their respective historical ranges. Historical changes in groundwater 
levels in the bores appear to follow different trends for the shallow and deep monitoring bores, supporting 
previous conclusions of separated aquifers. It can also be noted that while the shallow bores fluctuate 
within a narrow band, there appears to be a significant variation in groundwater level in the deeper bores 
over time (both positive and negative). These changes appear to be largely aligned with variations in 
annual rainfall since 2008. Bore MW1D has in recent years began to return to pre-quarrying levels, 
following a sustained increase between 2010 and 2012.  

Electrical Conductivity (µS/cm) and TDS (mg/L) 

EC 
BORE HOLE 

2016/17 Reporting Period Historical Results Pre-quarrying 
maximum Min Ave Max Min Ave Max 

MW1D 948 1014 1080 110 537 1300 2700 
MW1S 1610 1635 1660 211 875 1560 1236 
MW2D 1880 1945 2010 140 715 1800 2000 
MW2S 1130 1160 1190 627 992 1250 1305 

TDS 
BORE HOLE 

2016/17 Reporting Period Historical Results  

Min Ave Max Min Ave Max  

MW1D 602 652 702 84 308 710  
MW1S 1100 1150 1200 131 559 1060  
MW2D 1040 1140 1240 85 458 1110  
MW2S 942 1036 1130 397 706 1230  

 

The electrical conductivity and total dissolved solids of groundwater bores have been highly varied 
throughout the historical period of monitoring. During the current monitoring period, these parameters 
appear to show an increasing trend, with historical maximums exceeded for MW1S and MS2D. However 
the historical data excludes pre-quarrying measurements undertaken in 2004 and 2005, shortly after 
installation of the monitoring bores. Electrical conductivity at this time was around the levels currently 
recorded in these bores as shown in the table above. The electrical conductivity and TDS of the deeper 
groundwater monitoring bores appears to be following a rough inverse of water level, suggesting higher 
volumes of water in the aquifer are mirrored by lower ion concentrations, which may be expected in a 
localised groundwater system, which is highly dependent on rainfall. 
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The electrical conductivity levels recorded in MW1S and MW2D in June 2017 were above the levels 
nominated in the approved 2013 Water Management Plan Review when a reduced testing suite was 
proposed for the groundwater bores. In this reporting period, the electrical conductivity for boreholes 
MW1S and MW2D were only slightly above the nominated level to carry out additional testing for the full 
metals suite. As described below, the testing for the full meals suite confirmed that the small increase in 
electrical conductivity was not associated with any decrease in groundwater quality and likely to be 
associated to a natural event. 

pH and Alkalinity 

pH 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 7.5 7.6 7.6 6.5 7.1 7.7 
MW1S 6.6 6.7 6.7 5.9 6.5 7 
MW2D 7.4 7.5 7.5 6.5 7.1 7.7 
MW2S 7 7.1 7.1 6 6.8 7.2 

Alkalinity 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 153 170 186 28 106 310 
MW1S 209 211 213 16 176 444 
MW2D 254 268 281 33 137 250 
MW2S 319 338 356 50 242 404 

 

The pH measured in the groundwater has generally remained stable within a very narrow range in the 
current reporting period and within the historical averages of the respective bores. Alkalinity has also 
shown a stable trend in the shallow bores, while exhibiting a gradual increasing trend in the deeper bores, 
expectantly mirror the changes observed in TDS concentrations. This has resulted in bore MW2D 
eclipsing the historical range. These observations indicate the buffering capacity of the groundwater has 
improved in recent times, and as such is better placed to respond to any adverse influences. 
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Temperature (°C) 

BORE HOLE 
2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 17.3 18.1 18.8 13.5 18.2 27.3 
MW1S 17.9 18.4 18.9 14.9 17.6 19.4 
MW2D 16.4 17.6 18.7 15 17.6 19.8 
MW2S 16.1 17.8 19.5 14.7 18.3 22.8 

 

As expected water temperature has fluctuated according to the season and remains consistent with the 
historical range.  

Total Suspended Solids (mg/L) 

BORE HOLE 
2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 39 109 178 2.5 82 640 
MW1S 34 65 96 5 40 201 
MW2D 38 97 156 2.5 251 3200 
MW2S 765 9283 17800 27 891 9960 
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The total suspended solids spiked during the December 2016 sampling period in all bores, before 
returning to typical levels in the June 2017 sample. The TSS in MW2S exceeded the historical range in 
the December 2016 sample, but has since returned to below the historical average in the most recent 
sample. Note a logarithmic scale has been used in the historical graph above to show variation across 
the full range of magnitudes. 

Major Cations (Sodium, Potassium, Calcium – mg/L) 

Sodium 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 145 181 216 7 71 220 
MW1S 112 130 148 22 68 121 
MW2D 205 239 272 5.7 63 210 
MW2S 121 141 160 21 105 152 

Potassium 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 2 3 4 <1 4 14 
MW1S 1 1 1 <1 1 4 
MW2D 5 5 5 1 5 13 
MW2S <1 <1 <1 <1 1 6 

Calcium 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 51 61 71 7 32 100 
MW1S 116 128 140 7 62 130 
MW2D 108 120 132 9 52 100 
MW2S 78 80 81 26 71 130 

 

Concentrations of the sodium and calcium have generally risen in line with changes in TDS during the 
current reporting period, while potassium concentrations have not shown any definitive trend. This has 
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resulted in sodium and calcium measurements outside of the historical range in multiple bores, and would 
largely be expected as a result of increasing TDS. 

Major Anions (Sulphate, Chloride – mg/L) 

Sulphate 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 196 208 219 3 86 320 
MW1S 177 191 204 23 57 114 
MW2D 165 186 206 3.3 131 270 
MW2S 162 178 194 81 191 350 

Chloride 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 88 98 108 8 46 210 
MW1S 314 325 335 22 142 332 
MW2D 372 394 416 8 53 320 
MW2S 66 66 66 30 64 170 

 

Anion concentrations have largely mirrored recent changes in TDS, with some analytes measured at 
concentrations marginally outside of the historical ranges for the respective bores. However this is not 
common to all bores, with sulphate concentrations in MW2S and MW2D both exhibiting very stable 
concentrations, while the shallow bores have maintained stable chloride concentrations in the current 
reporting period (albeit off a higher previous base for MW1S). Variability in anion concentrations were of 
a similar nature to cation variability, and are generally consistent with the natural variability observed 
throughout the historical monitoring period. 
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Nitrogen Species (Nitrate, Ammonia and Total Kjeldahl Nitrogen – mg/L) 

Nitrate 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 0.06 0.74 1.41 0.03 0.50 1.84 
MW1S 0.06 0.09 0.11 <0.01 0.12 0.69 
MW2D 0.24 0.34 0.44 0.11 2.21 4.77 
MW2S 1.03 1.47 1.9 0.04 1.26 4.57 

Ammonia 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 0.1 0.24 0.37 <0.01 0.19 1.78 
MW1S 0.04 0.06 0.08 <0.01 0.15 0.98 
MW2D 0.03 0.05 0.07 <0.01 0.06 0.52 
MW2S 0.14 0.17 0.2 <0.01 0.02 0.08 

TKN 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 2.1 2.4 2.7 0.1 0.9 4.6 
MW1S 1 1.5 1.9 0.3 1.1 2.9 
MW2D 0.7 1.7 2.7 0.1 0.8 2 
MW2S 2.2 17.1 31.9 0.2 0.6 1.5 

 

Measurements of all nitrogen species during the reporting year exhibited the typical natural fluctuations 
as experienced throughout the historical period of monitoring, with the exception of the TKN concentration 
in MW2S in the December 2016 sampling period. This result was an order of magnitude above the 
previous historical range. In this case, total phosphorus concentrations were also anomalously high in this 
shallow bore, indicating significant influence from the agricultural activities surrounding the quarry. TKN 
concentrations reduced significantly during the most recent June 2017 sample, but are still above the 
historical range, mirroring changes in total phosphorus. Due to the relationship between these species in 
agricultural fertiliser, and the absence of any significant sources of phosphates in quarrying activities, the 
nitrogen influence in this case can be related to external influences. Note that in the graph above, a 
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reduced scale has been used to allow easier interpretation of most bores, without being skewed by this 
anomalously high TKN measurement. 

Total Phosphorus (mg/L) 

BORE HOLE 
2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 0.36 0.60 0.83 0.01 0.31 3.25 
MW1S 0.08 0.19 0.3 0.01 0.15 0.42 
MW2D 0.07 0.22 0.37 0.02 0.17 0.6 
MW2S 1.25 13.73 26.2 0.03 0.41 2.09 

 

The concentration of total phosphorus in the groundwater has remained steady during the current 
reporting period, consistent with the historical range, with the exception of bore MW2S. This bore follows 
the same pattern as for Total Kjeldahl Nitrogen, and as discussed above appears to have been caused 
by agricultural activities surrounding the quarry. Also of note, bore MW1D has reduced from the spike 
observed during the previous reporting period, and is now approaching the historical average for this bore. 

Oil and Grease (mg/L) 

BORE HOLE 
2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D <5 <5 <5 <5 <5 8 
MW1S <5 <5 <5 <5 <5 13 
MW2D <5 <5 <5 <5 <5 6 
MW2S <5 <5 <5 <5 <5 8 

Concentrations of oil and grease in the groundwater monitoring bores remained below the limit of reporting 
throughout the current reporting period. As such the data cannot be meaningfully graphed. This is 
consistent with historical results. 
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Biochemical Oxygen Demand and Total Organic Carbon (mg/L) 

BORE HOLE 
2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 3 4 5 <2 3 11 
MW1S 2 4 5 <2 12 150 
MW2D 4 8 12 <2 3 14 
MW2S 1 3 5 <2 2 8 

 

The results for Biochemical Oxygen Demand in the current reporting period are low and consistent with 
historical results. 

Total Organic Carbon (mg/L) 

BORE HOLE 
2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 10 13 16 <1 6 16 
MW1S 14 15 16 8 18 88 
MW2D 5 12 19 2 9 38 
MW2S 3 9 14 2 4 7 
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The concentrations of Total Organic Carbon are generally low and stable in this reporting period and 
within the historical range for the respective bores, with the exception of a single result in bore MW2S in 
December 2016. This result was above the historical range, with the levels since returning to within the 
historical range, and as such does not represent any deterioration in groundwater quality at this stage.  

 

Total Dissolved Metals (mg/L) 
Concentrations of copper, iron, nickel and zinc are routinely measured in groundwater bores at the Albion 
Park Quarry, with this sampling programme extended to arsenic, cadmium, chromium, lead and mercury 
for MW1S and MW2D as the electrical conductivity triggers were reached in June 2017. The levels for all 
5 additional analytes tested confirmed that the small increase in electrical conductivity was not associated 
with any decrease in groundwater quality and likely to be associated with a natural event.  

Copper 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 0.005 0.012 0.019 <0.01 0.010 0.027 
MW1S 0.005 0.007 0.009 <0.01 0.021 0.078 
MW2D 0.019 0.020 0.021 <0.001 0.022 0.072 
MW2S 0.006 0.013 0.02 <0.01 0.014 0.088 

Iron 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 0.3 0.32 0.34 <0.05 0.42 1.14 
MW1S 0.11 0.94 1.76 <0.05 1.01 5.54 
MW2D <0.05 0.31 0.59 <0.05 0.25 1 
MW2S 0.1 1.38 2.66 <0.05 0.48 5.45 

Nickel 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 0.024 0.029 0.033 <0.01 0.008 0.018 
MW1S 0.002 0.003 0.003 <0.01 0.003 0.005 
MW2D 0.004 0.006 0.007 <0.01 0.006 0.014 
MW2S 0.002 0.007 0.012 <0.01 0.004 0.008 

Zinc 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1D 0.052 0.137 0.222 <0.01 0.052 0.177 
MW1S 0.03 0.036 0.042 0.007 0.022 0.055 
MW2D 0.053 0.094 0.135 <0.005 0.125 0.373 
MW2S 0.167 0.349 0.531 <0.01 0.028 0.107 

Arsenic 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1S 0.002 0.003 0.004 <0.01 0.004 0.006 
MW2D <0.001 0.001 0.002 <0.001 0.002 0.005 

Cadmium 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1S <0.0001 <0.0001 <0.0001 <0.0001 0.001 0.005 
MW2D <0.0001 0.0002 0.0004 <0.0001 0.001 0.005 
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Chromium 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1S <0.001 <0.001 <0.001 <0.001 0.002 <0.01 
MW2D <0.001 <0.001 <0.001 <0.001 0.002 <0.01 

Lead 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1S <0.001 <0.001 <0.001 <0.001 0.003 0.01 
MW2D <0.001 0.001 0.001 <0.001 0.002 <0.01 

Mercury 
BORE HOLE 

2016/17 Reporting Period Historical Results 

Min Ave Max Min Ave Max 
MW1S <0.0001 <0.0001 <0.0001 <0.001 <0.0001 <0.01 
MW2D <0.0001 <0.0001 <0.0001 <0.001 <0.001 <0.01 
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Dissolved copper and iron concentrations showed similar patterns of natural variability to the historical 
results for these analytes, while concentrations of nickel and zinc in bores MW1D and MW2S showed 
increases in the current reporting year, each recording results outside of the historical ranges for the 
respective bores and analytes. Peaks in these analytes and bores were seen in the most recent sampling 
period, with further sampling likely to shed light as to whether this is an anomalous spike or a longer term 
trend. 

Bores MW1S and MW2D were tested for the extended metals suite on each sampling event as each of 
these bores exceeded their electrical conductivity trigger for extended metals testing. Most results 
returned below the limit of detection for the respective analyte, and all were within the historical ranges 
for the respective bores and analytes, evidence that the elevated EC has not mobilised these trace metals. 

3.1.4 Groundwater Monitoring Results Interpretation 

The groundwater monitoring programme has allowed insight into the hydrogeological regime around the 
Albion Park Quarry, with the extended period of monitoring able to ascertain any changes to groundwater 
quality and quantity that are outside of natural factors. In this instance, groundwater quantity remains 
within natural variability in the local area, with no recent changes in groundwater levels beyond that 
historically recorded. Furthermore, the biannual ecological inspections have not identified any impact on 
groundwater dependent ecosystems from groundwater availability in the vicinity of the quarry. It is 
acknowledged that monitoring bore MW1D has continued the downward trend of recent years, albeit well 
within historical norms and pre-quarrying observations. 

The most noticeable change across the groundwater monitoring network has been the continued increase 
in major ions observed within groundwater samples. These changes primarily related to sodium, calcium, 
and chloride species, however bores MW1S and MW1D have also seen recent increases in sulphate 
concentrations. These increases in major ions have expectedly led to increases in total dissolved solids 
and electrical conductivity across the monitoring network. An increased monitoring frequency (such as 
quarterly) may be beneficial in providing further insight into these changes, and whether they are likely to 
have any impacts on groundwater dependent ecosystems. Nevertheless, groundwater quality has been 
shown to be highly variable across the monitoring network and over time, which are expected given the 
relatively shallow and localised groundwater systems present in the area. 

Changes in certain dissolved metal concentrations were also detected in the current reporting period 
which warrant further discussion. Concentrations of dissolved nickel and zinc in bores MW1D and MW2S 
were measured outside of the historical ranges for these analytes. However, the local geology of the area 
is naturally enriched in these metal species, as was observed in pre-quarrying surface and groundwater 
assessments of the area. Pre-quarrying groundwater monitoring observed the concentrations of nickel 
and zinc in the area to be up to 0.055 mg/L and 0.89 mg/L respectively, above the concentrations of these 
analytes measured in the current reporting period. Nevertheless, the recent rise in these analytes from 
longer term lows may warrant closer examination, with more frequent (such as quarterly) monitoring 
potentially beneficial in resolving shorter term trends. 

There are no specific objectives or targets for groundwater described in either the DC or EPL, and as 
such there is no opportunity to assess compliance against these legislative instruments. The 
Environmental Impact Statement for the project predicts groundwater availability in the shallow surface 
aquifer to decline as a result of quarrying operations, with the related impact of reduced surface water 
flows in the local watercourses. From the monitoring data described above, at this stage of quarrying 
operations there does not appear to be any discernible quarry-related impact on groundwater availability. 
Potential impacts on natural discharge in the local watercourses will be assessed in the following section 
on surface water resources. These impacts were not expected to be immediate, with changes predicted 
to accelerate over time as intersection of the basalt sequence progressed to the underlying strata.  

All activities related to groundwater management in the current reporting period have proceeded as per 
the requirements of the DC and Water Management Plan for the project, and as such no non-compliances 
have been observed relating to groundwater management over this period. 
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Groundwater will continue to be managed in a similar manner in the next reporting period, however it is 
recommended that monitoring frequency is increased to quarterly for the next reporting period of July 
2017 to June 2018, which will provide additional rigour to measure any potential quarry-related impacts 
on groundwater availability or quality. 

3.2  Surface Water Monitoring  

3.2.1 Standards and Performance Measures 

The EPL for the Albion Park Quarry requires the monitoring of Sewage Treatment Plant effluent quality, 
as well as discharge and receiving water quality as detailed below. 

The DC requires the implementation of a Water Management Plan (incorporating a Surface Water 
Monitoring Program), which outlines the monitoring requirements related to surface water management. 
The Water Management Plan was most recently revised in 2013 with changes to the analytes tested as 
part of the surface water monitoring programme. The DC also requires the water quality monitoring of any 
discharges from the quarry, mirroring the conditions of the EPL. 

The following monitoring schedules are in place to meet the requirements of the EPL and surface water 
monitoring programme.  

Location Analyte Units EPL Limit Frequency 

Sewage Treatment Plant 

Biochemical Oxygen 
Demand mg/L 150 

Quarterly Oil and Grease mg/L 30 

Total Suspended Solids mg/L 50 

Quarry Extension 
Discharge 

pH pH units 6.5 – 8.5# 
Daily during discharge 

Turbidity NTU 32.2# 

Main Sedimentation 
Pond 

pH pH units 6.5 – 8.5# 
Daily during overflow 

Total Suspended Solids mg/L 50# 

Watercourse West of 
Quarry Manager’s Office 

pH pH units  Daily during overflow of 
main sedimentation 

pond Total Suspended Solids mg/L  

Watercourse 1 and 
Watercourse 2 

Discharge L/s  Monthly 

Electrical Conductivity µS/cm  

Quarterly 

pH pH units  

Temperature °C  

Turbidity NTU  

Oil and Grease mg/L  

TSS & TDS mg/L  

Major Cations (Na, K, Ca) mg/L  

Major Anions (SO4, Cl) mg/L  

Alkalinity mg/L  

Dissolved Metals (Cu, Fe) mg/L  

Furthermore, where the electrical conductivity of Watercourse 1 exceeds 1,000 µS/cm or Watercourse 2 
exceeds 1,700 µS/cm, the sampling suite will be extended to include additional dissolved metals for 
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analysis (As, Cd, Cr, Ni, Pb, Hg, Zn). Where EPL water quality limits apply, these are included in the table 
above, with the symbol # depicting limits that are also contained in the development consent. Furthermore, 
the aim of the surface water quality monitoring programme is to ensure no exceedance of licence 
conditions and to assess the potential relationships between surface water and groundwater. 

The EIS for the Albion Park Quarry predicted that the operations would have negligible impact on surface 
water quality, however releases of water captured in the quarry sump may be required to sustain natural 
surface water flow volumes of the local watercourses. 

3.2.2 Environmental Performance 

CB has implemented the Surface Water Monitoring Programme at the Albion Park Quarry, with all routine 
sampling undertaken as required by the table above. During the reporting period, water was discharged 
from the sump in the Quarry Extension on 8 occasions across 16 days, with daily sampling of water quality 
undertaken as specified by the table above. Discharge measurements in Watercourse 1 and Watercourse 
2 were determined by monthly measurements of flow velocity across sections in each creek to calculate 
a total natural discharge in each case. 

3.2.3 Surface Water Monitoring Results 

A summary of surface water monitoring results for the period is displayed in this section, separated into 
the various components as described in the table above. For each analyte, the range and average of the 
current period’s monitoring are displayed, alongside the historical range and average. For each analyte, 
a historical graph is also included showing the variations in measurements for each sample point 
throughout the historical monitoring period. As no criteria are specified for groundwater level or quality in 
the EIS or Development Consent, no comparison is available in relation to groundwater monitoring. 

Sewage Treatment Plan Monitoring 

Analyte 
2016/17 Reporting Period Historical Results DC 

limit 
EPL 
limit Min Ave Max Min Ave Max 

Oil and Grease <5 16 55 <5 9 44 <5 16 
TSS <5 14 30 <5 40 107 <5 14 
BOD 5 15 23 3 56 387 5 15 
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All analytes measured at the Sewage Treatment Plant were within EPL triggers in the current reporting 
period, and within the historical range of measurements for the respective analytes with the exception of 
one sample for Oil and Grease measured in December 2016. As per EPL requirements, the plant was 
serviced, with additional monitoring showing this was effective. Other than this single spike, all 
measurements of the STP effluent show variability typical of the historical performance, with average TSS 
and BOD concentrations well below the historical average. There were no predictions relevant to STP 
effluent in the EIS for the project. 

Quarry Extension Discharge Monitoring 

Analyte 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

pH 6.6 7.1 7.9 6.2 7.7 8.5 6.5 – 8.5 6.5 – 8.5 
Turbidity 3.8 17.4 27.6 9.7 20.8 29.8 32.2 32.2 

 

All discharges from the Quarry Extension complied with the limits of the EPL and DC for turbidity and pH 
during the current reporting period. The only variations outside of the historical ranges of the analytes 
tested related to low turbidity measurements that were recorded as solids settled over multi-day 
discharges. This reflects the improved water quality that may be attained with additional settling time, and 
reflects background processes where the first-flush may be elevated in suspended solids, which is then 
followed by a gradual reduction in solids as natural flows continue. pH however shows little variation 
throughout multi-day discharges, with fluctuations generally minimal around a narrow range. 

The EIS recommended the surface release of captured water to be undertaken in short bursts associated 
with rainfall events, rather than uniform minor releases, and this has been achieved in the current reporting 
period through the release of the large volumes of water associated with rainfall events, particularly in 
March and April 2017. These discharge events have increased in number and duration in recent years, 
as quarrying activities consume greater surface area within the catchment of Watercourse 1. This trend 
is anticipated to continue in future years as the excavation footprint grows. The EIS predicted the project 
would not have a significant impact on water quality, as EPL limits are in place to govern the water quality 
of any discharges. As previously stated, all EPL limits were complied with in the current reporting period. 
The data and interpretation represents monitoring associated with discharges from the Quarry Pit 
Extension only. Excess water was retained in the Quarry Extension sump at times to ensure compliance 
with EPL and DC limits. 
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Main Holding and Sedimentation Pond Monitoring 
No discharges of water from the Main Holding and Sedimentation Pond Monitoring were undertaken 
during the current reporting period, and as such there was no requirement for any monitoring at this point. 

Watercourse West of Quarry Manager’s Office Monitoring 
No discharges of water from the Main Holding and Sedimentation Pond Monitoring were undertaken 
during the current reporting period, and as such there was no requirement for any monitoring at this point. 
Nevertheless, monthly monitoring of water quality of the natural flows in this watercourse water were 
undertaken for pH, Oil and Grease, and TSS. The results of this monitoring are summarised below. 

Analyte 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

pH 7.7 8.0 8.4 7.1 7.8 8.3 N/A* N/A* 
Oil & Grease <5 <5 <5 <0.1 <5 11 N/A N/A* 

TSS <5 13 45 <1 14 190 N/A* N/A* 
* Not Applicable as there were no discharges of water from the Main Sedimentation Pond during the reporting 

period. 

 

Water quality of the watercourse was largely stable during the current reporting period, with all results in 
line with historical averages with the exception of two pH samples which were marginally above the 
historical range. No discharges were undertaken from the Main Sedimentation Pond during the period, 
and as such no DC or EPL limits were applicable, and there were no predictions from the EIS for this 
watercourse. 

Watercourse 1 and Watercourse 2 Monitoring 
Monitoring of the natural watercourses adjacent to the Quarry Extension were undertaken on a quarterly 
basis, with the results separated into logical analyte groupings below. No DC or EPL limits are applicable 
in this instance, and as such there is no further discussion on their relationship to these regulatory 
instruments. 
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Field measurements (EC, pH, Temperature, Turbidity) 

pH 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

WC1 6.8 7.1 7.2 6.1 7.4 8.3 N/A N/A 
WC2 7.5 7.5 7.5 6.9 7.7 8.7 N/A N/A 

Temperature 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

WC1 11 17 24 9 17 29 N/A N/A 
WC2 24 24 24 9 18 29 N/A N/A 

EC 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

WC1 191 261 320 160 460 910 N/A N/A 
WC2 698 698 698 443 1109 2100 N/A N/A 

Turbidity 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

WC1 7 119 313 2 73 5890 N/A N/A 
WC2 241 241 241 1 83 5040 N/A N/A 

 

All field measurements for each watercourse remained within their respective historical ranges for the 
current reporting period. Where sufficient water was available for sampling in these ephemeral creeks, 
water quality was consistent with or of generally higher quality than the historical means for these 
waterbodies, with the exception of turbidity, which was generally higher than the historical averages, albeit 
has exhibited marked fluctuations over the historical record. These field observations correspond with EIS 
predictions, with no discernible impact on the water quality of these watercourses from the operation of 
the project predicted in the EIS. 
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Oil and Grease 

Oil and Grease was measured below the limit of reporting of 5 mg/L in all sample periods in both 
watercourses during the reporting period. These results are consistent with the historical monitoring for 
these sites, where the concentration of Oil and Grease has consistently remained below the limit of 
reporting. This is in line with EIS predictions that quarry operations would have no discernible impact on 
water quality. 

Total Suspended Solids and Total Dissolved Solids 

TDS 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

WC1 202 246 332 135 260 510 N/A N/A 
WC2 514 514 514 320 679 1500 N/A N/A 

TSS 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

WC1 11 28 51 3 12 44 N/A N/A 
WC2 105 105 105 2 124 2600 N/A N/A 
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Concentrations of Total Dissolved Solids and Total Suspended Solids remained within the historical 
ranges for the respective watercourses during the current reporting period with the exception of a single 
sample from Watercourse 1 for suspended solids, which has since returned to the historical average. 
Variations in both TDS and TSS expectantly match corresponding variations in electrical conductivity and 
turbidity. These observations are in line with EIS predictions, in that quarrying operations were not 
expected to have any discernible impacts on water quality of the watercourses. 

Major Cations (Sodium, Potassium, Calcium) 

Sodium 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

WC1 24 31 37 7 46 92 N/A N/A 
WC2 72 72 72 69 132 207 N/A N/A 

Potassium 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

WC1 <1 2 3 <1 1 5 N/A N/A 
WC2 2 2 2 <1 1 5 N/A N/A 

Calcium 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

WC1 5 10 14 6 19 46 N/A N/A 
WC2 42 42 42 28 63 170 N/A N/A 

 

Concentrations of all major cations have remained within the respective historical ranges for each 
watercourse during the current reporting period with the exception of calcium in Watercourse 1, which 
recorded a result slightly below the historical range in March 2017. All analytes have continued to exhibit 
their natural levels of variability amongst a generally stable trend. The current monitoring suggests there 
has been no deterioration in surface water quality related to cation concentrations.  
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Major Anions (Chloride, Sulphate) 

Sulphate 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

WC1 9 13 16 <1 20 110 N/A N/A 
WC2 176 176 176 90 252 690 N/A N/A 

Chloride 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

WC1 30 31 33 20 47 100 N/A N/A 
WC2 22 22 22 14 39 116 N/A N/A 

 

Concentrations of these major anions have remained within the respective historical ranges for each 
watercourse during the current reporting period. Concentrations of both major anions have remained 
relatively stable in the current reporting period, showing less fluctuation than the historical period. This 
suggests that quarrying activities are having minimal impact on concentrations of anions in the 
watercourses.  

Alkalinity 

Alkalinity 
2015/16 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

WC1 39 86 176 42 118 220 N/A N/A 
WC2 121 178 235 144 208 406 N/A N/A 
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Alkalinity levels in Watercourse 1 showed variations marginally below the historical range for this 
watercourse in the current reporting period, while Watercourse 2 was within the historical range but below 
the historical average. However the graph above shows the significant fluctuations naturally present in 
these watercourses, with the low measurements largely in line with this historical variation. The relatively 
low alkalinity corresponds with variations observed in calcium concentrations, indicating this may be the 
major source of alkalinity within these creeks. The observed levels of alkalinity are consistent with the 
natural variability over the historical period, and do not represent any deterioration in surface water quality 
of the watercourses. 

Dissolved Metals (Copper, Iron) 

Copper 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

WC1 0.004 0.009 0.016 0.002 0.008 0.020 N/A N/A 
WC2 0.009 0.009 0.009 0.002 0.004 0.005 N/A N/A 

Iron 
2016/17 Reporting Period Historical Results 

DC limit EPL 
limit Min Ave Max Min Ave Max 

WC1 0.02 0.24 0.49 0.12 0.34 1.60 N/A N/A 
WC2 <0.05 <0.05 <0.05 <0.01 0.05 0.32 N/A N/A 
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Concentrations of dissolved metals in the watercourses have largely followed historical trends in the 
current reporting period, with the broad fluctuation in copper concentrations (albeit at very low levels) 
continuing. Dissolved copper concentrations during the most recent sampling event in Watercourse 2 
were above the historical maximum for this watercourse, however still remained at very low concentrations 
(0.009mg/L), and below those levels consistently observed in Watercourse 1. It must also be recognised 
that the concentrations of dissolved metals are likely to be higher draining an area of recent volcanic origin 
such as exists at the Albion Park Quarry, compared with the leached sedimentary profiles of the 
surrounding area. Watercourse 1 recorded a very low dissolved iron concentration in the most recent 
sampling period, however this is consistent with levels recorded in Watercourse 2, which are typically 
below the standard laboratory detection limit. As such, concentrations of dissolved metals in the current 
reporting period are consistent with the broader historical period, and as such do not represent any 
deterioration in water quality, as predicted in the EIS. 

Flow Monitoring 

Flow data is collected on a monthly basis from each of the watercourses. This data is sampled using one 
of two methods, depending on flow. The first method uses a flow meter measuring flow velocity across 
various sections of each stream, and when combined with measurements to calculate the cross-sectional 
area of each section, a total stream discharge in litre per second is able to be calculated. For lower flows, 
the flow is captured in a calibrated bucket, with the time taken to fill the bucket used to calculate stream 
discharge. Sampling is designed for safety and practicality reasons to be undertaken during periods of 
base flow outside of storm periods. Given the ephemeral nature of the streams, there are periods where 
no flow is measurable, with flow in Watercourse 2 at times solely dependent on discharges from the 
Holcim quarry in the upper catchment of this stream. A summary of measured flows in the watercourses 
is included in the table below. 

 Flow (L/sec) 
Month WC1 WC2 
Jul-16 dry 49 

Aug-16 dry dry 

Sep-16 dry dry 

Oct-16 dry dry 

Nov-16 dry dry 

Dec-16 dry dry 

Jan-17 dry dry 

Feb-17 0.333 dry 

Mar-17 1.08 44.5 

Apr-17 0.1 dry 

May-17 0.02 dry 

Jun-17 0.01 dry 

Flow monitoring undertaken during the current reporting period shows that flows in Watercourse 1 appear 
to be highly dependent on good rainfall for baseflow, while Watercourse 2 exhibits very high flows likely 
to be related to discharges from the Holcim quarry upstream. Surface water flows appear to have 
decreased in the past two years, however due to rainfall variability and the nature of the sampling process, 
this cannot be positively determined. It is evident from the monitoring undertaken during the current 
reporting period, that there is some storativity in the catchments of the watercourses, with flow continuing 
for some time after periods of heavy rainfall. 

The EIS predicted that surface water flows in the watercourses may be affected by quarrying operations, 
with groundwater injection of captured water required if the rainforest vegetation associated with these 
watercourses showed signs of stress. As quarrying continues to progress to the north and east, the 
catchment of Watercourse 1 will continue to be consumed by quarrying activities, with increasing 
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discharges of surface water required to return this captured water to the watercourses. While the 
intermittent nature of these watercourses hinders the ability to make accurate interpretations regarding 
changes in flow, especially considering the rainfall dependent nature of these streams, biannual 
assessments of these ecosystems to date have shown no observable alterations in health, with water 
stress not identified in the rainforest assemblages. As such, the Albion Park Quarry has continued to 
manage water availability to the adjacent watercourses in line with EIS predictions and DC requirements. 

3.2.4 Surface Water Monitoring Results Interpretation 

The surface water monitoring programme for the Albion Park Quarry is sufficient in monitoring the 
receiving water quality of watercourses in both catchments that are impacted by operations, including the 
Quarry Extension and the processing operations. Point source monitoring of discharges in each 
catchment allows for the identification of possible pollutants, initiating additional monitoring where these 
pollutants exceed certain trigger values. Flow monitoring combined with the current biannual flora and 
fauna survey allow for the determination of any impacts related to water availability on the rainforest 
ecosystems adjacent to the Quarry Extension. 

The water monitoring programme has demonstrated that in the current reporting period, water quality of 
discharges and in the watercourses complies with the DC and EPL, and demonstrates no deterioration in 
water quality as predicted in the EIS for the project. Localised variations in water quality are evident in 
discrete samples, however these are generally consistent with the historical period and represent local 
conditions as described in the EIS and Water Management Plan for the project. It is envisaged that surface 
water discharges will continue to increase in future years to compensate for the greater catchment area 
of the quarry excavation. Current procedures allow for an accurate representation of any longer term 
trends in surface water quality and any potential impacts on surface and groundwater quality in areas 
adjacent to the quarrying operations. 

3.3 Air Quality Monitoring  

3.3.1 Standards and Performance Measures 

The Development Consent contains specific limits relating to air quality, including for particulate matter, 
total suspended particulates, and deposited insoluble solids, while the Environmental Protection Licence 
contains specific requirements for the monitoring of deposited ash and insoluble solids with no specific 
compliance limits listed in the EPL. Section 5.8 of the QEMP details the air quality testing requirements 
and specifies that four depositional dust gauges and one PM10 High Volume Air Sampler are used to 
measure compliance against the criteria. The locations of these monitoring sites, monitoring frequencies, 
and DC compliance are as follows: 

EPL ID 

Station ID 

Location 

Analyte Units 

Frequency 
DC Limit 

1 
APD1 

Within 100m of the 
premises entrance gate 

Ash 
Insoluble 

Solids 
g/m2/mth Monthly N/A 

4.0 

2 
APD2 

Rinker property, north 
west of Kyawana 

Ash 
Insoluble 

Solids 
g/m2/mth Monthly N/A 

4.0 

3 
APD3 

Dunsters Land, 
southwest of The 
Cottage 

Ash 
Insoluble 

Solids 
g/m2/mth Monthly N/A 

4.0 

8 
APD4 

Northern boundary, east 
of the gate to Belmont 

Ash 
Insoluble 

Solids 
g/m2/mth Monthly N/A 

4.0 

N/A 
HVAS Belmont homestead PM10 µg/m3 24hr every 6 days 

Annual average 
50 
30 



APQ Annual Review 
 

P A G E  | 33                                                                              2016 - 2017 

 

3.3.2 Environmental Performance 

CB has implemented a range of controls to minimise the potential generation of dust from the project, as 
described in the QEMP. The Air Quality Monitoring Programme is also in place as described above to 
assess the effectiveness of these controls. ALS Laboratory Group were engaged during the reporting 
period to service these monitoring stations, with depositional dust assessed in accordance  with AS/NZS 
3580.10.1-2003: Methods for Sampling and Analysis of Ambient Air – Determination of Particulates – 
Deposited Matter – Gravimetric Method. Samples collected from the HVAS are collected on a monthly 
basis for sampling in accordance with AS/NZS3580.9.6-2015: Methods for Sampling and Analysis of 
Ambient Air – Determination of Suspended Particulate Matter – PM10 High Volume Sampler with Size 
Selective Inlet – Gravimetric Method. 

3.3.3 Air Quality Monitoring 

Deposited Dust 

The following table provides a summary of concentrations of Total Insoluble Solids and Ash (g/m2/month) 
for the four deposited dust monitoring gauges at the Albion Park Quarry. 

Insoluble Solids 
2016/17 Reporting Period Historical Results EIS Average 

Prediction Min Ave Max Min Ave Max 
APD 1 0.3 3.2 5.2 0.5 3.7 18.7 <= 2.6 
APD 2 1.0 2.5 4.8 0.5 2.5 6.7 <= 3.5 
APD 3  0.3 2.2 6.5 0.2 1.5 8.6 <= 2.2 
APD 4 0.6 3.1 8.2 0.3 1.9 13.3 <= 3.2 

DC criteria  < 4      

PM10 

The following table provides a summary of PM10 concentrations (µg/m3) for the High Volume Air Sampler 
at the Albion Park Quarry, with the following graph showing the historical trend in PM10 concentrations. 

HVAS PM10 
2016/17 Reporting Period Historical Results EIS Average 

Prediction Min Ave Max Min Ave Max 
HVAS 1.6 16.8 58.1 0.0 10.1 207.0 < 25 

DC criteria  30 50*     
 * Incremental impact – increase due to development on its own 
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3.3.4 Air Quality Monitoring Results Interpretation 

The results above show that development consent limits related to dust deposition and annual average 
PM10 were met at all times throughout the current reporting period. On two occasions, the total PM10 
concentrations measured at the High Volume Air Sampler located at the project-related Belmont 
homestead were greater than the 50 µg/m3 daily trigger related to incremental increases from the project. 
On these occasions (24th and 30th January 2017 respectively) the levels of PM10 measured at the monitor 
were 58.1 and 57.4 µg/m3. The NSW Government Office of Environment and Heritage operate a TEOM 
at Terry Reserve, Albion Park, which measures PM10 concentrations in real time. On these days, the OEH 
monitor was never downwind of the Albion Park Quarry with the exception of a short period of light winds, 
and as such provides a suitable background on which to assess the project’s incremental impact. ON 
these days, the OEH monitor recorded 26.8 and 32.9 µg/m3 respectively. This suggests the incremental 
impact of the Albion Park Quarry was 31.3 µg/m3 and 24.5 µg/m3 on these days, well below the DC trigger 
for daily incremental impact. As such, the project has complied with development consent limits related 
to air quality in the current reporting period. 

A comparison of the current monitoring period’s results against historical monitoring indicates that air 
quality in the vicinity of the quarry is largely consistent with the historical period. Annual dust deposition 
in the current reporting period is equal to or less than the historical average at two gauges, while two 
gauges have recorded modest rises, well within the range of normal monthly variability. Similarly, three 
gauges recorded dust deposition equal to or less than the EIS predictions in the current reporting period, 
while the fourth gauge was marginally above EIS predictions. This is also the case for PM10 concentrations 
recording in the current reporting period, which were below these predicted by the EIS. Note that the 
average PM10 concentration measured this reporting year is above the historical average, however this is 
still well below DC limits, and are to be expected as quarrying activities move closer to the monitor. Current 
PM10 levels represent very good air quality in the vicinity of the quarry, as per the NSW Office of 
Environment and Heritage’s Air Quality Index values.  

3.4 Noise Monitoring  

3.4.1 Standards and Performance Measures 

The Development Consent specifies limits on noise generated by the quarry operations at four sensitive 
receptors surrounding the project site. There are no specific requirements related to noise or noise 
monitoring in the EPL for the project. Section 5.5 of the QEMP details these noise monitoring requirements 
and with the DC compliance limits as follows: 

Receiver Locations 
Noise Limits LAeq15minute 

Stages 1-2 Stages 3-4 Stages 5-6 

“The Hill” residence (Dunster premises) 35 38 35 

“The Cottage” residence (Dunster premises) 35 38 35 

Approved rural worker’s dwelling (Dunster premises) 35 38 35 

Greenmeadows residential estate 41 41 41 

The above noise limits apply to operational noise under conditions of wind speeds (10 m above ground) 
of up to 0.5 m/s and temperature gradients of up to 0°C per 100 metres. To measure the noise levels at 
these sensitive receptors, CB has engaged SLR Consulting Australia Pty Ltd to undertake an annual 
survey of noise levels related to quarrying and processing operations. To ensure the measured noise 
levels are related to project noise only (and exclude non-project or background noise), unattended 
monitoring was undertaking in close proximity to the noise-generating activities on site for a period of 11 
days in July 2016. Measured noise levels were then modelled for the sensitive receptors based on most 
recent noise model for the project, to calculate the project-related noise impacts at the sensitive receivers. 
The output from the unattended monitoring and modelling was verified through operator-attended 
monitoring. 
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3.4.2 Environmental Performance  

CB has constructed a three metre high and 350 metre long visual/acoustic bund along the northeastern 
corner of the Quarry Extension to attenuate noise transmission in the direction of the closest sensitive 
receptors to the quarrying operation. Furthermore operations were restricted to the approved hours of 
operation as per the DC during the current report period. The annual Noise Monitoring Programme is also 
in place, as described above, to verify the adequacy of noise mitigation measures on site. 

3.4.3 Noise Monitoring Results 

The annual noise survey was conducted in July 2016. During the survey, prevailing weather conditions 
were at times outside those nominated in the development consent, with the consequence that the limits 
indicated were not always applicable. Interpolation of the dataset with the data gathered from the on site 
meteorological station allowed the extraction of noise monitoring data under complying conditions. Based 
on this extracted dataset, the noise contribution from quarrying and processing operations at each of the 
sensitive receptors is outlined in the table below. For further information, see Annexure F, which refers to 
the complete Noise Monitoring Report. Monitoring results from the previous 2 annual surveys are also 
included for comparative purposes. 

Monitoring 
Location 

July-16 
results 

Criteria 
(stages 3 and 4) 

EIS 
Prediction 

2015-16 
results 

2014-15 
results 

Belmont (project 
related) 36 N/A N/A 38 40 

The Cottage 38 38 N/A 31 38 

The Hill 32 38 33 32 37 
Greenmeadows 

Estate 39 41 41 36 36 

3.4.4 Noise Monitoring Results Interpretation  

All modelled noise levels based on actual measurements in the quarry and the processing plant are within 
the relevant DC criteria and less than that predicted in the EIS. Current years monitoring indicates a 
reduction in noise levels from past years at the Belmont and The Hill homesteads, with noise levels at 
The Cottage equivalent to 2013-14 results following a significant drop in 2014-15, while noise levels at 
the Greenmeadows Estate have increased marginally. As such, noise levels from quarrying and 
processing operations at the Cleary Bros project are within acceptable limits. 

Also worth noting is that on each occasion when the acoustic consultant undertook operator-attended 
measurements at the Greenmeadows estate, the actual measuring location was closer to the source, 
within Cleary Bros property. This gave greater security for the unmanned logger and for convenience, 
was used for operator-attended measurements. Accordingly, the contribution of the Albion Park Quarry 
at Greenmeadows Residential Estate is estimated to be 5 dBA to 6 dBA lower than predicted. 
Furthermore, the Greenmeadows Residential estate is potentially affected only by noise emissions from 
the processing plant. The noise levels are unlikely to change at this location over time, and as such it is 
therefore considered that no further measurements are required at Greenmeadows Residential Estate. 

3.5 Blast Monitoring 

3.5.1 Standards and Performance Measures 

The Development Consent and Environmental Protection Licence for the project are consistent in their 
approved blasting criteria at nearby sensitive receptors. Section 5.7 of the QEMP details how these criteria 
are to be met, with a blast monitoring station permanently installed adjacent to the nearest non-project 
related sensitive receptor, The Cottage residence on the neighbouring Figtree Hill property. These criteria 
are described in the table below. When blasting is to occur within 40 metres of the northern boundary of 
the quarry property, a portable blast monitor is also located at the property boundary at the point closest 
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to the blast. Results of blast monitoring are required to be included in the Annual Review. The DC and 
EPL also set restrictions on the timing of blasts and blast frequencies. 

Monitoring Location 
Maximum Airblast 

Overpressure  dB(Lin 
Peak) 

Maximum Peak 
Particle Velocity  mm/s Allowable Exceedance 

At any point located at 
least 3.5 metres from 

any residence on 
privately owned land 

 

115 

 

5 

5% of the total number of 
blasts over any 12 month 

reporting period. 

120 10 0% 

At the southern 
boundary of the Figtree 

Hill land 
135 200 0% 

3.5.2  Environmental Performance 

Airblast overpressure and vibration from blasting was consistent with the limits in the table above, 
reproduced from the QEMP. All blasting was undertaken between 9am and 5pm on weekdays only, with 
no more than one blast per day undertaken during the current reporting period. Prior to the initiation of all 
blasts, the blasting methodology as described in the Blast Management Plan, including community 
notification via phone calls and an update to the website, as well as the design and sequencing of blast 
initiation to achieve the DC criteria. All blasts were monitored as per the requirements of the DC, with the 
results of this monitoring discussed with community representatives through the Albion Park Quarry 
Community Consultative Committee. 

3.5.3 Blast Monitoring Results 

Blast monitoring results for the 2016-2017 reporting period from the permanent blast monitor at The 
Cottage are summarised in the table below. One blast occurred within 40 metres of the boundary of the 
property during the reporting period. A complete record of blast monitoring results for the period is 
included as Annexure E. 

Blast Monitoring 
2016/17 Reporting Period Historical Results 

Average 95th % Max Average 95th % Max 
Overpressure 105.3 109.4 109.9 102.0 110.4 115.6 

DC limits  115 120    
EIS Prediction   < 115    

Vibration 2.11 3.61 3.71 1.15 2.46 3.43 
DC limits  5 10    

EIS Prediction   < 5    

3.5.4 Blast Monitoring Results Interpretation 

All blast monitoring results have been below the criteria specified in the QEMP. The highest airblast 
overpressure level recorded at the permanent blast monitor at The Cottage was 109.9 dB (lin), below the 
DC/EPL criteria and the EIS prediction of up to 115 dB, while the highest peak particle velocity was 3.71 
mm/s, below the DC/EPL criteria and the EIS prediction of up to 5 mm/s. The maximum for overpressure 
has remained below the historical maximum, with the 95th percentile in line with the historical 95th 
percentile. Maximum, 95th percentile, and average vibration have been higher in the current reporting 
period, reflecting a reduction in the number of blasts, with a focus on having fewer blasts but of a moderate 
intensity.  

The single blast fired within 40 metres of the boundary with Fig Tree Hill recorded a blast vibration of 
182.3mm/s and airblast overpressure of 129.4 dB (lin), below the recommended limits for personnel and 
animals at the fenceline of 200 mm/s and 135 dB (lin) respectively described in the approved Blast 
Management Plan. The current blast monitoring programme and blasting processes have been effective 
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in ensuring blasting at the Albion Park Quarry meet compliance requirements, while reducing the 
disturbance to neighbours as far as practical considering continuing quarrying activities. 

3.6 Meteorological Monitoring 

3.6.1 Standards and Performance Measures 

The Development Consent and Environmental Protection Licence require the monitoring of meteorology 
for the life of the project. Section 7.2 of the QEMP details the following parameters will be continuously 
monitored at the site and averaged over one-hourly intervals. 

Parameter Units 

Temperature at 2 metres °C 

Temperature at 10 metres °C 

Total Solar Radiation at 10 metres W/m2 

Wind direction at 10 metres Compass points 

Wind speed at 10 metres m/s 

Sigma theta at 10 metres degrees 

Rainfall mm/hr 

3.6.2 Environmental Performance 

Cleary Bros operated a weather station for the duration of the current reporting period adjacent to the 
Belmont homestead, which has been in operation in this location since 2005. The weather station is 
capable of monitoring all of the parameters required by the QEMP, and can be contacted in near real time 
through the mobile telecommunications network. This data has been reviewed regularly throughout the 
current reporting period to ensure the continued functionality of the system. The weather station 
underwent an upgrade during the current reporting period, with new componentry including a solar 
radiation sensor, lightning protection, and an upgrade of internal circuitry. 

3.6.3 Compliance Assessment 

The weather station was operated continuously throughout the reporting period, excluding a short outage 
associated with the upgrade described in the previous subsection, demonstrating compliance with this 
condition. 

3.7 Ecological Monitoring 

3.7.1 Standards and Performance Measures 

The Development Consent requires the implementation of a Vegetation Management Plan, to promote 
the enhancement of threatened communities adjacent to the Quarry Extension, and for monitoring the 
effects of quarry operations on these communities. Section 5.10 of the QEMP outlines how the 
requirements of the DC are to be met, including the implementation of the Vegetation Management Plan 
for the project. The Vegetation Management Plan also requires that Cleary Bros engages a qualified 
ecologist on a biannual basis. Once per year a qualified ecologist is required to inspect: 

 The revegetation/rehabilitation areas shown on Appendix 1 of the LEC consent; 

 The strip of riparian bushland immediately downhill from the quarry that could be potentially 
be affected by changes to groundwater or surface water. 

With regard to the first point the ecologist is to comment upon progress with implementing the quarry’s 
Vegetation Management Plan (Mills 2007).  In relation to the second point the ecologist is to consult the 
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quarry manager and consider whether quarry-related variations to ground water or surface water could 
be responsible for any observed change in the riparian vegetation. 

In addition, a qualified ecologist is also required to carry out a biannual inspection to provide information 
to CB relating to the successful maintenance of the restoration areas and planted maintenance. The 
ecologists’ reports including any recommendations are to be included in the Annual Review. 

There is no requirement in the EPL for ecological monitoring. 

3.7.2 Environmental Performance 

Revegetation progress was affected in the current reporting period due to grazing by native and feral 
animals and overspraying of weed growth. This was identified in the December 2016 biannual inspection 
by the ecologist. As a result of this inspection, an action plan was developed and implemented to ensure 
the objectives of the Vegetation Management Plan are met. Activities included: 

 Clean up of existing area to remove weed growth 

 Spreading of additional topsoil material to boost current poor growth medium 

 Spreading of mulch across area 

 Establish designated vehicle access route through area to environmental monitoring sites 

 Erect animal proof fence around zones 2 and 3 

 Install watering system 

 Plant additional tubestock with tree-guards, supplemented by mature plantings. 

These activities were undertaken successfully, as described in the June 2017 report by the ecologist, with 
the ecologist noting that revegetation activities are once again on track to meet the objectives of the 
Vegetation Management Plan. 

Cleary Bros engaged a qualified ecologist from Kevin Mills and Associates during the reporting period to 
undertake the biannual inspections of the conservation areas. Inspections were undertaken on the 20th 
December 2016 and the 13th June 2017, with the annual assessment of compliance undertaken in 
association with the inspection on the 13th June 2017. Copies of the inspection reports are included as 
Annexures C and D to this Annual Review. 

3.7.3 Compliance Assessment 

The following is an extract from the annual report by Kevin Mills and Associates dated 13th June 2017, 
and summarises the actions taken by Cleary Bros to achieve the objectives of the Vegetation 
Management Plan and DC: 

As reported previously, this project has been plagued by difficulties largely beyond the control of 
the Company. Large numbers of browsing animals, primarily Goats, very dry conditions and 
shallow soils in places have all impacted upon the success of the restoration of local forest to the 
site. A re-think was required and undertaken in early 2017, resulting in a fresh approach, as 
outlined in Appendix 1. The inspection in June 2017 found that most of the new works had been 
completed. Further herbicide spraying and planting are proposed in the western part of the fenced 
area (Zone 1) in the next few months. 

The following recommendations are made: 

o The woody weed Lantana occurs in some places south of Zone 1 (in Zone 6) and 
requires treatment. 

o It is understood that a contractor has been engaged to regularly visit the site and 
undertake the required maintenance of the plantings. Some plantings require 
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follow-up maintenance due to wind damage to tubes and some plants; this should 
happen as soon as practical. 

o Future plantings should expand the range in tree used over those recently planted. 
o The ecologist should visit the site in six (6) months time to review progress. 

Works are underway to address the additional recommendations made as part of this most recent 
inspection. 
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4. COMPLAINTS 

4.1 QEMP Requirement 

The Annual Review is to include a summary of complaints received during the past year comparing this 
to complaints received in previous years. 

The EPL requires a legible record of all complaints relating to pollution incidents.  Both the QEMP and the 
EPL specify a protocol to be followed in relation to complaints including recording action taken regarding 
the complaint. 

4.2 Tabulated Results 

Seven environmental complaints were received during the current reporting period with all but one 
received from a single complainant. The six complaints from the single complainant were related to noise 
and vibration from blasting at the quarry. Each complaint was investigated, with the blast overpressure 
and vibration measured below the 100% and 95% DC and EPL limits on all occasions. The other 
complaint received related to dust impacts from activities near the entrance to the quarry on the East-
West Link Road. This matter was investigated, with dust deposition measured in the vicinity found to be 
within DC and EPL limits. Comparison with previous years’ complaints is summarised below.  

Year Environmental 
Complaints 

2007/2008 1 

2008/2009 2 

2009/2010 0 

2010/2011 5 

2011/2012 6 

2012/2013 4 

2013/2014 2 

2014/2015 5 

2015/2016 2 

2016/2017 7 

4.3 Environmental Complaints Results Interpretation 

A summary of the complaints received is provided in the table below: 

Date Description of Complaint Status 

2nd September 
2016 

Resident complained about the effect of a blast. Cleary Bros 
advised resident that the noise and vibration levels were 
below the EPA and DP&E limits. 

Closed out 

21st October 
2016 

Resident complained about blast noise and vibration. Cleary 
Bros advised resident that the noise and vibration levels 
were below the EPA and DP&E limits 

Closed out 

20th December 
2016 

Resident complained about blast vibration. Cleary Bros 
advised resident that the blast vibration recorded at the 
monitoring station was below the OEH and DP&E limits 

Closed out 
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Date Description of Complaint Status 

2nd May 2017 
Resident complained about blast noise and vibration. Cleary 
Bros advised resident that the noise and vibration levels 
were below the EPA and DP&E limits 

Closed out 

1st June 2017 
Resident complained about blast noise and vibration. Cleary 
Bros advised resident that the noise and vibration levels 
were below the EPA and DP&E limits 

Closed out 

23rd June 2017 
Resident complained about blast noise and vibration. Cleary 
Bros advised resident that the noise and vibration levels 
were below the EPA and DP&E limits 

Closed out 

27th June 2017 

Complaint from resident via EPA regarding dust generation 
and dirt tracking out around quarry entrance. Dust deposition 
measured by adjacent gauge within EPA and DP&E limits. 
Street-sweeper schedule reviewed. 

Closed out 

Cleary Bros operates a Community Consultative Committee (CCC) for the Albion Park Quarry. Two 
meetings of the CCC were held in the current reporting period, in July and December 2016, with minutes 
of these meetings available on the company website. 
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5. REVIEW OF MANAGEMENT PLANS 

5.1 Water Management Plan 

As indicated in the Development Consent, the Water Management Plan comprises: 

 a Water Balance; 

 an Erosion and Sediment Control Plan; 

 a Surface Water Monitoring Program; 

 a Ground Water Monitoring Program; and 

 an Integrated Water Management Strategy, if the water balance shows a potential demand 
for water above that which can be collected from rainfall. 

The various requirements of the WMP were addressed in the QEMP and associated documents.  Parts 
a) and e) refer to the water balance, which predicted that the quarry could operate within a water budget 
capable of being satisfied from rainwater collected on site. The quarry has operated throughout the 
reporting period with a surplus of water. This surplus has been discharged following storm events in line 
with the conditions of the DC. 

The Erosion and Sediment Control Plan was implemented during the construction phase of the quarry. 
Erosion and sediment controls will be monitored and maintained throughout the life of the quarry. 
Improvements have been made during the current reporting period to improve sediment retention in the 
infrastructure area. Cleary Bros continues to look at modifications that can be made to reduce sediment 
loading in waterways leaving the site. 

A review of the Water Management Plan undertaken as part of the preparation of this Annual Review, as 
well as triggered by the recent Modification 3 of the DC, has identified a revision of the Water Management 
Plan is required. This process is currently underway, with the revised plan to be submitted to the DP&E 
for their approval shortly. Until this management plan has been approved, the existing Water Management 
Plan Review, undertaken by Golder Associates in 2013, will continue to apply and will guide water 
management practices on site. 

5.2 Blast Management Plan 

The Blast Management Plan was most recently revised on the 18th November 2015 following Mod 2 of 
the DC. A review of this management plan undertaken as part of the preparation of this Annual Review, 
as well as triggered by the recent Modification 3 of the DC, has identified a revision of the Blast 
Management Plan is required. This process is currently underway, with the revised plan to be submitted 
to the DP&E for their approval shortly. Until this management plan has been approved, the existing Blast 
Management Plan will continue to guide blast management practices on site. 

5.3 Vegetation Management Plan 

The Vegetation Management Plan applies primarily to the revegetation and restoration areas to the south 
of the quarry. These locations are the subject of management and maintenance throughout the quarry 
life. A review of this management plan undertaken as part of the Annual Review process, as well as 
triggered by the recent Modification 3 of the DC, has indicated that no revision to the Vegetation 
Management Plan is required at this stage. The VMP will be progressively implemented and does not 
require any modification at this stage. 

5.4 Rehabilitation Management Plan 

The Rehabilitation Management Plan was most recently revised in 2014 in accordance with Schedule 4 
Condition 41 of the DC. Modification 3 of the DC resulted in significant changes to conditions related to 
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rehabilitation and the development of the Rehabilitation Management Plan for site. With these changes, 
it has been identified that a revision of the Rehabilitation Management Plan is required. This process is 
currently underway, with the draft plan to be submitted to the DP&E for their approval shortly. This process 
has coincided with the commencement of areas now available for rehabilitation. 

5.5 Heritage Management Plan 

The Heritage Management Plan prepared in accordance with the DC and approved by the Department of 
Planning and Environment provided for the following to occur: 

 Archival recording of Kyawana 

 Archival recording of Belmont 

 Archival recording of dry stone walls and other heritage elements 

 Salvage and reconstruction of dry stone walls A and B 

 Conservation and maintenance of dry stone wall C 

 Baseline dilapidation surveys for The Hill and Belmont 

The archival recordings were undertaken and included in the heritage management plan. Kyawana is no 
longer affected by the development and Belmont was always intended to be retained. 

A review of the Heritage Management Plan undertaken as part of the preparation of this Annual Review, 
as well as triggered by the recent Modification 3 of the DC, has identified that a revision is required. This 
process is currently underway, with the revised plan to be submitted to the DP&E for their approval shortly. 
Until this management plan has been approved, the existing Heritage Management Plan will continue to 
apply. 

5.6 Waste Minimisation 

Waste management at the quarry has been carried out as indicated in the QEMP. Waste generation has 
been minimised as far as practicable. Quarry overburden material has been retained for placement in the 
base of the excavation and used to construct the long term haul road into the quarry extension. 

In this reporting period other waste including workshop waste, office waste and waste from personnel 
(food scraps etc) is separated where appropriate and separately removed for recycling or disposal. Waste 
oil from machinery and equipment used on site is collected and recycled through a specialist waste oil 
recycling contractor. 

5.7 Air Quality Management Plan 

The Air Quality Management Plan was most recently revised on the 18th November 2015 following Mod 
2 of the DC. A review of this management plan undertaken as part of the preparation of this Annual 
Review, as well as triggered by the recent Modification 3 of the DC, has identified a revision is required. 
This process is currently underway, with the revised plan to be submitted to the DP&E for their approval 
shortly. Until this management plan has been approved, the existing Air Quality Management Plan will 
continue to guide dust mitigation and monitoring strategies on site. 

5.8 Noise Management Plan 

The Noise Management Plan was most recently revised on the 30th October 2015 following Mod 2 of the 
DC. A review of this management plan undertaken as part of the preparation of this Annual Review, as 
well as triggered by the recent Modification 3 of the DC, has identified a very minor revision is required. 
The amended plan is currently nearing finalisation, and will be submitted to the DP&E for their approval 
shortly. Until this management plan has been approved, the existing Noise Management Plan will continue 
to apply. 
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5.9 Transport Management Plan 

The Transport Management Plan was most recently revised on the 21st September 2016 following an 
audit of the Quarry Extension by the DP&E. A review of this management plan undertaken as part of the 
Annual Review process, as well as triggered by the recent Modification 3 of the DC,  has indicated that 
no revision to the Transport Management Plan is required, considering the complaint and incident record 
related to transport at the Albion Park Quarry. 

5.10 Cumulative Traffic Impact Study 

The Cumulative Traffic Impact Study was most recently revised on the 30th November 2015 following 
Mod 2 of the DC, in consultation with the Hanson Bass Point and Boral Dunmore quarries. A review of 
this study undertaken as part of the Annual Review process, as well as triggered by the recent Modification 
3 of the DC, has indicated that the underlying assumptions of the study remain valid, and no revision to 
the Cumulative Traffic Impact Study is required. 

5.11 Bushfire Management Plan 

The Bushfire Management Plan is included within the Quarry Environmental Management Plan, and 
describes preventative measures taken to limit the risk of bushfire, and equipment and processes in place 
to respond to any fires. A review of the Bushfire Management Plan undertaken as part of the Annual 
Review process, as well as triggered by the recent Modification 3 of the DC, has indicated that no revision 
is required at this stage. 
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6. INDEPENDENT ENVIRONMENTAL AUDIT 
As required by the Condition 6 of Schedule 5 of the DC, Cleary Bros commissioned ERM to carry out an 
Independent Environmental Audit. The audit was carried out by ERM on 18 November 2014. The report 
was submitted to the DP&E and was uploaded to Cleary Bros website and made publicly available. 

In the Conclusions of the audit, ERM stated that “Operations of the Site were considered to be well 
managed from an environmental perspective. Documentation and quality control was string with all 
requested information during the audit immediately available for review. The findings identified during 
ERM’s Independent Environmental Audit were typically administrative in nature”. The below table 
summarises the progress of the corrective actions undertaken to address the non-conformances identified 
in the 2014 Independent Environmental Audit. The next audit is scheduled for November 2017. 

Condition 
Number Auditor Comment Auditor Recommendation Progress of 

Corrective Actions 

Sch 3 
Cond 8 

Production figures for 2012-2013 
(615,190 tonnes) were reported above the 

allowable limit (600,000 tonnes). 

Site personnel reported that an 
application to increase 

production to DoPE has been 
submitted and under 

consideration. 

Modification 2 
approved in 2015 

permitting extraction 
of up to 900,000 

tonnes/yr 

Sch 4 
Cond 21 

The weather station was observed on 
site, however a review of an output 
summary from the weather station 

identified that the following parameters 
were not being collected: 
 Temperature at 2 m 
 Sigma Theta at 10 m 
 Total solar radiation at 10 m 

CB has engaged PAE Holmes 
to remotely program temp at 
2m and sigma theta and to 
repair the solar radiation. 

Station re-
programmed and 

new solar radiation 
sensor installed in 

2015 

Sch 4 
Cond 16 

Dust data is collected monthly and 
compared to the maximum total of 
2g/m2/month but not compared to the 
maximum increase per month 

Remove monthly review of 
10g/m2/month criterion and seek 
confirmation from DoPE if 
comparison to 2g/m2/month 
above background 

Monthly criterion 
removed. 

Assessment of 
incremental impact 
included in Annual 

Reviews 

Sch 4 
Cond 14 

Revised Blast Management Plan was 
submitted to DoPE on 19 July 2013, 

however awaiting DoPE approval 

Request documentation from 
DoPE that confirms DoPE is 
satisfied with revised Blast 

Management Plan 

Most recent Blast 
Management Plan 
approved by DP&E 

on 25/11/15 

Sch 4 
Cond 22 

Staining was observed associated with 
refuelling of the diesel water pumps 
located in the active quarry area. No 

evidence of spillage into the stormwater 
was observed. 

Staining was limited to 
immediate vicinity of the pump 

and was not observed to be 
mitigating to the surface water. 
Spill management procedures, 

including use of absorbent 
media are recommended during 
refuelling procedures. Based on 
follow up discussions with site 

personnel, these measures 
have been implemented on site 

CB Quarry Manager 
carried out a 

Toolbox Talk with 
the refueller to 
review the spill 
management 

procedures and to 
notify the 

supervisors of any 
spills 

Sch 4 
Cond 30 

Water Management Plan was reviewed in 
2013 and ERM considers that proposed 

approach to be suitable in estimating 
surface water flow in lieu of continuous 
loggers, however approval from DoPE 
was not observed by ERM during audit 

Request documentation that 
confirms DoPE is satisfied with 
the amendments to the Surface 

Water Monitoring Program 

DP&E approved 
review and changes 

on 7/10/2016 
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Condition 
Number Auditor Comment Auditor Recommendation Progress of 

Corrective Actions 

Sch 4 
Cond 33 

Approval of the amendments to the 
groundwater monitoring program 

submitted to the DoPE on 31 Jan 2013 is 
awaited 

Obtain documentation that the 
DoPE is satisfied with the 

amendments to the 
groundwater Monitoring 

Program 

DP&E approved 
review and changes 

on 7/10/2016 

Sch 4 
Cond 41 

Rehabilitation Management Plan was 
reviewed in October 2014. Approval from 

DoPE was not observed by ERM from 
DoPE during audit 

Request documentation that 
confirms DoPE is satisfied with 

the amendments to the 
Rehabilitation Management 

Plan 

DP&E approved 
review and changes 

on 7/10/2016 

Sch 4 
Cond 43 

Rehabilitation and Conservation Bond 
was reviewed by CB and submitted to 

DoPE on 8 October 2014. Approval from 
DoPE was not observed by ERM from 

DoPE during audit 

Request documentation that 
confirms DoPE is satisfied with 
the review of the Rehabilitation 

and Conservation Bond 

Correspondence 
from DP&E dated 
23/5/16 accepts 

current rehabilitation 
bond is acceptable. 

 

The next Independent Environmental Audit of the Albion Park Quarry is scheduled for November 2017. 
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7. NON COMPLIANCES 
No non-compliances with conditions of the Development Consent were identified during the reporting 
period. 
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8. CONCLUSIONS 
Quarrying and processing operations at the Cleary Bros (Bombo) Pty Ltd Albion Park Quarry have 
continued to operate in line with the conditions of approval and the Environmental Protection Licence for 
the project in the current reporting period. Management practices currently in place have been effective 
at reducing the impacts on surface water, groundwater, air quality, biodiversity, and the amenity of nearby 
sensitive receivers to acceptable levels. This can be demonstrated by the continued compliance of all 
monitoring associated with potential environmental impacts and the low number of complaints received 
for the project despite the close proximity to various sensitive receivers. 

Predictions and assumptions made as part of the Environmental Impact Statement have been shown to 
be largely valid, with most impacts less than that predicted in this original assessment. 

Water monitoring has shown the receiving waters surrounding the project are meeting compliance criteria, 
with minimal impact evident on surface or groundwater resources to date beyond that forecast in the EIS. 
Nevertheless, an increase in groundwater monitoring frequency to quarterly for the next reporting period 
from July 2017 to June 2018 is recommended to allow better definition of groundwater quality and 
availability. Monitoring of vegetation communities adjacent to the Quarry Extension has identified no 
observable sign of stress related to water availability or otherwise. Similarly, adaptive management 
strategies implemented in the current reporting year have realigned the site with the objectives of the 
Vegetation Management Plan, with continued efforts underway to enhance the biodiversity of the 
conservation areas required by the conditions of the DC.  

Depositional dust and particulate matter monitoring has shown that the current controls to minimise dust 
generation on site have been effective at achieving compliance with DC and EPL criteria, with measured 
levels mostly below that predicted from the EIS for the project. As part of the recent Modification 3 of the 
DC, a revised Air Quality Management Plan is expected to transition the air quality monitoring network 
from a reactive system to a proactive real-time monitoring network in the next reporting period. 

Modelling of noise impacts of the project based on measured noise levels have demonstrated compliance 
with the noise criteria of the DC. Similarly, measured blast overpressure and vibration levels have 
demonstrated that current management strategies related to blasting have been successful in reducing 
these impacts to well below compliance criterion and EIS predictions for the current reporting period. 

A review of all management plans and strategies was undertaken as part of the Annual Review process 
in association with the recent approval of Modification 3, with this review finding that several plans require 
revision to ensure alignment with DC conditions and company commitments. 
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9. RECOMMENDATIONS 
The following recommendations derive from the findings of this Annual Review: 

Noise Monitoring 

Owing to the practical difficulty in obtaining valid noise measurements at the designated locations where 
the wind has to be less than 0.5 metres per second, future noise monitoring should follow the practice 
trialled in 2009 and carried out in each year since 2010 of monitoring source noise in the quarry and 
calculating using modelling during calm conditions at the receptors. 

Groundwater Monitoring 

An increase in groundwater monitoring frequency to quarterly for the next reporting period from July 2017 
to June 2018 is recommended to allow better definition of groundwater quality and availability.
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Annexure A 

NSW Trade and Investment Return – 2015-2016 
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Annexure B 

Environmental Monitoring Locations 
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Annexure C 

Biannual Ecological and Rehabilitation Monitoring – 
K.Mills 

  



 

Kevin Mills & Associates Pty Limited ACN 003 441 610 
As trustee for Kevin Mills & Associates Trust 

KMA 
KEVIN MILLS & ASSOCIATES 

ECOLOGICAL AND ENVIRONMENTAL CONSULTANTS 
ABN 346 816 238 93 

 
Tel:  (02) 4236 0620 12 Hyam Place 
Mobile: 0429 848 094 email: kevinmillskma@gmail.com Jamberoo NSW 2533 

 
 
Helen Nicolaidis 
Cleary Bros (Bombo) Pty Ltd 
39 Five Islands Road (PO Box 210) 
Port Kembla NSW 2505 21 December 2016 
 
Dear Helen 
 
Re. Six-Monthly Inspection at Albion Park Quarry – December 2016 
 
As requested, an inspection was undertaken of the revegetation area adjacent to the Cleary Bros 
(Bombo) hard rock quarry at Albion Park on 20 December 2016. 
 
Our report of the inspection is set out on the attached. 
 
Please feel free to contact me if I can be of further assistance. 
 
Yours sincerely 
KEVIN MILLS & ASSOCIATES  
Dr Kevin Mills 
Managing Director 
 

 
  



 

Kevin Mills & Associates Pty Limited ACN 003 441 610 
As trustee for Kevin Mills & Associates Trust 

Bi-Annual Inspection 
Albion Park Quarry Revegetation Area, Cleary Bros (Bombo) Pty Limited 
 
Kevin Mills & Associates 20 December 2016 

 
The inspection on the 20 December 2016 found that the project has had a major setback. Compounding 
the general problem with this site discussed in previous report, the following major issues have been 
experienced recently: 

- An operator error resulted in the over-spray of the eastern sites with herbicide and this has 
resulted in most of the plants within the enclosures being killed. Some of these were two 
metres tall. 

- The feral goat problem continues; some 200 goats are now reported to be present in the 
general locality. 

 
The setback must be addressed as it has the potential to significantly impact upon rehabilitation success. 
While some plants have survived in the enclosures, most are dead and show no signs of re-sprouting, 
although some may do so in time. 
 
To address this setback, the following course of action is proposed: 

- The company will ensure proper supervision and retraining where appropriate to undertake 
future works on this project. 

- The consultant ecologist will meet with the relevant person(s) after their appointment. 
- Suitable ‘topsoil’ will be spread over selected areas, ensuring live pants are retained. 
- Watering will continue over summer of those plants that are still alive. 
- Seed collected from the Forest Red Gums near the Haul Road will be spread across the site once 

topsoil has been spread. 
- A site meeting will be held in late February to discuss the planting schedule, timing etc. 
- Trees needed for future planting will be ordered as soon as possible. 
- The company will undertake additional works to minimise the impacts of feral goats which may 

include suitably qualified shooters or electric fencing, liaising with neighbours as required. 
 
 
KEVIN MILLS & ASSOCIATES  
Dr Kevin Mills 
Managing Director 
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KMA 
KEVIN MILLS &ASSOCIATES 

ECOLOGICAL AND ENVIRONMENTAL CONSULTANTS 

12 Hyam Place, Jamberoo, NSW 2533. 02 4236 0620 

 
 
ANNUAL INSPECTION - VEGETATION MANAGEMENT 
ALBION PARK HARD ROCK QUARRY 
CITY OF SHELLHARBOUR 
 
Prepared for: 
Cleary Bros (Bombo) Pty Limited  
PO Box 210 
PORT KEMBLA NSW 2505 16 June 2017 
 
 
1.  INTRODUCTION 
 
 
Background 
Cleary Bros (Bombo) Pty Limited (the „Company‟) received consent from the Land and 
Environment Court (LEC) to develop the southern extension of the Albion Park Quarry in February 
2006 and received consent from Shellharbour Council to construct the associated haul road in May 
2007. Production quarrying works commenced in August 2009. A condition of consent from the 
Court related to the implementation of the Vegetation Management Plan (VMP) prepared by Kevin 
Mills and Associates (2007) titled “Vegetation Management Plan, Albion Park Hard Rock Quarry, 
Cleary Bros (Bombo) Pty Limited”. The condition states: 
 
“38. The Applicant shall include a progress report on the implementation of the Vegetation 
Management Plan in the AEMR.” 
 
The Albion Park Quarry Environmental Management Plan (EMP) at Clause 7.7 requires reporting 
upon: 

 The revegetation/rehabilitation areas shown on Appendix 1 of the LEC consent; 
 The strip of riparian bushland immediately downhill from the quarry that could potentially be 

affected by changes to groundwater or surface water. 
 

As noted in the EMP, the report shall comment on: 
 Success of planted stock in the regeneration area; 
 Natural seeding and growth of native vegetation in the restoration area; 
 Weed control; 
 Absence of spoil or rubbish; 
 Any damage caused by animals or human interference; 
 Recommendations for remedial action (if any). 

 
Clause 7.7.3 states that the findings of the strip of riparian bushland immediately down slope from 
the quarry are to be discussed with the Quarry Production Manager in light of water management 
practices during the past year and that the report shall ”recommend any changes to surface water 
release or groundwater injection protocols for the coming year”. 
 
Kevin Mills and Associates has been engaged by the Company since the approval of the quarry to 
regularly review the site works and report on the progress in implementing the above conditions. 
Site inspections have been undertaken regularly since August 2010; the latest inspection being 
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carried out on 13 June 2017 for the purpose of providing this annual report to satisfy the above 
conditions of consent. 
 
The Rehabilitation Area 
The rehabilitation area was initially divided into management zones, as shown on Figure 1. Note 
that the northern boundary of Zone 6 in the west was subsequently moved south towards the 
creek, resulting in an expansion of Zone 1. The key areas for replanting the local forest trees are 
Zones 1 to 5. Zones 6 to 10 are largely treed already or, in the case of Zone 9, regenerating 
without the need for planting. To date, Zones 1, 2 and most of Zone 3 have been treated. 
 
 

 
Figure 1. Vegetation Management Zones. 

 
 
 
2.  RESULTS OF THE INSPECTION 
 
 
This section sets out the results of the site inspection in terms of the key issues identified through 
the conditions of consent (see consent clause above). 
 
Success of planted stock in the regeneration area 
The previously identified problems impacting upon this project reached a crisis point in the summer 
of 2016-17. As reported previously, browsing by Swamp Wallabies and Feral Goats was taking a 
heavy toll on plantings; early in 2017 this became unsustainable due to the very high number of 
Goats involved and problems with destroying them and/or protecting the plants. The Company 
made the decision to erect an animal-proof fence around Zones 1, 2 and most of Zone 3, and 
replant with new plantings. KMA (2017) developed a program to re-establish the planting areas in 
these zones based on a fence suitable to keep animals out. This program is set out in full at 
Appendix 1. 
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The fence was erected and plants installed as per the program in Appendix 1 prior to the 
inspection on 13 June 2017; see photographs in Appendix 2. The mesh fence with an electric wire 
above is designed to keep the browsing animals out; see photographs in Appendix 2. 
 
Natural seeding and growth of native vegetation in the restoration area 
The western part of the fenced area (primarily Zone 1) contains numerous trees that survived the 
browsing and are now over four metres tall in some cases (mainly Acacia maidenii and Eucalyptus 
quadrangulata). There is very little to no colonisiation by the local species, probably due to the 
weed cover. This area will be sprayed with herbicide and further paintings undertaken in eh next 
few months. 
 
The fenced area was planted with species listed in the Vegetation Management Plan and in the 
Plan at Appendix 1. These were planted into a layer of fresh soil and mulch spread prior to the 
erection of the fence and are on average at two metre centres. A list of recent plantings is provided 
at Appendix 3. Under the advice of the contractor, a watering tube designed by the contractor (see 
photograph in Appendix 2) is being installed near each planting to facilitate easy watering at depth 
in the soil. 
 
Weed control 
The fresh soil spread across the area is weed free to begin with and no weeds were observed on 
the inspection. Those western parts of the fenced area that supported trees already was not 
treated as above; this will be sprayed out in the near future and plantings made amongst the 
existing trees. The area supports various annual weed and exotic grasses, and in some places a 
reduced cover due to the shading by the planted trees. 
 
The woody weed Lantana occurs in some places south of Zone 1 and requires treatment, 
otherwise at this stage there are no serious weeds present. 
 
Absence of spoil or rubbish 
As part of the soil and mulch spreading, and prior to the fence being erected, the area was cleared 
of all old fences and other un-natural debris from previous planting programs. There are no spoil 
heaps present 
 
Any damage caused by animals or human interference 
The destruction of the plantings by browsing animals has regularly been reported. The new 
approach of fencing the whole area of the plantings will solve this problem. Vehicles are permitted 
along the access track through the site to sample water quality in the creek and to manage the 
regeneration area. 
 
The water pipe from the quarry, emptying water into the creek from the pond on the quarry floor, 
was buried across the planting area prior to fencing. This has removed an obstacle and sent the 
water further down slope off the planting area, which previously had got quite wet at times. 
 
Riparian Zone 
Water from the quarry has been emptying intermittently into the creek to the south for several 
years. Negative impacts on the creek or the riparian vegetation have not been observed over this 
period. 
 
 
 
  



Kevin Mills & Associates 4 Albion Park Quarry 

Annual Inspection -Vegetation Management  City of Shellharbour 

 

3.  CONCLUSION 
 
As reported previously, this project has been plagued by difficulties largely beyond the control of 
the Company. Large numbers of browsing animals, primarily Goats, very dry conditions and 
shallow soils in places have all impacted upon the success of the restoration of local forest to the 
site. A re-think was required and undertaken in early 2017, resulting in a fresh approach, as 
outlined in Appendix 1. The inspection in June 2917 found that most of the new works had been 
completed. Further herbicide spraying and planting are proposed in the western part of the fenced 
area (Zone 1) in the next few months. 
 
 
Recommendations for remedial action 
The following recommendations are made: 

- The woody weed Lantana occurs in some places south of Zone 1 (in Zone 6) and requires 
treatment. 

 
- It is understood that a contractor has been engaged to regularly visit the site and undertake 

the required maintenance of the plantings. Some plantings require follow-up maintenance 
due to wind damage to tubes and some plants; this should happen as soon as practical. 
 

- Future plantings should expand the range in tree used over those recently planted. 
 

- The ecologist should visit the site in six (6) months time to review progress. 
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APPENDIX 1 
PROGRAM FOR REFORESTATION 
 
PROGRAM FOR REAFFORESTATION 
CLEARLY BROS (BOMBO) PTY LIMITED, ALBION PARK QUARRY 
 
Kevin Mills & Associates January 2017 

 
Because of the problems experienced with achieving satisfactory establishment of the plants in zones 2 and 
3 of the Albion Park Quarry regeneration area, the Company has decided that a different approach is 
required. Following an inspection and discussion on 18 January 2017, the following program has been 
developed between the consultant the company. 
 
Phase 1 – Establishment of Work Area 

Activity Notes Timing 

Clean up site The site contains old fences and 
posts that need to be removed.  

As soon as practical. No other work 
can be done until this is completed. 

Spreading of ‘topsoil’ Local topsoil spread at about 30 
to 60 cm deep and contoured to 
match current natural ground 
level. 

Once cleanup of site is completed. 

Spreading mulch Mulch spread across the area at 
about 15 cm depth. 

Once soil has been spread. 

Establish vehicle access route  Access to be routed along 
northern boundary. 

Once soil and mulch have been 
spread. 

Erect fencing around zones 2 and 
3. 

Gates to be installed at access 
point near quarry edge and at 
creek for water sampling. 

After all of above actions are 
completed. 

Install watering system Discussion required with 
Company on site once fencing 
and mulching are completed. 
Initial suggestion is to run a line 
along the access route on north 
side and take water from this 
line across the site. 

Just before or at time of plantings. 

Source appropriate plants (see 
list below) 

Determine total number of 
plants required, species mix and 
proportion of each required. 
 
Check with nursery that 
appropriate plants and numbers 
are available by required date 
and order. 

Well before planting programmed. 

Engagement of a qualified 
person 

Review after 6 months. Before or as soon as possible after 
establishment of site. 

Document the actions taken and 
the outcomes of the actions 

Monitoring and recording 
actions and results (including 
problems and how they were 
overcome) is an important part 
of the project. 

On-going from first actions. 
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Phase 2 – Planting 

Activity Notes Timing 

Inspect plants on delivery to 
ensure healthy plants provided 

All plants must be in a healthy 
condition. 

On delivery of plants 

Set out planting pattern Radom 3 metre spacings. Prior to planting 

Plant plants See methods below. As soon as practical after delivery. 

Remove pots etc. from site No unnatural material to be left 
on site. 

Completed immediately after last 
planting. 

Document the actions taken and 
the outcomes of the actions 

Monitoring and recording 
actions and results (including 
problems and how they were 
overcome) is an important part 
of the project. 

On-going from first actions. 

Phase 3 – Maintenance 

Monitoring of planting area. Reviewed after 6 months as to 
timing of visits. 

Weekly as a minimum. 

Inspect fencing Ensure fencing is sound and 
repair if required. 

As opportunity allows, and at least 
once per three months. 

Inspect watering system Operation and connections to be 
checked, including outlets. 

As opportunity allows, and at least 
weekly. 

Inspect plants for heath and 
replace dead plants if necessary 

Dead plants to be replaced, with 
note to be made in reports. 

As opportunity allows, and at least 
weekly. 

Water plants if dry Determined by rainfall and 
temperatures. 

Monitor weekly. 

Document the actions taken and 
the outcomes of the actions 

Monitoring and recording 
actions and results (including 
problems and how they were 
overcome) is an important part 
of the project. 

On-going from first actions. 

 
 
Methods – Planting Individual Plants 
The following methods should be used to plants individual plants. 
 
Plantings are at three (3) metre centres set out in a random pattern 
 
Identify planting pattern prior to planting, either by distributing plants or use of the stakes later to be used 
in tree guards. 
 
Scrap mulch away at planting site and big a hole in the soil below.  
 
Place water-holding crystals in hole with one fertiliser pellet. 
 
Backfill hole ensuring that lower stem of plant is adequately buried to ensure stability. 
 
Push mulch back around planting. 
 
Install tree guard with three stakes. 
 
Water individual plants. 
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List of Suitable Plants 
The following local plant species are suitable for use on the Albion Park Quarry site; use of particular 
species at any one time will depend upon availability. Most of these species have proved successful at 
Albion Park. The list is restricted to trees to establish a good canopy under which smaller plants can 
colonise from adjacent forest. 
 
General Use 
Alphitonia excelsa Red Ash 
Brachychiton acerifolius Illawarra Flame Tree 
Cryptocarya microneura Murrogun 
Diospyros australis Black Plum 
Eucalyptus quadrangulata Coastal White Box 
Eucalyptus tereticornis   Forest Red Gum 
Ficus macrophylla Moreton Bay Fig 
Glochidion ferdinandi  Cheese Tree 
Guioa semiglauca Guioa 
Melia azedarach   White Cedar 
Myrsine variabilis  Muttonwood 
Notelaea venosa   Native Olive 
Pittosporum undulatum Sweet Pittosporum 
Planchonella australis Black Apple 
Stenocarpus salignus   Scrub Beefwood 
Streblus brunonianus Whalebone Tree 
Syzygium smithii Lilly Pilly 
Toona ciliata Red Cedar 
 
Moist areas 
Melaleuca styphelioides   Prickly-leaved Paperbark 
 
Limited number and well scattered 
Acacia maidenii   Maiden's Wattle 
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APPENDIX 2 
PHOTOGRAPHS 
Date of Photographs: 13 June 2017. 
 

 
 

Photograph 1. Fence, showing mesh wire and the electrified wire above. 
 

 
 

Photograph 2. Planting Zone 3 looking into Zone 2 (looking west). 
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Photograph 3. Looking west into Zone 1; further weed spraying and planting to be carried out. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
Photograph 4 (left). Planted tube stock showing 
tree guard, stake and watering tube to be 
installed near plant. 
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APPENDIX 3 
TREES PLANTED IN JUNE 2917 
 
Tubes 
Acacia maidenii 110 
Eucalyptus tereticornis 110 
Melaleuca styphelioides 110 
Planchonella australis 60 
Toona ciliata 110 
 
200 mm pot 
Melaleuca styphelioides 100 
 
Total 600 trees 
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Annexure E 

Environmental Monitoring Results from the 2016-2017 
Reporting Period 
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Groundwater Monitoring Results 

 

 

Watercourse Quality Monitoring Results 

 

Dec-16 Jun-17 Dec-16 Jun-17 Dec-16 Jun-17 Dec-16 Jun-17

Depth (mbgl) 17.16 19.5 3.72 4.1 10.9 10.2 10.64 9.48

Conductivity (µS/cm) 948 1080 1610 1660 1880 2010 1190 1130

pH (pH units) 7.6 7.5 6.7 6.6 7.4 7.5 7 7.1

Temperature (°C) 18.8 17.3 18.9 17.9 18.7 16.4 19.5 16.1

TDS (mg/L) 602 702 1100 1200 1040 1240 942 1130

TSS (mg/L) 178 39 96 34 156 38 17800 765

Sodium (mg/L) 145 216 112 148 205 272 121 160

Potassium (mg/L) 4 2 2 4 3 2 2 1

Calcium (mg/L) 51 71 116 140 108 132 78 81

Sulphate (mg/L) 196 219 177 204 206 165 194 162

Chloride (mg/L) 88 108 335 314 372 416 66 66

Nitrate (mg/L) 0.06 1.41 0.06 0.11 0.24 0.44 1.03 1.9

Ammonia (mg/L) 0.37 0.1 0.04 0.08 0.07 0.03 0.14 0.2

TKN (mg/L) 2.7 2.1 1.9 1 2.7 0.7 31.9 2.2

Alkalinity (mg/L) 153 186 209 213 254 281 356 319

Oil & Grease (mg/L) <5 <5 <5 <5 <5 <5 <5 <5

BOD (mg/L) 5 3 5 2 12 4 5 <2

TOC (mg/L) 16 10 16 14 19 5 14 3

Total Phosphorus (mg/L) 0.83 0.36 0.3 0.08 0.37 0.07 26.2 1.25

Dissolved Arsenic (mg/L) NT NT 0.002 0.004 0.002 0.0005 NT NT

Dissolved Cadmium (mg/L) NT NT 0.00005 0.00005 0.0004 0.00005 NT NT

Dissolved Chromium (mg/L) NT NT 0.0005 0.0005 0.0005 0.0005 NT NT

Dissolved Copper (mg/L) 0.005 0.019 0.009 0.005 0.019 0.021 0.02 0.006

Dissolved Iron (mg/L) 0.34 0.3 0.11 1.76 0.59 0.025 2.66 0.1

Dissolved Lead (mg/L) NT NT 0.0005 0.0005 0.001 0.0005 NT NT

Dissolved Mercury (mg/L) NT NT 0.00005 0.00005 0.00005 0.00005 NT NT

Dissolved Nickel (mg/L) 0.024 0.033 0.002 0.003 0.007 0.004 0.002 0.012

Dissolved Zinc (mg/L) 0.052 0.222 0.042 0.03 0.135 0.053 0.167 0.531

NT = Not Tested

MW1D MW1S MW2D MW2S

Sep-16 Dec-16 Mar-17 Jun-17 Sep-16 Dec-16 Mar-17 Jun-17

EC (µS/cm) 271 dry 191 320 dry dry 698 dry

pH (pH units) 7.2 dry 6.8 7.2 dry dry 7.5 dry

Temperature (°C) 16.6 dry 24 11.1 dry dry 24.4 dry

Turbidity (NTU) 36.1 dry 313 6.6 dry dry 241 dry

Oil and Grease (mg/L) <5 dry <5 <5 dry dry <5 dry

TSS (mg/L) 23 dry 51 11 dry dry 105 dry

TDS (mg/L) 204 dry 332 202 dry dry 514 dry

Sodium (mg/L) 32 dry 24 37 dry dry 72 dry

Potassium (mg/L) <1 dry 3 1 dry dry 2 dry

Calcium (mg/L) 11 dry 5 14 dry dry 42 dry

Sulphate (mg/L) 9 dry 15 16 dry dry 176 dry

Chloride (mg/L) 33 dry 30 31 dry dry 22 dry

Alkalinity (mg/L) 70 dry 31 90 dry dry 130 dry

Dissolved Copper (mg/L) 0.008 dry 0.016 0.004 dry dry 0.009 dry

Dissolved Iron (mg/L) 0.2 dry 0.49 0.019 dry dry <0.05 dry

Watercourse 2Watercourse 1
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Watercourse Flow Monitoring Results 

 

 

Quarry Extension Discharge Monitoring 

 

 

Sewage Treatment Plan Effluent Monitoring 

 

Month WC1 WC2

Jul-16 dry 49

Aug-16 dry dry

Sep-16 dry dry

Oct-16 dry dry

Nov-16 dry dry

Dec-16 dry dry

Jan-17 dry dry

Feb-17 0.33 dry

Mar-17 1.1 44.5

Apr-17 0.10 dry

May-17 0.02 dry

Jun-17 0.01 dry

Flow (L/sec)

Date pH (pH units) Turbidity (NTU)

07/03/2017 7.2 27.1

08/03/2017 7.3 27.1

09/03/2017 7.3 27.1

10/03/2017 7.3 27

13/03/2017 7.1 25.5

17/03/2017 7.9 13.2

20/03/2017 6.7 10.1

21/03/2017 6.9 11.6

22/03/2017 7.2 13.3

23/03/2017 6.57 8.9

24/03/2017 6.92 13.4

30/03/2017 7.1 18.2

31/03/2017 6.72 18.6

03/04/2017 6.57 27.6

05/04/2017 7.15 3.8

27/04/2017 7.38 5.6

Date Oil and Grease (mg/L) TSS (mg/L) BOD5 (mg/L)

22/09/2016 7 30 21

21/12/2016 55 17 15

11/01/2017 7 <5 5

28/03/2017 6 <5 10

26/06/2017 <5 19 23
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Stream West of Quarry Manager’s Office Monitoring 

 

Deposited Dust Monitoring 

 

HVAS PM10 Monitoring 

  

Date pH (pH units) Oil and Grease (mg/L) TSS (mg/L)

05/07/2016 7.9 <5 7

04/08/2016 7.9 <5 13

05/09/2016 8.1 <5 8

05/10/2016 8.4 <5 <5

04/11/2016 8.4 <5 <5

06/12/2016 7.8 <5 11

11/01/2017 7.9 <5 <5

17/02/2017 7.7 <5 18

13/03/2017 7.9 <5 8

10/04/2017 8 <5 45

03/05/2017 8.1 <5 10

02/06/2017 8.2 <5 23

All in g/m2/mth

Month Ash TIS Ash TIS Ash TIS Ash TIS

Jul-16 3.3 3.9 3.2 4.8 1.0 3.9 0.5 1.5

Aug-16 1.9 2.0 0.8 1.0 1.8 2.8 0.5 0.6

Sep-16 4.0 4.5 0.7 1.0 4.0 6.5 0.8 3.0

Oct-16 4.7 5.2 2.5 3.0 1.6 2.2 1.1 2.3

Nov-16 0.3 0.3 1.3 1.6 0.7 0.9 0.6 1.3

Dec-16 0.2 0.3 0.7 1.0 2.5 2.7 1.6 2.6

Jan-17 2.7 3.1 3.6 4.6 0.7 2.5 2.3 5.6

Feb-17 3.4 4.1 2.4 3.3 0.4 0.6 1.1 2.0

Mar-17 4.2 5.0 3.2 3.7 1.2 1.5 5.5 8.2

Apr-17 2.0 2.3 0.7 1.0 0.2 0.4 2.3 5.0

May-17 3.2 3.9 1.2 1.6 0.3 0.3 1.1 2.3

Jun-17 3.1 3.4 2.3 3.0 1.0 1.9 1.6 2.5

APD1 APD3 APD4APD2

Date PM10 (µg/m3) Date PM10 (µg/m3) Date PM10 (µg/m3) Date PM10 (µg/m3)

04/07/2016 8.5 08/10/2016 23 06/01/2017 10.6 06/04/2017 7.9

10/07/2016 7 14/10/2016 15.8 12/01/2017 18.6 12/04/2017 2.8

16/07/2016 1.6 20/10/2016 18.4 18/01/2017 33 18/04/2017 13.9

22/07/2016 6.9 26/10/2016 24.2 24/01/2017 58.1 24/04/2017 11.7

28/07/2016 8.8 01/11/2016 27.3 30/01/2017 57.4 30/04/2017 6.9

03/08/2016 4.7 07/11/2016 37.7 05/02/2017 39.4 06/05/2017 11

09/08/2016 12.2 13/11/2016 11.6 11/02/2017 30.6 12/05/2017 22.7

15/08/2016 9.3 19/11/2016 21.4 17/02/2017 38.7 18/05/2017 13.8

21/08/2016 5.3 25/11/2016 18.8 23/02/2017 22.4 24/05/2017 10

27/08/2016 19.6 01/12/2016 32.8 01/03/2017 13.3 30/05/2017 11.4

02/09/2016 2.2 07/12/2016 23.9 07/03/2017 12.8 05/06/2017 12.9

08/09/2016 8.4 13/12/2016 14.4 13/03/2017 31.6 11/06/2017 2.1

14/09/2016 4.3 19/12/2016 18.7 19/03/2017 16.1 17/06/2017 1.8

20/09/2016 9.4 25/12/2016 20.3 25/03/2017 13.2 23/06/2017 14.2

26/09/2016 4.2 31/12/2016 19.1 31/03/2017 9.5 29/06/2017 15.8

02/10/2016 22.4
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Annexure F 

Annual Noise Survey – July 2016 
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1 INTRODUCTION 

SLR Consulting Australia Pty Ltd (SLR) has been engaged by Cleary Bros (Bombo) Pty Ltd (CB) to 
conduct the 2016 annual noise compliance monitoring of its Albion Park Quarry Operations, Albion 
Park Rail, NSW. 

Subsequent to the submission of the January 2009 to March 2009 noise compliance report to the 
Department of Planning and Infrastructure (DPI, now the Department of Planning and Environment, 
DPE), concerns were received from the DPE in relation to the lack of supporting evidence to justify the 
reported findings of compliance with the noise limits in the Consent for the Albion Park Quarry. 

Accordingly, SLR (previously Heggies) prepared a noise monitoring methodology in order to 
accommodate the requirements of the DPE.  The resulting methodology differs from that in the Noise 
Monitoring Programme developed in 2006 for the Albion Park Quarry.  This report is considered 
sufficient to meet the requirements of the 2015 Modified Development Consent. 

2 SITE DESCRIPTION 

Albion Park Quarry is located at Albion Park to the west of Princes Highway and to the east of Terry 
Street.  A site map showing the location of the noise sensitive premises in relation to the Albion Park 
Quarry Processing Plant and Quarry Extension Area (currently operating in the Stage 3 Extraction 
Area) is presented in Appendix A. 

It should be noted that “The Cottage” Residence corresponds to the most sensitive privately owned 
residence located closest to the Quarry Extension Area.  The “Belmont” Residence (Cody) is the 
closest residence to the Quarry Extension Area, however, this residence is now owned by Cleary Bros 
and is currently occupied by a CB employee, it is consequently “project related”.  The Greenmeadows 
Residential Estate is potentially affected by noise from the Processing Plant which has not changed 
due to the Quarry Extension. 

The noise bund required under the original Development Consent to attenuate noise transmission 
from the Quarry Extension Area activities has been constructed and is approximately 5 m high.   

3 QUARRY ENVIRONMENTAL MANAGEMENT PLAN 

The criteria and procedures in the Quarry Environmental Management Plan (QEMP) for Albion Park 
Quarry which relate to noise are as follows: 

“5.5 NOISE LIMITS 

5.5.1 Performance Objective 

Source - Quarry development consent: schedule 4, conditions 4, 8 and 9; Access road 
consent: conditions 16, 17 and 18. (identical) 

Requirement - Operational noise generated by the development must not exceed criteria 
specified in Table 5.1 under conditions of wind speeds (10 metres above 
ground) of up to 0.5 metres per second and under temperature gradients of to 
0° C per 100 metres (Condition 4). 

Verification - Noise measurement to be undertaken at the most affected point on the 
receptor boundary or within 30 metres of the dwelling where the dwelling is 
more than 30 metres from the boundary.  Measurements to be undertaken by 
a qualified person within eight weeks of commencing extraction and annually 
thereafter.  Results to be submitted to DECC and the Director-General within 
three months (Condition 8).  Noise monitoring procedures are included in the 
noise monitoring plan and summarised in section 7 of this QEMP. 
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Notification - Within seven days of detecting an exceedance of a noise limit in Table 5.1, 
the exceedance is to be reported to DECC, the Director-General and the 
owner of the property.  (refer to Condition 9 for details). 

Table 5.1  NOISE LIMITS 

Receiver Locations Noise Limits LAeq(15minute) 
Stages 1-2 Stages 3-4 Stages 5-6 

“The Hill” residence (Dunster premises) 35 38 35 

“The Cottage” residence (Dunster premises) 35 38 35 

Approved rural worker’s dwelling (Dunster premises) 35 38 35 

Greenmeadows residential estate 41 41 41 

7.3 NOISE MONITORING 

7.3.1 Source 
Noise monitoring requirements are detailed in the Noise Monitoring Programme/Blast 
Management Plan (Heggies Australia 2006) and summarised below. 

7.3.2 Location 

Noise monitoring locations are as follows: 

Location Type Monitoring 
Reference location “Belmont” (Cody Residence) 

Residential Assessment Location “The Cottage” (Dunster Residence) 

Residential Assessment Location Greenmeadows Residential Estate 

Operator attended monitoring and unattended noise logging shall be carried at all of the 
above locations, except as detailed in 7.3.3 below. 

7.3.3 Frequency 

Operator attended monitoring is to be undertaken on one day per calendar quarter for the 
first 12 months after commencement of works and then at yearly intervals and at the 
commencement of any significant operational event. 

Unattended noise logging is to be carried out for a minimum period of seven days on a 
quarterly basis for the first 12 months after commencement of works and then at yearly 
intervals. 

The Greenmeadows estate is affected by noise from the processing plant which is unlikely to 
change unless the plant is altered.  Once compliance has been established, further quarterly 
noise monitoring at this location is not required, although annual monitoring will continue. 

7.3.4 Method 

Operator attended monitoring shall quantify and characterise the maximum (LAmax) and the 
average (LAeq(15minute)) intrusive noise from quarrying over a 15 minute measuring period. 

Unattended continuous noise logging shall be conducted to quantify overall ambient noise 
amenity levels resulting from quarrying and processing emissions and other environmental 
noise sources. 

Measurements will be taken with acoustic instrumentation carrying current NATA or 
manufacturer calibration certificates.  Instrument calibration will be checked before and after 
each measurement survey. 
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All noise measurements will be accompanied by qualitative and quantitative measurements 
of prevailing local weather conditions.  The operator shall record any significant quarry 
generated noise sources and obtain the operating logs for quarry plant and equipment during 
the measurement period. 

7.3.5 Performance Targets 

Performance targets are summarised in section 5.5 of this QEMP. 

7.3.6 Assessment 

Operator attended residential measurements are designed to confirm that noise generated 
by the development does not exceed the noise limits specified in the development consent 
(see section 5.5 of this QEMP). 

Unattended noise logger data shall be correlated with weather data and quarry operating 
conditions, with data from periods of unstable weather deleted.  The results shall be 
presented graphically. 

7.3.7 Reporting and Review 
The results of noise monitoring are to be included in the Annual Environmental Management 
Report. 

In the event of any exceedance of relevant criteria, the matter will immediately be brought to 
the attention of the Quarry Production Manager, who will report the exceedance as required 
in section 7.7 of this QEMP.” 

4 OPERATING HOURS 

Conditions 5 and 6, Schedule 4 of the 2015 Modified Quarry Extension DA Consent states that: 

5. “The Applicant shall comply with the operating hours in Table 2. 

Activity Days of the Week Time 
Drilling, rock breaking, loading 
and haulage of materials from 
quarry to processing plant, 
processing and stockpiling, 
overburden stripping and other 
stage preparatory works, all site 
construction activities, 
rehabilitation works, general 
plant and maintenance.  
Processing, crushing and 
screening and product transfer 
to stockpiles 

Monday - Friday  
 
Saturday 

7.00 am - 5.30 pm 
 
7.00 am - 1.00 pm 
 
 

Table 2:  Operating Hours of the Development 

6. The following activities may be carried out at the premises outside the hours specified in 
Table 2: 
a) the delivery of materials as requested by police or other authorities for safety reasons; 
b) emergency work to avoid the loss of lives, property and/or to prevent environmental 

harm; 
c) workshop activities and other maintenance work inaudible at the nearest affected 

receiver.” 



Cleary Bros (Bombo) Pty Ltd 
Quarry Operation Noise Monitoring 
Albion Park Quarry Extension - Stage 3 
July 2016 

Report Number 610.04156.04000-R01 
5 August 2016 

Version v1.0 
Page 7 

 

SLR Consulting Australia Pty Ltd 

5 EQUIPMENT 

In order to assist in assessing the noise emissions from the Quarry Extension Area activities, the 
equipment operating during the 2016 noise survey was recorded and is presented in Table 1. 

Table 1 Quarry Extension Area (Stage 3 Extraction Area Operations) Equipment Fleet - July 2016 

Equipment Type Fleet 

Excavator CAT 350 1 
Excavator Hitachi 1200 1 
Excavator CAT 345 + hammer 1 
Dump trucks - CAT 773 (50t)  and CAT 777 (100t) 4 
Water truck 1 
Dozer CAT D8 1 
FEL CAT 992C 1 
Pump  1 
Drill 1 
 

6 INSTRUMENTATION AND MEASUREMENT PARAMETERS 

6.1 Operator-Attended Surveys and Unattended Logging  

All acoustic instrumentation employed throughout the monitoring programme was designed to comply 
with the requirements of AS IEC 61672.1-2004 “Electroacoustics - Sound Level Meters” and carried 
current NATA or manufacturer calibration certificates.   

All instrumentation was programmed to continuously record statistical noise level indices in 15-minute 
intervals, which included the LAmax, LA1, LA50, LA10, LA50, LA90, LA99, LAmin and the LAeq.   

Instrument calibration was checked before and after each measurement survey, with the variation in 
calibrated levels not exceeding the acceptable variation of ±0.5 dBA (in accordance with AS 1055). 

Table 2 Acoustic Instrumentation 

Description Type or Class Serial Number 

Brüel & Kjær 2260i Observer Precision Sound Level Meter Type 1 2414605 
Brüel & Kjær 4231 Sound Level Calibrator Type 1 2412472 
ARL 316 Environmental Noise Logger (Quarry Pit) Type 1 301-473 
ARL 316 Environmental Noise Logger (Processing Plant) Type 1 207-021 
 

6.2 Meteorological Station and Conditions during Noise Survey 

Cleary Bros currently operates an on-site meteorological monitoring station.  15 minute and 24 hour 
average wind speeds, wind direction, air temperature, relative humidity, solar radiation and rainfall are 
monitored.  These measurements allow for the identification of periods when wind speeds of up to 
0.5 m/s at 10 m above ground level were experienced.  (refer to Section 7.1.1)   

In addition, hand held instrumentation was used to quantify the wind speed and direction at each 
operator-attended monitoring location.   



Cleary Bros (Bombo) Pty Ltd 
Quarry Operation Noise Monitoring 
Albion Park Quarry Extension - Stage 3 
July 2016 

Report Number 610.04156.04000-R01 
5 August 2016 

Version v1.0 
Page 8 

 

SLR Consulting Australia Pty Ltd 

Wind has the potential to increase noise at a receiver when it is light and stable and blows from the 
direction of the noise source. As the strength of the wind increases the noise produced by the wind will 
obscure noise from most industrial and transport sources.   

Wind effects need to be considered when wind is a feature of the area under consideration. Where 
wind blows form the source to the receiver at speeds up to 3 m/s for more than 30% of the time in any 
season, then wind is considered to be a feature of the area and noise level predictions must be made 
under these conditions. 

It was established in 2002 that there is no prevailing wind for this site, as defined in the Environment 
Protection Authority’s (EPA’s) Industrial Noise Policy (INP). 

7 NOISE MONITORING RESULTS 

7.1 Unattended Continuous Noise Monitoring 

In response to the DPE’s concern about the lack of supporting evidence to justify compliance with the 
noise limits for the Albion Park Quarry, two unattended continuous noise loggers were installed at 
strategic positions within the quarry in order to capture the contributions from Albion Park Quarry.  One 
logger was installed in the Processing Plant Area near the crusher and the other logger was installed 
in the Quarry Extension Area on Thursday 14 July 2016 for a period of 11 days. 

The weather conditions would have had a minimal effect on the measured noise level at the two 
unattended monitoring locations (Processing Plant and Quarry Extension Areas) because of the close 
proximity of the noise loggers to the Albion Park Quarry operations.  

The median value of the LA1 and LA10 quarry operations noise levels have been used to quantify the 
“maximum” and “average maximum” levels respectively.  The LAeq is the equivalent continuous noise 
level which is equal in energy to the fluctuating level over the 15 minute interval. 

In order to derive the statistical noise levels for various daily time periods, the data was processed for 
the periods 0700 hours to 1800 hours (daytime), 1800 hours to 2200 hours (evening) and 2200 hours 
to 0700 hours (night-time).  The calculated statistical ambient noise levels at each monitoring location 
are presented in Table 3.   

The measured ambient noise levels are predominantly the contributed noise emissions from the 
Albion Park Quarry operations alone.  The noise loggers calculate the statistical noise indices and do 
not “record” the actual noise.  The results from the noise loggers situated at the Processing Plant and 
Quarry Extension Areas are presented in Appendix B together with the prevailing wind speed and 
direction.  The graphs indicate clearly the periods when the Albion Park Quarry was operating.  

Table 3 Unattended Statistical Ambient Noise Level Summary (July 2016) 

Logger Location Daytime (dBA) Evening (dBA) Night-time (dBA) 

LAeq LA1 LA10 LA90 LAeq LA1 LA10 LA90 LAeq LA1 LA10 LA90 

Processing Plant  58 62 57 35 44 45 41 34 49 42 39 29 

Quarry Extension Area 66 76 69 55 60 65 59 55 60 64 58 40 
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7.1.1 Noise Impact Assessment 

The two unattended monitoring locations were incorporated into the existing quarry noise model, 
which was developed in 2002 and used to prepare the Noise and Blasting Impact Assessment for the 
quarry.  These two locations have been used as reference points enabling a comparison to be made 
between the predicted noise levels at the two reference locations and the noise levels modelled at the 
residences.  This “relationship” was subsequently used to calculate the daily fluctuating quarry noise 
contributions at the respective residences. 

As discussed, the 2015 Modified Consent Condition noise limits apply under calm conditions only 
(ie wind speeds up to 0.5 m/s at 10 m height).  Accordingly, the analysis of the noise logger results 
together with the modelling results also enables the contribution of the Albion Park Quarry to be 
calculated for calm (ie no wind) conditions.  The calculated calm scenario quarry noise levels are 
summarised in Table 4.  Review of the results in Table 4 indicates that the Albion Park Quarry 
complies with the 2015 Modified Consent Conditions presented in Section 3. 

Table 4 Calculated Noise Contribution of the Albion Park Quarry for No Wind (Calm) LAeq (dBA) 

Residences Noise Contribution of the Albion Park Quarry at 
Residences When No Wind(dBA) 

“Belmont” residence (Cody) - Project related 36 
“The Hill” Residence (Dunster) 38 
“The Cottage” Residence 32 
Greenmeadows Residential Estate 39 
 

In order to give an indication of the quarry noise emission levels at the nominated receiver locations 
when the wind speed is greater than 0.5 m/s, the noise level contribution from the Albion Park Quarry 
at each of the nominated receivers, namely “The Hill” Residence (Dunster), “The Cottage” Residence 
and Greenmeadows Residential Estate was calculated based on the analysis of the noise logger 
results together with noise modelling. 

Appendix B presents the LAeq noise level monitored at the Albion Park Quarry together with the wind 
direction and the calculated contribution from the Albion Park Quarry at each receiver, calculated as a 
function of the wind direction at a wind speed of 5 m/s. It must be noted that the noise charts in 
Appendix B only give an indication of the quarry noise contribution at the receivers.  As previously 
stated, compliance with the consent noise limits is not required under wind conditions other than calm. 

At Greenmeadows Residential Estate, it should be noted that the noise model does not include the 
effect of the barrier located in front of the Estate.  Accordingly, the contribution of the Albion Park 
Quarry at Greenmeadows Residential Estate is estimated to be 5 dBA to 6 dBA lower than the level 
presented.  

7.2 Discussion of the Noise Survey Results 

The prevailing weather conditions during the operator attended noise surveys were outside those 
nominated in the Development Consent, notwithstanding that the operator attending the noise 
monitoring checked to ensure that the weather conditions prior to departure from Sydney were 
acceptable.  Consequently, compliance with the applicable daytime intrusive quarry noise criteria at 
the nominated receiver locations could not be substantiated directly during the testing.   

In order to assist in determining compliance, two noise loggers were installed at strategic locations 
within the quarry to measure the noise from the Albion Park Quarry operations only.  These locations 
were subsequently incorporated into the existing noise model. 
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A comparison was conducted of the noise levels predicted by the noise model at the two reference 
locations with those predicted at the residences in order to determine the correlation between the two.   

The result was that the calculated Albion Park Quarry noise level contributions at the nearby 
residences comply with the Consent Conditions under the nominated meteorological conditions.   

Greenmeadows Residential Estate is potentially affected only by noise emissions from the processing 
plant.  The noise levels are unlikely to change at this location over time.  It is therefore considered that 
no further measurements are required at Greenmeadows Residential Estate. 
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