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1. Air quality monitoring requirements 
 

As per the Project Approval and Air Quality Management Plan (AQMP), the quarry is 
required to report on the following: 
 
 
1.1. Particulate Matter 
 

The quarry monitors two PM10 samplers (Table 1, Figure 1) and will gather 
representative data, to compare the results against the following tables: 
 

 
 
 
1.2. Dust Deposition Gauges 
 

The quarry monitors two Dust Deposition Gauges (DDGs) (Table 1, Figure 1) and will 
compare the results against the following table: 
 

 
 
 
1.3. Representative Meteorological Data 
 

The quarry will gather representative meteorological data for the respective month 
including temperature, rainfall, wind speed and direction. 
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2. Air quality monitoring program 
 

The Air Quality Management Plan was prepared by SLR Global Environmental 
solutions and details the assessment criteria, monitoring locations and procedures, 
and the compliance checking procedures for the subsequent reporting in accordance 
with the Department of Planning, Industry and Environment (DPIE) and the 
Environment Protection Authority (EPA) requirements. 
 
All monitoring locations conform to the requirements of AS 3580.1.1:2016, subject to 
local site constraints. Monitoring activities are outlined in Table 1, with site monitoring 
points shown in Figure 1. Note that Site No. PM10-1 is used as a management tool 
and not for compliance purposes, and as such, is not used to establish compliance 
monitoring for PM10. In addition, though not part of the Bass Point Quarry air quality 
monitoring program, regional background data for 24 hour PM10 concentration is 
sourced from the Office of Environment and Heritage (OEH) Albion Park South Air 
Quality Monitoring Station (AQMS) as per the AQMP. 
 
Table 1: Summary of the air quality monitoring program at Bass Point Quarry. Sites that are 
not monitored for compliance purposes (e.g. used as management tools only) are shaded pale 
grey. 

Site No. Location Parameter Instrument Sampling 
frequency 

Reporting 
frequency 

DDG-1 Western 
Boundary 

Dust 
Deposition 

Dust 
Deposition 
Gauge 
(DDG) 

30 days (± 
2 days) 

Monthly 

DDG-2 Northwest 
of Pit 

Dust 
Deposition 

Dust 
Deposition 
Gauge 
(DDG) 

30 days (± 
2 days) 

Monthly 

Automatic 
Weather 
Station 

Kiama 
(Bombo 
Headland) 

Meteorological 
Parameters 

Automatic 
Weather 
Station 
(AWS) 

Continuous Monthly 

PM10-1 West of the 
Main Site 
Office 

PM10 Beta 
Attenuation 
Monitor 
(BAM) 

Continuous Monthly 

PM10-2 West, on 
the 
amenity 
bund 

PM10 Low Volume 
Air Sampler 
(LVAS) 

1 in 6 day 
sampling 

Monthly 
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Figure 1: Air quality monitoring locations at the Bass Point Quarry. Locations have been 
acroynmised as follows: DDG-1 – Dust Deposition Gauge 1; DDG-2 – Dust Deposition Gauge 
2; PM10-1 – Continuous PM10 Monitor; PM10-2 – Low Volume PM10 Sampler. 
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3. Monthly results 
 

3.1. Particulate Matter – Particulate Matter < 10 µm (PM10) 
 

The PM10-2 (LVAS) monitoring site is located on the site boundary (as per the AQMP). 
An exceedance of the 24 hour or annual average criteria at this monitoring point 
therefore does not necessarily mean that there has been an exceedance of the 
assessment criteria outlined in Project Approval 08_0143 Schedule 3 (which apply at 
any residence on privately-owned land). All monitoring data collected at PM10-2 
during September 2019 was above the 24 hour average PM10 criterion of 50 µg/m3, 
and was hence non-compliant (Figure 2). This has triggered a detailed investigation 
as per the AQMP. The preliminary stages of this investigation suggest that the results 
are being inflated by local works associated with the Marina, including the close 
proximity of the unsealed haul route (approximately 80 m), and do not reflect the 
results that would be obtained at the closest residences. 
 

 
Figure 2: Twenty-four hour PM10 concentration (µg/m3) as measured at PM10-2 during 
September 2019, compared to the annual criterion and 24 hour criterion (µg/m3). 
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The 24 hour average PM10 reading from the OEH Albion Park South AQMS was below 
the 50 µg/m3 criterion – and hence was compliant – for all days during September 
2019 (Figure 3, Table 2). 
 

 
Figure 3: Twenty-four hour PM10 concentration (µg/m3) as measured at Albion Park South 
AQMS during September 2019, compared to the annual criterion and 24 hour criterion (µg/m3). 
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therefore does not represent non-compliance with the criteria outlined in Project 
Approval 08_0143 Schedule 3 (which apply at any residence on privately-owned land). 
In addition, PM10-1 is used as a management tool and not for compliance purposes, 
and as such, is not used to establish compliance monitoring for PM10. 
 

 
Figure 4: Twenty-four hour PM10 concentration (µg/m3) as measured at PM10-1 during 
September 2019, compared to the annual PM10 criterion and 24 hour PM10 criterion (µg/m3). 
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Table 2: Monitoring results for Particulate Matter – PM10 monitoring during September 2019. Prevailing wind conditions and climate data were measured at 
PM10-1. Apparent exceedances of the 24 hour PM10 criteria are shaded red. Note that as previously discussed, PM10-1 is not used for compliance monitoring; 
exceedances of the 24 hour PM10 criteria at this monitoring location are shaded orange. 

Date 

24 hour 
PM10 

(µg/m³) 
[PM10-1] 

24 hour 
PM10 

(µg/m³) 
[PM10-2] 

24 hour 
PM10 

(µg/m³) 
[Albion 

Park South] 

24 hour 
PM10 

Criterion 
(µg/m³) 

Mean Wind 
Speed  
(m/s) 

Mode Wind 
Direction  

(°) 

Mean Atm. 
Temp. (°C) 

Mean 
Relative 
Humidity 

(%) 

Mean Bar. 
Pressure 
(mmHg) 

Comments 

1/09/2019 35 - 11 50 2.3 N 15.9 74 763  

2/09/2019 203 - 13 50 2.7 SSE 15.4 65 761  

3/09/2019 45 157 13 50 1.5 WSW 16.4 61 760 Wind direction suggests an external dust source. 

4/09/2019 82 - 13 50 2.1 W 18.0 53 758  

5/09/2019 59 - 20 50 2.1 SSW 17.2 70 759  

6/09/2019 68 - 22 50 5.3 NNW 16.8 74 752  

7/09/2019 43 - 9 50 5.6 W 14.0 43 752  

8/09/2019 6 - 6 50 4.1 WSW 14.6 39 755  

9/09/2019 141 75 7 50 5.2 SW 13.5 48 757 Wind direction suggests partially external dust source 

10/09/2019 167 - 12 50 4.9 SSW 12.9 51 766  

11/09/2019 40 - 18 50 2.7 SW 14.3 66 770  

12/09/2019 59 - 12 50 2.2 W 17.3 47 764  

13/09/2019 81 - 31 50 2.8 SSW 16.7 68 764  

14/09/2019 104 - 19 50 2.1 ESE 15.8 58 764  

15/09/2019 35 80 23 50 1.8 N 16.3 70 763 Wind direction suggests an external dust source. 

16/09/2019 88 - 20 50 3.3 S 17.4 67 760  

17/09/2019 24 - 10 50 4.7 SSW 11.3 84 765  

18/09/2019 36 - 8 50 4.8 S 13.5 87 768  

19/09/2019 45 - 15 50 2.1 SSW 16.7 90 768  

20/09/2019 57 - 18 50 5.5 N 17.6 90 767  

21/09/2019 70 - 27 50 6.8 N 18.0 89 762  

22/09/2019 52 - 19 50 1.6 E 17.9 74 763  

23/09/2019 76 - 7 50 2.7 WSW 15.5 51 765  

24/09/2019 42 95 11 50 2.4 WSW 14.8 54 767 Wind direction suggests partially external dust source 

25/09/2019 119 - 13 50 2.0 SW 15.2 62 768  

26/09/2019 78 - 15 50 3.0 SSW 16.5 75 767  

27/09/2019 41 - 12 50 2.2 NW 19.0 56 761  

28/09/2019 127 - 18 50 3.5 SE 16.6 55 760  

29/09/2019 28 - 18 50 1.7 SW 14.0 71 762  

30/09/2019 140 116 16 50 2.8 SSW 15.3 67 766 Wind direction suggests internal dust source 
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3.2. Particulate Matter – Total Suspended Particles (TSP) 
 

Total Suspended Particles (TSP) is not currently monitored in the vicinity of the Bass 
Point Quarry. The SLR Global Environmental Solutions (formerly Heggies Pty Ltd) 
prepared report Bass Point Quarry Expansion – Air Quality Impact Assessment (2010) 
determined that the approximate PM10 to TSP ratio is 36.2% for the Illawarra region.  
 
Hanson are required to report on the annual average TSP concentration for the 
calendar year, as part of the Environmental Management Annual Review. This annual 
average TSP data is therefore not required as part of the September 2019 monthly 
report. However, as a management tool, Hanson have begun calculating the rolling 
annual average TSP for the monthly air quality reports. In the absence of TSP 
readings, the 36.2% ratio has been applied to the Albion Park South AQMS rolling 
annual average 24 hour PM10 data (as per the AQMP) for September 2019 (Table 3). 
The rolling annual average TSP is therefore 48.3 µg/m3; just over half of the annual 
TSP criterion of 90 µg/m3 identified in Project Approval 08_0143 Schedule 3. 
 
Table 3: Calculation of Rolling Annual Average TSP (µg/m3) for the month of September 2019. 

Rolling annual 
average 24 hour 

PM10 (µg/m³) 
[Albion Park 

South] 

PM10 to TSP ratio 
Calculated rolling 
annual average 

TSP 

Annual TSP 
criterion 

17.5 µg/m3 36.2% 48.3 µg/m3 90 µg/m3 

 
 
3.3. Dust Deposition Gauges 
 

Monthly analyses of deposited dust samples collected at DDG-1 and DDG-2 are 
completed by NATA-accredited laboratory ALS Environmental. Monitoring results for 
the month of September 2019 indicate that dust deposition at DDG-1 was less than 
the annual criterion of 4 g/m2.month identified in Project Approval 08_0143 Schedule 
3 and EPL-2193 (Table 4, Figure 5(a), Figure 5(b)). Dust deposition at DDG-2 was 
greater than the annual criterion, however, over 30% of the sample consisted of 
combustible matter (i.e. not dust), which typically consists of contaminants such as 
leaves and other organic matter. The actual dust content of the sample is therefore 
considerably lower than the data we are required to report, although it is likely still 
above the annual criterion. It is believed that this is due to the close proximity to the 
haul route being used for the Shell Cove Marina construction. DDG-2 is in the process 
of being relocated as per EPL-2193. 
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Table 4: Monthly Total Insoluble Matter (g/m2.month) measured at the two Bass Point Quarry 
Dust Deposition Gauges (DDGs) during the period 13/08/2019 to 13/09/2019 (i.e. September 
2019), and calculated rolling annual average Total Insoluble Matter (g/m2.month). 

Site 
Monthly Total 

Insoluble Matter 
(g/m2.month) 

Rolling Annual 
Average Total 

Insoluble Matter 
(g/m2.month) 

Comments 

DDG-1 0.8 1.9  

DDG-2 11.9 7.8 
Results likely affected by Marina 
construction. DDG-2 to be 
relocated as per EPL variation. 
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Figure 5: Total Insoluble Matter, rolling annual average, and annual criterion (g/m2.month) 
for the Bass Point Quarry as measured at (a) DDG-1, and; (b) DDG-2; during the 12-month 
period to September 2019. 
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4. Representative Meteorological Data 
 

Representative meteorological data has been sourced from the Bureau of Meteorology’s (BOM) Kiama (Bombo Headland) Automatic 
Weather Station (AWS), as per the AQMP. 
 

4.1.  Monthly Meteorological Data Summary 
 

Table 5: Summary of representative meteorological data sourced from the BOM Kiama (Bombo Headland) AWS. 

Date Min. Temp. (°C) 
Max. Temp. 

(°C) 
Evapo-Transp. (mm) 

Rainfall 
(mm) 

Min. RH 
(%) 

Max. RH 
(%) 

Direction 
of 

maximum 
wind gust 

Speed of 
maximum 
wind gust 

(km/h) 

Time of 
maximum 
wind gust 

Average 
10 m Wind 

Speed 
(m/sec) 

Solar 
Radiation 
(MJ/sq m) 

1/09/2019 11.1 20.5 2.8 0.0 55 81 NNE 26 14:54 2.54 17.08 

2/09/2019 11.8 18.9 3.1 0.0 48 79 SSE 48 11:51 4.14 13.71 

3/09/2019 9.9 21.7 2.8 0.0 42 77 N 17 14:09 1.63 17.38 

4/09/2019 11.5 25.7 4.6 0.0 14 68 WSW 50 18:06 3.26 16.88 

5/09/2019 13.6 19.7 2.8 0.0 48 81 SSW 26 5:37 2.32 15.76 

6/09/2019 15.1 21.9 4.8 0.0 32 79 WSW 115 18:28 6.75 15.04 

7/09/2019 11.4 17.3 5.4 0.0 28 53 WSW 89 10:33 8.76 18.04 

8/09/2019 10.7 18.6 5.3 0.0 30 52 WSW 76 0:34 7.92 18.16 

9/09/2019 10.8 16.6 4.7 0.0 33 62 S 78 15:47 9.17 13.43 

10/09/2019 10.2 16.5 3.9 0.2 44 72 S 67 1:04 7.36 17.26 

11/09/2019 9.4 18.8 3.2 0.0 47 81 NNE 28 15:54 3.16 18.56 

12/09/2019 8.9 25.4 3.9 0.0 14 82 WSW 48 14:04 2.39 14.82 

13/09/2019 15.1 18.9 3.7 0.0 34 81 S 33 0:48 3.47 18.06 

14/09/2019 11.6 17.6 3.3 0.0 38 85 S 35 4:35 3.23 18.57 

15/09/2019 8.9 22.6 3.2 0.0 33 80 N 28 16:44 1.74 17.49 

16/09/2019 16.1 22.1 4.4 0.0 25 90 S 76 12:35 6.14 9.40 

17/09/2019 8.1 15.6 2.4 14.8 59 89 SE 59 16:00 9.24 4.43 

18/09/2019 10.3 17.5 2.6 23.8 54 92 SSE 56 1:13 7.54 5.38 

19/09/2019 12.6 20.2 2.7 29.0 74 89 NNE 22 18:58 2.06 18.47 

20/09/2019 15.4 19.9 2.6 0.4 77 89 N 46 13:45 5.34 14.59 

21/09/2019 17.5 20.0 2.8 0.0 74 87 N 54 12:52 5.96 13.62 

22/09/2019 15.9 23.5 4.0 0.2 30 87 WSW 39 7:31 2.79 18.27 

23/09/2019 8.7 21.2 4.1 0.0 27 81 WNW 59 14:36 3.69 17.12 

24/09/2019 9.4 18.9 3.6 0.0 40 72 WSW 20 0:06 2.66 21.11 

25/09/2019 11.5 18.4 3.4 0.0 48 72 SSE 33 11:05 2.96 18.35 

26/09/2019 12.7 20.3 3.1 0.0 63 79 NNE 33 14:49 3.13 16.30 

27/09/2019 12.6 24.0 4.0 0.0 23 85 ENE 26 12:17 2.03 20.34 

28/09/2019 13.8 17.4 4.8 0.0 28 77 S 67 2:32 6.71 21.21 

29/09/2019 10.8 19.5 3.7 0.0 50 76 SE 30 19:20 3.17 21.27 

30/09/2019 12.0 16.5 3.2 0.0 58 76 SSE 50 12:26 5.14 15.51 
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Monthly Min. Temp. (°C) 
Max. Temp. 

(°C) 
Evapo-Transp. (mm) 

Rainfall 
(mm) 

Min. RH 
(%) 

Max. RH 
(%) 

Direction 
of 

maximum 
wind gust 

Speed of 
maximum 
wind gust 

(km/h) 

Time of 
maximum 
wind gust 

Average 
10 m Wind 

Speed 
(m/sec) 

Solar 
Radiation 
(MJ/sq m) 

Mean 11.9 19.9 3.6 2.3 42 78 - 48 - 4.55 16.19 

Lowest 8.1 15.6 2.4 0.0 14 52 N 17 14:09 1.63 4.43 

Highest 17.5 25.7 5.4 29.0 77 92 WSW 115 18:28 9.24 21.27 

Total - - 108.9 68.4 - - - - - - - 

 
 
4.2. Monthly Weather Charts 
 

Figure 6: Summary of representative meteorological data sourced from the BOM Kiama (Bombo Headland) AWS for (a) Air Temperature; (b) 
Relative Humidity; and, (c) Rainfall and Evapo-Transpiration. Wind rose for data sourced from PM10-1 for (d) Wind Speed and Direction. 
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Appendix 1 
Chain of Custody & Laboratory Certificates 
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