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Relevant 
approval 

Condition # Condition description 
(summary) 

Compliance 
status 

Comment Where addressed 
in this Report 

the Lynwood WMP modified since the approved 
Umwelt 2011 document was originally approved. 
An updated Water Management Plan is being 
prepared for DPIE and the EPA for comment & is 
likely to be submitted in Quarter 2 2020.  

DA128-5-2005 
(Mod 5) 

Condition 44 
of Schedule 3 

Failure to undertake 
biodiversity monitoring 
listed in the Lynwood 
Quarry Rehabilitation 
and Landscape 
Management Plan 

Non-compliant d Fauna monitoring was not undertaken during the 
reporting period. Refer to Section 6.7. Nest box 
monitoring however was undertaken by an onsite 
Holcim employee in 2019.  

Section 6.7 







 

Lynwood Quarry 2018 Annual Review 
Final Draft- Lynwood Annual Review 2019_Final.v July 2020 Resubmission_No TC 
.docx 

Introduction 
7 

 

Conditions Addressed in 
Section 

development, and analyse the potential cause of significant discrepancies; 

(f) Describe what measures will be implemented over the current financial year 
to improve the environmental performance of the development; 

Section 6.0 

(g) Describe the area of vegetation cleared as part of the development and 
identify the area proposed to be cleared over the next 5 years; 

Section 6.7 

(h) Calculate the number of additional Bio Banking (or equivalent) credits that 
will need to be purchased, before that clearing can be done; and 

Section 6.7 

(i) Report on the number of Bio Banking (or equivalent) credits that have been 
purchased to allow ongoing clearing and completion of stages. 

Section 6.7 

 .  
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Table 3.1 Current approvals, licences and leases 

Approval and Relevant Legislation Details 

Development Consent (DA) 128-5-2005 (Mod 5) 
NSW Environmental Planning and Assessment 
Act 1979 

The MOD 5 Development Consent applied through the report 
period. Mining operations permitted to 1 January 2038 in 
accordance with the MOD 5 Development Consent. 

Part 3A permit Water Management Act 2000 Obtained for works within 40 m of stream 

Part 2 Licence Water Act 1912 Part 2 Obtained for surface water capture and use 

Part 5 Licence Water Act 1912 Part 5 Obtained for groundwater monitoring 

Controlled Activity Approval (CAA) No. 10 ERM 
2011/0446Rivers and Foreshores Improvement 
Act 1948 

Works within the riparian zones on site 

Environment Protection Licence (EPL) 12939 
Protection of the Environment Operations Act 
1997 

Held by Holcim over the Lynwood Quarry premises. 

Water Access Licence (WAL) No. 25575 Obtained under the water sharing plan for the Upper Nepean 
and Upstream Warragamba Water source (refer to Section 
7.2) 

Aboriginal Heritage Impact Permit (AHIP) No. 
1100264 
National Parks and Wildlife Act 1974 

Discussed further in Section 6.11.  
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Month Laden Truck Movements Product by Road Transport (tonnes) 

March  2284 76,106 

April  1694 55,876 

May 2605 87,900 

June 1841 61,546 

July 2316 78,921 

August 2518 85,703 

September 2147 72,757 

October 2169 74,629 

November 2353 81,130 

December 1807 59,581 

Total 25,929 875,622 

4.3 Construction activities 

During the report period modifications to the precoat plant within the existing buildings were undertaken 
along with upgrades to conveyors and feeders within the existing plant area. Further plant upgrades within 
the existing footprint are expected to take place in the 2020 report period.  

Construction of the visual amenity bund commenced in late 2018 with continued construction during the 
report period. It will continue through 2020 and is expected to be completed during the 2021 report 
period. The construction of a new stormwater sediment dam was also completed near the Granite Pit 
during 2019.  
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Actions from Previous Annual 
Review 

Works Undertaken Where addressed 
in this Document 

Continued extraction within the 
Granite Pit 

Extraction of resource within the Granite Pit at 
the western end of the Quarry as described in 
Section 4. 

Section 4 

Continue works associated with 
construction of the visual amenity 
bund to the west of the Granite Pit 

Construction of the earthern visual amenity 
bund, that commenced in 2018, continued 
throughout the report period and is expected to 
continue during the 2020 report period as 
described in Section 4.3. 

Section 4.3 

 

Holcim received comments on the 2019 Annual Review on 5 May 2020 with these comments addressed in 
the revised Annual Review, dated June 2020.  



https://www.holcim.com.au/lynwood
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6.1 Summary of performance against EA predictions 

The Lynwood Quarry has been subject to three environmental assessments (EA) and five modifications 
since the original environmental impact statement and development application was approved in 2005. 
MOD 4 involved expanding quarrying operations to the west of the existing operations. This was assessed 
by the most recent EA dated November 2015 (Umwelt, 2015). The results of environmental monitoring 
data obtained during the report period have been compared to the predictions in the EA dated November 
2015 within this Annual Review. During the report period, monitoring was undertaken at Lynwood Quarry 
for noise, air quality, surface water and groundwater.  

A Summary of environmental performance during the report period is given in Table 6.1. 

Table 6.1 Summary of the environmental performance during the report period 

Aspect Approval Criteria/ 
EIS Prediction 

Performance 
during the report 

period 

Trend / key management 
implications 

Implemented / 
proposed management 

actions 

Air Quality 
(Refer to 
Section 6.3) 

Refer to Section 
6.1.1/  
Refer to Section 
6.3.2 

Non-compliant 
due to monitoring 
equipment failure 
and 
Short term criteria 
exceedances for 
PM10.  

Depositional dust 
monitoring results 
continued to trend below 
impact assessment criteria 
limits during the report 
period and remained within 
historical range.  
Non-compliance occurred 
due to monitoring 
equipment failure and short 
term PM10 exceedances on 
10 occasions, (see Section 
6.3). 

Actions to be 
undertaken are detailed 
in Section 6.3.  

Surface 
Water 
Quality 
(refer to 
Section 6.4) 

Refer to Section 
6.1.2 / Refer to 
Section 6.4.2 

Compliant Surface water monitoring 
results were below impact 
assessment criteria during 
the report period and 
remained within historical 
range.  A number of 
monitoring sites were dry 
during the report period 
therefore no samples were 
taken at these times. 

A revised water 
management plan will 
be submitted to DPIE in 
Q2 2020 and included a 
revision of surface water 
trigger levels.  It is noted 
that there was no water 
discharge from Lynwood 
Quarry during the report 
period. 

Groundwater 
(Refer to 
Section 6.5) 

Refer to Section 
6.1.3/  
Refer to Section 
6.5.2 

Non-compliant Non-compliant due to 
sampling events which were 
not undertaken.  

A revised water 
management plan will 
be submitted to DPIE 
in Quarter 2 2020 and 
included a revision of 
groundwater trigger 
levels. 

Monitoring Contractor 
has been replaced due 
to poor performance  
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6.1.2 Water quality predictions against the EA 

The outcomes of the surface water assessment (Umwelt 2005 & 2015) indicated that Lynwood Quarry 
would not significantly alter the flow regimes or annual flow volumes in the surrounding creek network in 
terms of peak discharges, flood levels or peak in-stream velocities either upstream or downstream of 
Lynwood. No adverse impacts are predicted in terms of channel stability, in-stream habitat of either 
Joarimin Creek or Lockyersleigh Creek systems. No adverse impacts are predicted in terms of water quality 
in Joarimin Creek, Lockyersleigh Creek or the downstream drainage systems.  

A discussion of the surface water quality results recorded during report period is provided in Section 6.4. 
There was no evidence that the site caused impact to water quality downstream.  

6.1.3 Groundwater predictions against the EA 

Drawdown impacts are expected within the immediate vicinity of the quarry pit. As the expansion of the 
granite pit continues a progressively deepening and slightly expanding cone of depression surrounding the 
pit is expected (Umwelt, 2015). Groundwater inflow rates are predicted to be negligible given the early 
stage of operations in the extension area.   

Groundwater levels recorded during the report period were generally consistent with historical levels, with 
fluctuations recorded since monitoring commenced. A discussion of groundwater level and water quality 
results is provided in Section 6.5.  

6.1.4 Noise predictions against the EA 

The results of the noise impact assessment identified that noise impacts from the operations will meet the 
existing development consent criteria at all locations and time of day periods except receiver location 11 
(Monitoring Location - N3) where a minor 1 dB exceedance is predicted at night (Umwelt, 2015).  

No noise monitoring exceedances were recorded during the report period and all results remained below 
impact assessment criteria. A discussion of noise monitoring results recorded during the report period is 
provided in Section 6.6.  
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6.2 Meteorological monitoring 

The Lynwood Quarry weather station (M1) is located in the vicinity of Lynwood Quarry as shown in  
Figure 6.1. The Lynwood station was serviced in September 2019 however an issue with temperature 
monitoring occurred in the months of October, November and December of the report period. This is a 
non-compliance with Schedule 3 Condition 15A meteorological monitoring. Issues with the Lynwood 
Quarry weather station where resolved on the 3rd January 2020. A summary of the monthly meteorological 
monitoring results is presented in Table 6.2. 

Table 6.2 Lynwood Quarry weather station data - 2019 

Month Rainfall 
(mm) 

Cumulativ
e Rainfall 
(mm) 

No of rain 
days/mont
h 

Air Temperature (°C) Humidity (%) 

Minimu
m 

Maximu
m 

Minimu
m 

Maximu
m 

January 76.2 76.2 19 12.8 39.7 15.8 100 

February 12.8 89 9 8.2 34.6 16.7 100 

March 72.2 161.2 12 5 33.7 21.4 100 

April 6.6 167.8 8 2.2 26 25.6 100 

May 11.2 179 10 -1.2 23.8 25.3 100 

June 79 258 15 -3.5 18.4 48.1 100 

July 8.8 266.8 10 -1.5 18.4 20.9 100 

August 16.6 283.4 12 -4.2 20.5 24.2 100 

September 94.4 377.8 7 -2.3 25.6 10.6 100 

October 17.2 395 6 -0.1* 30.8* 14.9 100 

November 7.4 402.4 4 1.9* 38.5* 9.6 100 

December 1.8 404.2 2 4.2* 42.1* 7.9 100 

Total  404.2 - 114 - - - - 
*Data taken from the BOM (AWS Station 070330) due to no data at Lynwood Quarry Station (M1) 

6.2.1 Rainfall 

Lynwood Quarry received approximately 404.2 mm of rain over 114 rain days during the report period. The 
highest monthly rainfall occurred during September 2019 (94.4 mm) while December had the lowest 
monthly rainfall recording 1.8 mm.  

6.2.2 Temperature 

The maximum temperature recorded during the report period occurred during January (39.7 °C) and the 
lowest temperature occurred in August (-4.2 °C).  

6.2.3 Humidity 

The highest humidity recorded during the report period at Lynwood Quarry occurred during all months 
(100 %) and the lowest was during December (7.9 %).  
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6.3 Air quality 

The AQMP was revised in 2020, with approval received from DPIE on the 11 March 2020. 

The air quality monitoring network consists of five dust deposition gauges (DD5, DD8, DD11, D12, DD13) 
and two High Volume Air Samplers (HVAS1 and HVAS2), which are used to measure depositional dust and 
particulate matter <10µm (PM10), respectively. Dust monitoring locations are provided in Figure 6.1. 

6.3.1 Performance criteria 

Holcim is required to ensure that dust and particulate emissions do not cause exceedances of the criteria 
specified in the Development Consent. The air quality assessment criteria specified in the Development 
Consent are provided in Table 6.3.  

Table 6.3 Air quality impact assessment criteria 

Pollutant Averaging Period Criterion 

Total suspended particulate (TSP) matter Annual average 90 µg/ m3 

Particulate matter <10µm (PM10) Annual average 30 µg/ m3 

24 hour average 50 µg/m3 

Deposited dust Annual average (maximum total) 4 g/m2/month 

Annual average (maximum increase) 2 g/m2/month 
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Category HVAS 1 HVAS 2 

Number of incomplete monitoring 
rounds or not undertaken 

39 7 

 

A summary of PM10 monitoring results from completed monitoring rounds is provided in Table 6.6 below.  

Table 6.6 Summary of completed PM10 monitoring results  

 HVAS 1 HVAS 2 

Count 61 56 

Minimum (µg/m3) 1.0 1.1 

Average (µg/m3) 18.4 19.5 

Maximum (µg/m3) 154 155 

 

The HVAS was above the short term 24 hour average criteria of 50 µg/m3 on the occasions given in 
Table 6.7. 

Table 6.7 Summary of Non-Compliant PM10 monitoring results  

Date PM10 (µg/m3) Cause 

HVAS1 

26 January 2019 55.2 Agricultural activity on Lockeyersleigh at the time 
of monitoring 

22 November 2019 63.4 

Heavy bushfire haze in the region (confirmed by 
the Air Quality readings at the Goulburn 

monitoring station) 

10 December 2019 154 

16 December 2019 59.4 

22 December 2019 81.2 

28 December 2019 113 

HVAS2 

10 December 2019 155 
Heavy bushfire haze in the region (confirmed by 

the Air Quality readings at the Goulburn 
monitoring station) 

16 December 2019 52.6 

22 December 2019 72 

28 December 2019 114 

 

  



 

Lynwood Quarry 2018 Annual Review 
Final Draft- Lynwood Annual Review 2019_Final.v July 2020 Resubmission_No TC 
.docx 

Environmental performance 
26 

 

6.3.3 Trends in data 

6.3.3.1 Depositional Dust 

A summary of annual average monitoring results from 2014 to 2019 is provided in Figure 6.1. Gauges DD11, 
DD12 and DD13 were installed in December 2016 following a revision to the depositional dust monitoring 
network and the approval of the Development Consent (Mod 4). As a result, limited data is available to 
compare against historical operations.  Gauges DD5 and DD8 provide a longer term comparison of 
monitoring results.  

As shown in Figure 6.1, a comparison of depositional dust monitoring results indicates all sites were 
compliant with the development consent against maximum allowable annual increase criteria. Sites 
recorded increases in annual averages between 0.3 g/m2/month and 1.4 g/m2/month during the report 
period.  Depositional dust results continue to be below the impact assessment criteria of 4g/m2/month at 
all sites.  

 
Figure 6.1 Historical Depositional Dust Monitoring 

6.3.3.2 PM10  

Annual average PM10 monitoring results are provided in Figure 6.2. As noted in Section 6.3.2, an incomplete 
dataset was recorded at HVAS 1 and HVAS 2 during the report period. The 2019 average has been 
populated using data set which was obtained in accordance with the requirements of the development 
consent. Data which did not run for the required 24 hour sample period was excluded from the data set, 
with this also being the case in previous years of monitoring.  As shown in Figure 6.2 below and noted in 
previous Annual Review documents, a data gap is shown during 2013 at HVAS 2 as a result of the unit not 
recording the required number of readings due to power supply issues.  

Based on the available and completed 2019 dataset, monitoring results recorded during the report period 
are slightly higher than the general historical range, however all readings are below the annual average 
impact assessment criteria. A year on year comparison of monitoring results noted a relatively large 
increase of 17.7 µg/m3 at HVAS 1 at and 7.9 µg/m3 at HVAS 2. These increases may be attributable to the 
dry drought conditions and heavy bushfire smoke haze during the 2019 review period.  
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6.4.2 Performance criteria 

6.4.2.1 Surface Water Monitoring Criteria/Trigger Levels 

Trigger levels are being updated in the 2020 Water Management Plan and are included in Table 6.8. These 
new trigger levels are based on an extended period of monitoring data from Lynwood surface water (SW) 
locations.  
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SW5 

Monitoring was undertaken on all 12 occasions during the report period. Sampling was undertaken on 4 
occasions during the report period, no sampling occurred during 8 occasions due to dry conditions such 
that a representative sample could not be obtained. A summary of SW5 monitoring results is provided in 
Table 6.9. All results at SW5 during the 2019 report period were below trigger levels described in Table 6.8.  

The annual average pH is 7.2 with a maximum of 7.5 which is well within the required 2020 trigger level of 
5.8 - 9.7. EC results indicate an annual average of 781 µS/cm and maximum value of 1000 µS/cm. These 
results are consistent with historical values. 

Measurements of Nitrogen, TSS and Phosphorous recorded during 2019 were within general range of 
results recorded during the previous report period. However, the maximum Phosphorus of 0.63 mg/L 
recorded during September 2019 was higher than the historical maximum yet remained below trigger 
levels for SW5. Quarry activities would not have influenced this result. 

SW6 

Monitoring was undertaken on all 12 occasions during the report period. Flow conditions were experienced 
during all monitoring times with sampling undertaken on all occasions. A summary of SW6 monitoring 
results is provided in Table 6.9.   

Surface water monitoring results recorded at SW6 during the report period were generally consistent with 
results recorded during the 2018 report period. The annual average pH is 7.4 with a maximum of 7.8 which 
is well within the required range of 5.8 - 9.7. EC results indicate an annual average of 926 µS/cm and 
maximum value of 1810 µS/cm. The maximum EC recorded is higher than the previous monitoring period 
by 580 µS/ however remains below trigger levels for SW6.  

Measurements of Nitrogen, TSS and Phosphorous recorded during 2019 were within general range of 
results recorded during the previous report period.  

SW8 

Monitoring was undertaken on all 12 occasions during the report period. Sampling was undertaken on 1 
occasion during the report period, no sampling occurred during 11 occasions due to dry conditions such 
that a representative sample could not be obtained. A summary of SW8 monitoring results is provided in 
Table 6.9. All results at SW8 during the 2019 report period were below trigger levels described in Table 6.8.  

SW8 was dry during the 2018 report period, as a result no SW8 samples were collected for comparison to 
2019 results. A pH and EC were 7.8 and 380 µS/cm respectively. These levels are within the required range 
for SW8 trigger levels. Similarly, measurements of Nitrogen, TSS and Phosphorous were within previous 
ranges.  

SW9, SW10, SW11 

Monitoring was undertaken on 12 occasions during the report period for SW9, SW10 and SW11. Dry 
conditions were observed during all monitoring periods resulting in no sample being collected.  

6.4.4 Trends in data 

During the report period, a range of the surface water monitoring locations had limited surface water 
sampling undertaken as the locations did not have an appropriate volume of water available to enable a 
representative sample to be obtained due to the low rainfall recorded during the report period. This 
resulted in surface water sample results not being obtained for locations SW9, SW10 and SW11 during the 
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Parameter Minimum Trigger Maximum Trigger General comment 

required bores.  

pH 4.2 9.5 These were the highest and lowest pH 
readings since monitoring commenced 
for the MP bores. 

Sulphate (mg/L) No minimum trigger 
required 

152 This was the maximum level recorded 
since monitoring commenced for 
sulphate.  

Total Nitrogen (mg/L) No minimum trigger 
required 

2.20 This was the maximum level recorded 
since monitoring commenced for total 
nitrogen.  

Total Phosphorus(mg/L) No minimum trigger 
required 

3.02 This was the maximum levels recorded 
since monitoring commenced for total 
phosphorus.  

GPZ Bores 

Depth to groundwater 
(metres) 

2.13 23.9 This was the minimum and maximum 
levels since regular monitoring 
commenced of GPZ bores in April 2017.  

EC (µS/cm) No minimum trigger 8,020 This was the highest EC reading since 
monitoring commenced for the GPZ 
bores. 

pH 6.1 7.8 These were the highest and lowest pH 
readings since monitoring commenced 
for the GPZ bores. 

Sulphate (mg/L) No minimum trigger 
required 

76 This was the maximum levels recorded 
since monitoring commenced for the 
GPZ bores. 

Total Nitrogen (mg/L) No minimum trigger 
required 

5.0 This was the maximum levels recorded 
since monitoring commenced for the 
GPZ bores. 

Total Phosphorus (mg/L) No minimum trigger 
required 

1.20 This was the maximum levels recorded 
since monitoring commenced for the 
GPZ bores.  

6.5.3 Environmental trends and outcomes 

Lynwood conducts groundwater monitoring via a network of monitoring bores across site on a quarterly 
basis. A summary of groundwater monitoring results is provided in Table 6.11, with full results given within 
Appendix 1.  

Monitoring was undertaken at the required frequency (quarterly) for all monitoring bore sites with the 
exception of MP7, GPZ2 and GPZ5. MP7 was not sampled during Q3 or Q4. GPZ2 was not sampled during 
Q4 and GPZ5 was not sampled during Q3.   
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All nitrate monitoring results recorded at GPZ series bores were within 2020 investigation trigger level 
ranges. All results remain within the general range of historical values with the exception of one elevated 
nitrate measurement of 0.50 mg/L recorded at GPZ2 during the report period however this remains below 
the trigger level. 

Phosphate 

All phosphate monitoring results recorded at MP series bores were below 2020 investigation trigger limits 
during the report period.  

All phosphate monitoring results recorded at GPZ series bores were within 2020 investigation trigger level 
ranges. Phosphate levels at GPZ6 were slightly elevated compared to historical values with a maximum of 
1.34 mg/L. 

Quarrying activities would not have impacted the results of the nutrient testing. 

6.5.4 Proposed improvements 

Future Annual Reviews will compare results against longer term trends and trigger levels from the WMP. 
Holcim are committed to improving groundwater monitoring data collection in 2020. It is noted that no 
further monitoring is proposed for GPZ2 due to the pit expansion.  

The Water Management Plan has been updated to remove GPZ2.  

6.6 Noise 

6.6.1 Environmental management measures 

A Noise Monitoring Program (NMP) (Umwelt, 2016) has been prepared in accordance with the 
requirements of the Development Consent which describes measures for monitoring and managing noise 
emissions at Lynwood.  This document is currently being updated by SLR and has been submitted to DPIE 
for approval. There were no changes to monitoring or mitigation measures as part of that review. 
Management measures undertaken onsite to ensure compliance against the requirements of the 
Development Consent include a range of design controls, ongoing operational controls and a program of 
compliance monitoring.  

6.6.2 Performance criteria 

Noise impact assessment criteria for monitoring are specified in the Development Consent are outlined in 
Table 6.12 below. 

Table 6.12 Noise criteria 

Location Day (7am to 6pm) Evening (6pm to 10pm) Night (10pm to 7am) 

dBA, LAeq(15min) dBA, LAeq(15min) dBA, LAeq(15min) dBA, LA1(1min) 

1 35 35 35 45 

2 35 35 35 45 

3 35 35 35 45 

4 35 37 35 46 

5 35 35 35 46 
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Location Day (7am to 6pm) Evening (6pm to 10pm) Night (10pm to 7am) 

dBA, LAeq(15min) dBA, LAeq(15min) dBA, LAeq(15min) dBA, LA1(1min) 

6 35 37 36 46 

7 38 38 35 55 

8 39 38 36 55 

9 39 39 37 56 

10 42 42 40 53 

11 35 35 35 47 

12 37 37 36 47 

13 40 38 37 47 

14 35 35 35 47 

15 35 35 35 47 

16 35 35 35 45 

6.6.3 Environmental outcomes 

Attended noise monitoring was conducted on a quarterly basis during the report period. Attended noise 
monitoring was conducted by Muller Acoustic Consulting at four representative monitoring locations 
surrounding the site during quarrying activities, Noise Monitoring Reports are provided in Appendix 1. 
Noise monitoring locations are generally considered representative of the nearest private receivers in 
various directions of the operational area.  

Noise monitoring was undertaken during January, May, September and November at the locations shown 
in Figure 6.1 and listed in Table 6.13. As noted in the Lynwood Quarry NMP (SLR, 2020), monitoring at 
these locations are considered representative of all locations assessed as part of the Noise Impact 
Assessment (Umwelt, 2015).  

Quarterly monitoring identified that noise emissions generated by Lynwood Quarry were audible during all 
measurements, however all results remained below relevant noise criteria at all assessed residential 
receivers. There were no exceedances of the impact assessment criteria detected during quarterly 
monitoring conducted during the report period as shown in Table 6.14.  

Table 6.13 Noise Monitoring locations 

Location NMP ID Address 

N1 L1 South Eastern Boundary of 1114 Carrick Road, Marulan 

N2 L6 End of Maclura Drive, Marulan 

N3 L11 Northern Boundary, 16038 Hume Highway, Marulan 

N4 L12 Corner of Dorset and Suffolk Road, Marulan 

Table 6.14 Day Time Noise Monitoring Summary 

Location Criteria 
Q1 Q2 Q3 Q4 

Compliant 
30/1/19 22/5/19 23/5/19 10/9/19 11/9/19 19/11/19 21/11/19 

Day dBA, LAeq(15min) 

N1 35 Quarry not operating  <30 Quarry <30 <30 Yes 
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Location Criteria 
Q1 Q2 Q3 Q4 

Compliant 
30/1/19 22/5/19 23/5/19 10/9/19 11/9/19 19/11/19 21/11/19 

N2 35 <30 not 
operating 

<30 <33 Yes 

N3 35 <25 <35 35 Yes 

N4 35 <30 <30 <30 Yes 

Evening dBA, LAeq(15min) 

N1 35 <23 <35 

Quarry not operating 

Yes 

N2 35 <26 <30 Yes 

N3 35 35 29 Yes 

N4 37 <29 <30 Yes 

Night dBA, LAeq(15min) 

N1 35 <21 
Quarry 

not 
operating 

<35 

No 
Data 

<30 

Quarry not 
operating 

Yes 

N2 35 34 <30 <35 Yes 

N3 35 35 <30 <35 Yes 

N4 35 31 <20 <30 Yes 

6.6.4 Trends in data 

Monitoring results recorded during the report period indicates noise levels continue to trend below noise 
impact assessment criteria as stipulated within Development Consent. There have been no noise 
exceedances against the noise impact assessment criteria since the 2016 report period. The raw noise 
monitoring results are included in Appendix 1.  

6.6.5 Proposed improvements 

No additional management or mitigation measures are proposed to be implemented which are outside of 
the existing approved NMP. 

6.7 Biodiversity 

6.7.1 Environmental management measures 

Lynwood takes a multifaceted approach to managing biodiversity values within the broader landscape with 
biodiversity and rehabilitation management controls detailed in the Lynwood Quarry Rehabilitation and 
Landscape Management Plan (RLMP). Areas managed in accordance with the RLMP include habitat 
management areas, riparian zones and wildlife corridors. Pre-clearance inspections are undertaken to 
identify the presence of habitat features such as tree hollows or stags and fauna within the disturbance 
area that are able to be relocated. Pre-clearance surveys also identify if nest boxes are required to the 
installed following the removal of habitat features within the disturbance boundary.  

6.7.2 Performance criteria 

As noted in Section 5.0 and in accordance with Schedule 3 Condition 48A of the Development Consent, 
Lynwood must retire Biodiversity Credits to the satisfaction of the Secretary and OEH. A summary of 
Biodiversity Credits required to be retired by Lynwood is summarised in Table 6.15 below. It is noted that 
the current status of credits which have been retired are detailed in Table 6.16.  
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6.9.5 Proposed improvements during Report Period 

No additional blast management improvements are proposed outside the current approved BMP during 
the next report period.  

6.10 Waste management 

There were no changes to waste management practices during the report period. Waste streams at 
Lynwood Quarry are collected and disposed of by licenced waste contractors on an as needed basis.   
A summary of the types and quantities of waste generated during the report period is provided in  
Table 6.19.  

Table 6.19 Waste generated in the report period 

Waste Quantity 2019 Quantity 2018 

Cardboard (t)  1.8 47  

General Waste (t) 54.7 201.1 

Steel (t) 90.28 106.96  

Rubber (t) Included in General Waste 14.24  

Wood (t) 4.5 3.24  

Oily Water (t) Included in Used Oil 5.36  

Used Oil (L) 46,100 42,760  

Oil Filter (number of bins) 20 24 

Rags (number of bins) Included in General Waste 1 

Grease (L) 0 4 

 

Waste generated during the report period is generally consistent with 2018, however, significantly less 
cardboard and general waste was produced.  A number of waste items have been collected under one item 
during the 2019 report period as indicated in Table 6.19.  

6.11 Indigenous heritage 

An Aboriginal Heritage Management Plan (AHMP) (Umwelt 2018) has been prepared in accordance with 
the Development Consent. Lynwood Quarry also holds an Aboriginal Heritage Impact Permit (AHIP 
#1100264) for Quarry operation. The AHMP and AHIP set out relevant monitoring frequencies and 
management measures required during quarrying operations. Results of Aboriginal Heritage monitoring 
undertaken are discussed in the sections below. 

6.11.1 Results of Aboriginal Heritage Site Monitoring 

In compliance with the requirements of the Development Consent,  the Lynwood Quarry AHMP (Umwelt 
2011) and AHIP (#1100264) (including relevant permit variations), Lynwood Quarry is required to undertake 
monitoring of Aboriginal sites located in proximity to the impact footprint boundary within the Ignimbrite 
Pit and Granite Pit areas. On a triennial basis, Holcim is required to monitor all of the Aboriginal sites within 
the broader Lynwood Quarry project area. 

Monitoring process is undertaken in either November or December each year and reported to the Office of 
Environment and Heritage (OEH) The November 2019 annual site monitoring within the Lynwood Quarry 
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project area found most sites were being managed in accordance with the relevant requirements. 
Vegetation had decreased substantially due to prolonged drought and erosion had increased slightly at 
small number of locations, however, was generally found to be stable. The stability of the sites, despite the 
decreased cover of vegetation, is assessed as related to the removal of stock since 2010 and the decrease 
in human visitation/agricultural activity. While no Aboriginal sites had been adversely impacted by quarry 
activities a number of management recommendations were identified during the November 2019 site 
monitoring. These recommendations are set out below. 

1. Repair fencing at sites IF2, MQ1, MRN1, MRN2, MRN4, MRN17, MRN18, MRN19, MRN20, MRN23, 
MRN34, MRN49, MRN50, MRN51, MRN55, Marulan T6 S1, Marulan T6 S2, Marulan T6 S3 and Marulan 
T6 S4. 

2. Remove blackberry using a methodology consistent with the AHMP at sites  IF2, MRN1, MRN2, MRN3, 
MRN4, MRN13, MRN14, MRN15, MRN16, MRN17, MRN18, MRN39, MRN40, MRN41, MRN42,  MRN43, 
MRN55, MRN56, MRN69, MRN82, Marulan T1 S2, Marulan T1 S6, Marulan T1 S7, Marulan T1 S8, 
Marulan T1 S9 and MRN PAD1. 

3. Remove prickly pear from MRN12 site area. 

4. Renew site name plate at MRN6, MRN8, MRN9, MRN10, MRN11, MRN12, MRN13, MRN14, MRN15, 
MRN16, MRN17, MRN18, MRN19, MRN20, MRN21, MRN22, MRN23, MRN38, MRN42 (multiple name 
plates required), MRN51, MRN56, MRN69, MRN75, MRN76, MRN82, MRN83, Marulan T1 S4, Marulan 
T1 S5, Marulan T1 S6, Marulan T1 S7 and MRN PAD1. 

5. Investigate origin of stone cairn recorded to the south-west of IF3. 

6. Block gap under the fence at MRN3 where kangaroos are going under and water drains down to creek 
causing loss of artefacts. Leave area for kangaroos to go through that is on higher ground and will not 
result in artefacts washing away. 

7. Remove litter, roll of wire from MRN15 site area. 

8. At site MRN16 extend the fencing approximately 10 metres to the east to incorporate all artefacts. 

9. Move the fence at MRN30 and erect new fence, new signage and name plate. 

10.  As part of the conservation works the tree trunk at MRN74 still needs to be banded and stacked wood 
removed. MRN74 name plate is to be renewed and the site included in a roofed enclosure, along with 
information signage and an even path for visitors to be installed as part of the proposed landscaping 
works.   

11. At MRN76 dead tree fall and deep leaf litter should be kept away from around the tree to protect it 
from bushfire. 

12.  In an appropriate manner consist with the AHMP rabbits should be managed at Marulan T1 S2. 

13. Erect signage and consider fencing at MRN PAD2, MRN PAD3 and MRN PAD4 along the limit of works 
indicating Protected Area, No Unauthorised Access.  

14. Provide a name plate and required signage (Protected Area, No Unauthorised Access) at sites LA33, 
LKIF1, LKAS5, LKAS6, LKST1, LKST2, PAD6. 

15. Remove fallen timber from around tree to reduce bushfire hazard at LKST1 

16. Fence site LKST2, band the tree trunk, remove the cement that has been dumped next to the tree and 
construct roofed enclosure over tree. 
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8.0 Rehabilitation 
As with all quarry operations, the progression of the quarry pit will be based on market demand and will 
therefore be subject to change. The progression of the rehabilitation of the site is therefore also subject to 
market demand. Whilst every opportunity will be taken to rehabilitate areas not required for future 
operational use, rehabilitation opportunities were limited during the report period as the works 
undertaken during the report period focussed on continued Quarrying activities. 

Rehabilitation of the Granite Pit benches will commence once the resource is exhausted and sufficient 
areas are available for rehabilitation. Due to the extent of the resource within the Granite Pit, rehabilitation 
of final benches will commence in approximately 30 years. Backfilling is proposed for the Lynwood Pit 
resulting in no final void located in this area. Once rehabilitated, these areas will be monitored and 
managed until self-sustaining. Final rehabilitation areas will achieve the rehabilitation completion criteria 
specified in the RLMP (Umwelt, 2018). 

Ongoing opportunities for rehabilitation will be limited to rehabilitation following haul road construction, 
the western amenity bund and the southern edge of the overburden emplacement area. Where 
appropriate, temporary land shaping, seeding and other revegetation works may be undertaken in 
disturbed areas to minimise the potential for offsite impacts associated with the migration of windblown 
dust, particularly in regard to stockpiles and stripped soil surfaces not required for operational use. Topsoil 
stockpiles are temporarily stabilised via seeding to minimise the potential for loss of soil through wind or 
rainfall erosion. 

8.1 Status of Quarrying and rehabilitation 

There were limited opportunities for rehabilitation at Lynwood Quarry during 2019. Construction of the 
visual amenity bund to the west of the Granit Pit also commenced in late 2018 and continued throughout 
2019. Sections of the amenity bund are expected to become open for temporary stabilisation during the 
2020 reporting period. Temporary seeding of topsoil stockpile areas may be undertaken opportunistically 
during 2020 to establish or enhance ground cover and reduce the potential for loss of soil substrate. This 
material is planned for use in the rehabilitation of the site following the completion of quarrying 
operations. 

The total active disturbance increased during the report period as operations progressed within the Granite 
Pit and associated emplacement area. Construction of the visual amenity bund to the west of the Granit Pit 
was continued during the report period.  The rehabilitation status for Lynwood Quarry is presented in 
Table 8.1. 

Table 8.1 Rehabilitation status 

Quarry Area Type 

Previous 
Report period 

(actual) 
2018 (ha) 

This Report 
period (actual) 

2019 (ha) 

Next Report 
period 

(forecast) 
2020 (ha) 

A. Total quarry footprint  
(all areas including active disturbance 
areas and rehabilitation areas) 

36 42 40 

B. Total active disturbance  
(areas within the footprint still requiring 
rehabilitation) 

208 216 256 
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Quarry Area Type 

Previous 
Report period 

(actual) 
2018 (ha) 

This Report 
period (actual) 

2019 (ha) 

Next Report 
period 

(forecast) 
2020 (ha) 

C. Land being prepared for rehabilitation 0 0 0 

D. Land under active rehabilitation* 0 0 11 

E. Completed rehabilitation  
(areas that have achieved completion 
criteria and been signed-off by DRG) 

0 0 0 

*Conservation area currently undergoing active rehabilitation included in this area type 

8.2 Post rehabilitation land uses 

The proposed final land use aims to emulate the pre-mining environment and will enhance local and 
regional ecological linkages throughout the pit and surface infrastructure areas and with the adjacent 
surrounding landscape. The primary objective of site revegetation and regeneration is to create a stable 
final landform with acceptable post-quarrying land use. 

8.3 Rehabilitation activities 

Rehabilitation of 11ha within the Conservation Area was undertaken in 2019 and is expected to continue in 
2020. Tree planting over several hectares is proposed in 2020 to construct windbreaks for the stockpile 
area.   







https://www.holcim.com.au/lynwood
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10.0 Independent Audit 
An Independent Environmental Audit (IEA) was conducted on 9 January 2018. This was the third 
Independent  environmental audit for the quarry.  
 
This IEA needed to be commissioned by 30 September 2017 as per Schedule 5, Condition 11 of the DA 128-
5-2005. An IEA  is now required every 3 years, unless the Secretary directs otherwise.  
 
This IEA was commissioned prior to 30 September 2017, as required by Schedule 5, Condition 11 of DA 128 
- 5- 2005. The IEA inspection could not be scheduled until 9 January 2018. This was three years and three 
months after the last IEA site inspection (22 October 2014). A range of documents were collected during 
the IEA but Holcim (Australia) needed to supply a range of further documents to allow the IEA to be 
completed. These were provided in April 2018, October and November 2018. The delays were due to the 
personal circumstances of members of the auditing team that meant that they were unable to assist with 
the audit for long periods. This was exacerbated by the departure of the key personnel from Holcim which 
delayed the Holcim review of the draft audit report and the provision of the final audit evidence. The IEA 
was finalised within one week of receiving this information.  
 
This resulted in the IEA report being completed well after the 12 - week requirement specialised in 
Schedule 5, Condition 12 of DA 128-5-2005. Holcim (Australia) liaised with DPE regarding some of these 
delays. 
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11.0 Incidents and non-compliances during the 
report period 

No penalties were received during the report period however Holcim received some letters from DPIE 
regarding non-compliances. Non-compliances at Lynwood Quarry during the 2019 report period are 
detailed in Section 1.0.  The Lynwood Quarry Pollution Incident Management Plan was tested during the 
report period and is now available on the Holcim website.  
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2 Noise Criteria

The Lynwood Quarry Noise Management Plan (NMP), outlines the applicable noise criteria for residential
receivers L1 – L16 surrounding the quarry, and are presented in Table 1.

Table 1 Noise Criteria1

Location
Day (7am to 6pm) Evening (6pm to 10pm) Night (10pm to 7am)

dB, LAeq(15min) dB, LAeq(15min) dB, LAeq(15min) dB, LA1(1min)

L1 35 35 35 45
L2 35 35 35 45
L3 35 35 35 45
L4 35 37 35 46
L5 35 35 35 46
L6 35 37 36 46
L7 38 38 35 55
L8 39 38 36 55
L9 39 39 37 56
L10 42 42 40 53
L11 35 35 351 47
L12 37 37 36 47
L13 40 38 37 47
L14 35 35 35 47
L15 35 35 35 47
L16 35 35 35 45

Note 1: Noise criteria adopted from the EPL.
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3 Methodology

3.1 Locality

The quarry is located near Marulan, NSW approximately 4km west of the town centre. Receivers in the
locality surrounding the quarry are primarily rural and residential. The quarry is surrounded by rural
properties to the west, with the Hume Highway situated to the east and south of the site. Highway traffic
is a dominant noise source in the area along with rural noise. The monitoring locations with respect to
the quarry and assessed receivers are presented in the locality plan in Figure 1 and presented in Table 2.

Table 2 Monitoring Location Addresses

Location NMP ID Address
Criteria

Day Evening Night
N1 L1 South Eastern Boundary of 1114 Carrick Road, Marulan1 35 35 35
N2 L6 End of Maclura Drive, Marulan 35 37 36
N3 L11 Northern Boundary, 16038 Hume Highway, Marulan1 35 35 352

N4 L12 Corner of Dorsett and Suffolk Road, Marulan 37 37 36
Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.
Note 1: Intermediate noise monitoring point.
Note 2: Noise criteria adopted from the EPL.

3.2 Assessment Methodology

The attended noise measurements were conducted in general accordance with the procedures
described in Australian Standard AS 1055:2018, “Acoustics - Description and Measurement of
Environmental Noise” and the Lynwood Quarry EPL. The measurements were carried out using a Svantek
Type 1, 971 noise analyser on Wednesday 30 January 2019. The acoustic instrumentation used carries
current NATA calibration and complies with AS IEC 61672.1-2004-Electroacoustics - Sound level meters
- Specifications. Calibration of all instrumentation was checked prior to and following measurements.
Drift in calibration did not exceed ±0.5dBA.

Noise measurements were of 15 minutes in duration and where possible, throughout each survey the
operator quantified the contribution of each significant noise source. Measurements were conducted at
four locations (N1-N4) on Wednesday 30 January 2019 to satisfy the requirements of the NMP.
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Extraneous noise sources were excluded from the analysis to determine the LAeq(15min) quarry noise
contribution for comparison against the relevant criteria. In the event of quarry attributed noise being
above criteria, prevailing meteorological conditions for the monitoring period are sourced from the onsite
meteorological station and analysed in accordance with Fact Sheet A4 of the NPI to determine the
stability category present at the time of each attended measurement.

Where the quarry is inaudible, the contribution is estimated to be at least 10dBA below the ambient noise
level.



FIGURE 1 
LOCALITY PLAN
REF: MAC180611-02

KEY

NOISE MONITORING LOCATIONS

SITE LOCATION
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4 Results

4.1 Assessment Results - Location N1

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N1 for the NMA are presented in Table 3.

Table 3 Operator-Attended Noise Survey Results – Location N1

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

30/01/19
21:34

(Evening)
59 36 33

WD: WNW
WS: 2m/s
Rain: Nil

Insects <30
Wind in trees 30-35

Train 38-59
Lynwood Quarry LAeq(15min) Contribution <23

30/01/19
22:01
(Night)

52 36 31
WD: WNW
WS: 2m/s
Rain: Nil

Insects <30
Aircraft 31-49

Wind in trees 30-34
Lynwood Quarry LAeq(15min) Contribution <21

Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.

4.2 Assessment Results - Location N2

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N2 for the NMA are presented in Table 4.

Table 4 Operator-Attended Noise Survey Results – Location N2

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

30/01/19
19:24

(Evening)
53 39 36

WD: WNW
WS: Calm
Rain: Nil

Insects <38
Birds 38-40

Distant traffic 38-53
Dog bark <38

Lynwood Quarry LAeq(15min) Contribution <26

30/01/19
23:00
(Night)

60 42 35
WD: WNW
WS: Calm
Rain: Nil

Insects <32
Highway traffic 32-40

Holcim haul trucks and
reverse alarms 32-34

Train 36-60
Lynwood Quarry LAeq(15min) Contribution 34

Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.
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4.3 Assessment Results - Location N3

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N3 for the NMA are presented in Table 5.

Table 5 Operator-Attended Noise Survey Results – Location N3

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

30/01/19
19:49

(Evening)
54 40 36

WD: NNW
WS: 2.5m/s

Rain: Nil

Insects 37-42
Wind 38-52
Birds 36-41

Holcim haul trucks and reverse
alarms 33-37
Train 38-45

Lynwood Quarry LAeq(15min) Contribution 35

30/01/19
23:34
(Night)

49 39 37
WD: WNW
WS: Calm
Rain: Nil

Insects <36
Distant highway traffic 36-40

Holcim haul trucks and reverse
alarms 33-38

Lynwood Quarry LAeq(15min) Contribution 35
Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.
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4.4 Assessment Results - Location N4

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N4 for the NMA are presented in Table 6.

Table 6 Operator-Attended Noise Survey Results – Location N4

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

30/01/19
20:49

(Evening)
60 41 39

WD: NNW
WS: Calm
Rain: Nil

Highway traffic 36-42
Insects 36-39

Local residential noise <36
Train 37-40

Local traffic 37-59
Lynwood Quarry LAeq(15min) Contribution <29

30/01/19
22:36
(Night)

53 32 30
WD: WNW
WS: Calm
Rain: Nil

Insects <30
Distant traffic 30-36

Holcim haul trucks and reverse
alarms 29-32

Lynwood Quarry LAeq(15min) Contribution 31
Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.
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6 Discussion

6.1 Discussion of Results - Location N1

Monitoring on Wednesday 30 January 2019 identified that the quarry noise contribution remained
inaudible, although contributions were calculated at between <21dBA and <23dBA respectively which
satisfies the relevant noise criteria. Extraneous sources audible during the survey included insects, wind
in trees, train pass by and aircraft noise.

6.2 Discussion of Results - Location N2

Quarry noise emissions were audible during the night measurement on Wednesday 30 January 2019.
Quarry noise emissions were estimated to be 34dBA, satisfying the relevant noise criteria for both
measurements. Audible onsite operations included haul truck movements and reverse alarms.
Extraneous sources measured include insects, birds, highway traffic, dog bark and train pass by.

6.3 Discussion of Results - Location N3

Quarry noise was audible during both evening and night measurements conducted on
Wednesday 30 January 2019. Quarry noise emissions were estimated to be 35dBA for each
measurement respectively, therefore satisfying relevant noise limits. Audible onsite operations included
haul truck movements and reverse alarms. Non-quarrying noise sources included insects, wind, birds,
train pass by, and distant highway traffic.

6.4 Discussion of Results - Location N4

Quarry noise was audible during the night measurement conducted on Wednesday 30 January 2019.
Quarry noise emissions were estimated to be 31dBA, therefore satisfying relevant noise limits. Audible
onsite operations included haul truck movements and reverse alarms. Non-quarrying sources included
highway traffic, insects, local residential noise, train pass by and local traffic.



MAC180611-02RP3 Page | 20

This page has been intentionally left blank



MAC180611-02RP3 Page | 21

7 Conclusion

Muller Acoustic Consulting Pty Ltd (MAC) has completed a Noise Monitoring Assessment (NMA) for
Holcim (Australia) Pty Ltd at the Lynwood Quarry, Marulan, NSW. The assessment was completed to
assess the quarry’s compliance with the relevant noise criteria during Quarter 1 March 2019.

Attended noise monitoring was undertaken on Wednesday 30 January 2019 at four representative
monitoring locations. The assessment has identified that noise emissions generated by Lynwood Quarry
were audible during measurements at location N2, N3 and N4, however quarry noise emissions were
below the relevant noise criteria. Operational noise was inaudible during all other attended noise
measurements thus satisfying the applicable noise criteria.
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Table A1 provides a number of technical terms have been used in this report.

Table A1 Glossary of Terms
Term Description
1/3 Octave Single octave bands divided into three parts
Octave A division of the frequency range into bands, the upper frequency limit of each band being twice

the lower frequency limit.
ABL Assessment Background Level (ABL) is defined in the NPI as a single figure background level for

each assessment period (day, evening and night). It is the tenth percentile of the measured LA90
statistical noise levels.

Adverse Weather Weather effects that enhance noise (that is, wind and temperature inversions) that occur at a site
for a significant period of time (that is, wind occurring more than 30% of the time in any
assessment period in any season and/or temperature inversions occurring more than 30% of the
nights in winter).

Ambient Noise The noise associated with a given environment. Typically a composite of sounds from many
sources located both near and far where no particular sound is dominant.

A Weighting A standard weighting of the audible frequencies designed to reflect the response of the human
ear to noise.

dBA Noise is measured in units called decibels (dB). There are several scales for describing noise, the
most common being the ‘A-weighted’ scale. This attempts to closely approximate the frequency
response of the human ear.

dB(Z), dB(L) Decibels Linear or decibels Z-weighted.
Hertz (Hz) The measure of frequency of sound wave oscillations per second - 1 oscillation per second

equals 1 hertz.
LA10 A noise level which is exceeded 10 % of the time. It is approximately equivalent to the average of

maximum noise levels.
LA90 Commonly referred to as the background noise, this is the level exceeded 90 % of the time.
LAeq The summation of noise over a selected period of time. It is the energy average noise from a

source, and is the equivalent continuous sound pressure level over a given period.
LAmax The maximum root mean squared (rms) sound pressure level received at the microphone during a

measuring interval.
RBL The Rating Background Level (RBL) is an overall single figure background level representing

each assessment period over the whole monitoring period. The RBL is used to determine the
intrusiveness criteria for noise assessment purposes and is the median of the ABL’s.

Sound power level (LW) This is a measure of the total power radiated by a source. The sound power of a source is a
fundamental location of the source and is independent of the surrounding environment. Or a
measure of the energy emitted from a source as sound and is given by :
= 10.log10 (W/Wo)
Where : W is the sound power in watts and Wo is the sound reference power at 10-12 watts.
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Table A2 provides a list of common noise sources and their typical sound level.

Table A2 Common Noise Sources and Their Typical Sound Pressure Levels (SPL), dBA
Source Typical Sound Level

Threshold of pain 140
Jet engine 130

Hydraulic hammer 120
Chainsaw 110

Industrial workshop 100
Lawn-mower (operator position) 90

Heavy traffic (footpath) 80
Elevated speech 70

Typical conversation 60
Ambient suburban environment 40

Ambient rural environment 30
Bedroom (night with windows closed) 20

Threshold of hearing 0

Figure A1 – Human Perception of Sound
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2 Noise Criteria

The Lynwood Quarry Noise Management Plan (NMP), outlines the applicable noise criteria for residential
receivers L1 – L16 surrounding the quarry, and are presented in Table 1.

Table 1 Noise Criteria1

Location
Day (7am to 6pm) Evening (6pm to 10pm) Night (10pm to 7am)

dB, LAeq(15min) dB, LAeq(15min) dB, LAeq(15min) dB, LA1(1min)

L1 35 35 35 45
L2 35 35 35 45
L3 35 35 35 45
L4 35 37 35 46
L5 35 35 35 46
L6 35 37 36 46
L7 38 38 35 55
L8 39 38 36 55
L9 39 39 37 56
L10 42 42 40 53
L11 35 35 351 47
L12 37 37 36 47
L13 40 38 37 47
L14 35 35 35 47
L15 35 35 35 47
L16 35 35 35 45

Note 1: Noise criteria adopted from the EPL.
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3 Methodology

3.1 Locality

The quarry is located near Marulan, NSW approximately 4km west of the town centre. Receivers in the
locality surrounding the quarry are primarily rural and residential. The quarry is surrounded by rural
properties to the west, with the Hume Highway situated to the east and south of the site. Highway traffic
is a dominant noise source in the area along with rural noise. The monitoring locations with respect to
the quarry and assessed receivers are presented in the locality plan in Figure 1 and presented in Table 2.

Table 2 Monitoring Location Addresses

Location NMP ID Address
Criteria

Day Evening Night
N1 L1 South Eastern Boundary of 1114 Carrick Road, Marulan1 35 35 35
N2 L6 End of Maclura Drive, Marulan 35 37 36
N3 L11 Northern Boundary, 16038 Hume Highway, Marulan1 35 35 352

N4 L12 Corner of Dorsett and Suffolk Road, Marulan 37 37 36
Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.
Note 1: Intermediate noise monitoring point.
Note 2: Noise criteria adopted from the EPL.

3.2 Assessment Methodology

The attended noise measurements were conducted in general accordance with the procedures
described in Australian Standard AS 1055:2018, “Acoustics - Description and Measurement of
Environmental Noise” and the Lynwood Quarry EPL. The measurements were carried out using a Svantek
Type 1, 971 noise analyser on Wednesday 22 May 2019 and Thursday 23 May 2019. The acoustic
instrumentation used carries current NATA calibration and complies with AS IEC 61672.1-2019-
Electroacoustics - Sound level meters - Specifications. Calibration of all instrumentation was checked
prior to and following measurements. Drift in calibration did not exceed ±0.5dBA.

Noise measurements were of 15 minutes in duration and where possible, throughout each survey the
operator quantified the contribution of each significant noise source. Measurements were conducted at
four locations (N1-N4) on Wednesday 22 May 2019 and Thursday 23 May 2019 to satisfy the
requirements of the NMP.
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Extraneous noise sources were excluded from the analysis to determine the LAeq(15min) quarry noise
contribution for comparison against the relevant criteria. In the event of quarry attributed noise being
above criteria, prevailing meteorological conditions for the monitoring period are sourced from the onsite
meteorological station and analysed in accordance with Fact Sheet A4 of the NPI to determine the
stability category present at the time of each attended measurement.

Where the quarry is inaudible, the contribution is estimated to be at least 10dBA below the ambient noise
level.



FIGURE 1 
LOCALITY PLAN
REF: MAC180611-02

KEY

NOISE MONITORING LOCATIONS

SITE LOCATION
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4 Results

4.1 Assessment Results - Location N1

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N1 for the NMA are presented in Table 3.

Table 3 Operator-Attended Noise Survey Results – Location N1

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

22/05/19
19:07

(Evening)
47 41 39

WD: NE
WS: 1m/s
Rain: Nil

Highway traffic 30-40
Holcim site <35

Lynwood Quarry LAeq(15min) Contribution <35

23/05/19
08:18
(Day)

63 37 33
WD: NNW
WS: <1m/s

Rain: Nil

Birds 32-34
Holcim site 30-36

Lynwood Quarry LAeq(15min) Contribution <35
Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.

4.2 Assessment Results - Location N2

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N2 for the NMA are presented in Table 4.

Table 4 Operator-Attended Noise Survey Results – Location N2

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

22/05/19
20:58

(Evening)
61 38 39

WD: NE
WS: 1m/s
Rain: Nil

Highway traffic 32-38
Train 30-67

Site inaudible
Lynwood Quarry LAeq(15min) Contribution <30

23/05/19
10:10
(Day)

69 40 31
WD: NW
WS: 1m/s
Rain: Nil

Birds 33-36
Highway traffic 28-30

Site inaudible
Lynwood Quarry LAeq(15min) Contribution <30

Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.
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4.3 Assessment Results - Location N3

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N3 for the NMA are presented in Table 5.

Table 5 Operator-Attended Noise Survey Results – Location N3

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

22/05/19
21:55

(Evening)
67 40 25

WD: NE
WS: 1m/s
Rain: Nil

Train 40-58
Holcim haul truck 33

Holcim site noise 26-33
Lynwood Quarry LAeq(15min) Contribution 29

23/05/19
09:15
(Day)

49 39 37
WD: NW

WS: <1m/s
Rain: Nil

Livestock 36-45
Train 40-63

Site inaudible
Lynwood Quarry LAeq(15min) Contribution <30

Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.

4.4 Assessment Results - Location N4

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N4 for the NMA are presented in Table 6.

Table 6 Operator-Attended Noise Survey Results – Location N4

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

22/05/19
20:36

(Evening)
77 52 38

WD: NE
WS: 1m/s
Rain: Nil

Highway traffic 32-38
Local car 80

Dogs 42
Site inaudible

Lynwood Quarry LAeq(15min) Contribution <30

23/05/19
09:48
(Day)

53 32 30
WD: NNW
WS: 1m/s
Rain: Nil

Birds 30-34
Distant traffic <30

Site inaudible
Lynwood Quarry LAeq(15min) Contribution <20

Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.
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6 Discussion

6.1 Discussion of Results - Location N1

Monitoring on Wednesday 22 May 2019 and Thursday 23 May 2019 identified that the quarry noise
contribution was audible throughout the survey, although contributions were calculated below 35dBA
which satisfies the relevant noise criteria. Extraneous sources audible during the survey included traffic
and birds.

6.2 Discussion of Results - Location N2

Quarry noise emissions were inaudible during the measurements on Wednesday 22 May 2019 and
Thursday 23 May 2019. Quarry noise emissions were estimated to be <30dBA for the evening period
and <30dBA for the day period, satisfying the relevant noise criteria for both measurements. Extraneous
sources measured include highway traffic, train pass by and birds.

6.3 Discussion of Results - Location N3

Quarry noise was audible during the evening measurement conducted on Wednesday 22 May 2019 and
however remained inaudible during the daytime measurement on Thursday 23 May 2019. Quarry noise
emissions were estimated to be <30dBA for each measurement respectively, therefore satisfying
relevant noise limits. Audible onsite operations included haul truck movements and reverse alarms. Non-
quarrying noise sources included train pass by and livestock.

6.4 Discussion of Results - Location N4

Quarry noise was inaudible during the measurements conducted on Wednesday 22 May 2019 and
Thursday 23 May 2019. Quarry noise emissions were estimated to be <30dBA, therefore satisfying
relevant noise limits. Non-quarrying sources included birds, highway traffic, local residential noise, and
local traffic.
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7 Conclusion

Muller Acoustic Consulting Pty Ltd (MAC) has completed a Noise Monitoring Assessment (NMA) for
Holcim (Australia) Pty Ltd at the Lynwood Quarry, Marulan, NSW. The assessment was completed to
assess the quarry’s compliance with the relevant noise criteria during Quarter 2 June 2019.

Attended noise monitoring was undertaken on Wednesday 22 May 2019 and Thursday 23 May 2019 at
four representative monitoring locations. The assessment has identified that noise emissions generated
by Lynwood Quarry were audible during both evening and daytime measurements at location N1 and
during the evening measurement at N3, however quarry noise emissions were below the relevant noise
criteria. Operational noise was inaudible during all other attended noise measurements thus satisfying
the applicable noise criteria.
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Table A1 provides a number of technical terms have been used in this report.

Table A1 Glossary of Terms
Term Description
1/3 Octave Single octave bands divided into three parts
Octave A division of the frequency range into bands, the upper frequency limit of each band being twice

the lower frequency limit.
ABL Assessment Background Level (ABL) is defined in the NPI as a single figure background level for

each assessment period (day, evening and night). It is the tenth percentile of the measured LA90
statistical noise levels.

Adverse Weather Weather effects that enhance noise (that is, wind and temperature inversions) that occur at a site
for a significant period of time (that is, wind occurring more than 30% of the time in any
assessment period in any season and/or temperature inversions occurring more than 30% of the
nights in winter).

Ambient Noise The noise associated with a given environment. Typically a composite of sounds from many
sources located both near and far where no particular sound is dominant.

A Weighting A standard weighting of the audible frequencies designed to reflect the response of the human
ear to noise.

dBA Noise is measured in units called decibels (dB). There are several scales for describing noise, the
most common being the ‘A-weighted’ scale. This attempts to closely approximate the frequency
response of the human ear.

dB(Z), dB(L) Decibels Linear or decibels Z-weighted.
Hertz (Hz) The measure of frequency of sound wave oscillations per second - 1 oscillation per second

equals 1 hertz.
LA10 A noise level which is exceeded 10 % of the time. It is approximately equivalent to the average of

maximum noise levels.
LA90 Commonly referred to as the background noise, this is the level exceeded 90 % of the time.
LAeq The summation of noise over a selected period of time. It is the energy average noise from a

source, and is the equivalent continuous sound pressure level over a given period.
LAmax The maximum root mean squared (rms) sound pressure level received at the microphone during a

measuring interval.
RBL The Rating Background Level (RBL) is an overall single figure background level representing

each assessment period over the whole monitoring period. The RBL is used to determine the
intrusiveness criteria for noise assessment purposes and is the median of the ABL’s.

Sound power level (LW) This is a measure of the total power radiated by a source. The sound power of a source is a
fundamental location of the source and is independent of the surrounding environment. Or a
measure of the energy emitted from a source as sound and is given by :
= 10.log10 (W/Wo)
Where : W is the sound power in watts and Wo is the sound reference power at 10-12 watts.
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Table A2 provides a list of common noise sources and their typical sound level.

Table A2 Common Noise Sources and Their Typical Sound Pressure Levels (SPL), dBA
Source Typical Sound Level

Threshold of pain 140
Jet engine 130

Hydraulic hammer 120
Chainsaw 110

Industrial workshop 100
Lawn-mower (operator position) 90

Heavy traffic (footpath) 80
Elevated speech 70

Typical conversation 60
Ambient suburban environment 40

Ambient rural environment 30
Bedroom (night with windows closed) 20

Threshold of hearing 0

Figure A1 – Human Perception of Sound







MAC180611-02RP5 Page | 2

Document Information

Noise Monitoring Assessment

Lynwood Quarry, Marulan, NSW

Quarter 3 Ending September 2019

Document IDStatus Date Prepared By Signed Reviewed BySigned

MAC180611-02RP5Final 16 September 2019Kristian Allen Rod Linnett

DISCLAIMER
All documents produced by Muller Acoustic Consulting Pty Ltd (MAC) are prepared for a particular client’s requirements and are based on a specific scope,
circumstances and limitations derived between MAC and the client. Information and/or report(s) prepared by MAC may not be suitable for uses other than the
original intended objective. No parties other than the client should use or reproduce any information and/or report(s) without obtaining permission from MAC.
Any information and/or documents prepared by MAC is not to be reproduced, presented or reviewed except in full.

Prepared for:Holcim (Australia) Pty Ltd

Prepared by:Muller Acoustic Consulting Pty Ltd
PO Box 262, Newcastle NSW 2300
ABN: 36 602 225 132
P: +61 2 4920 1833
www.mulleracoustic.com



MAC180611-02RP5 Page | 3

CONTENTS

1 INTRODUCTION................................................................................................................................................................................5

2 NOISE CRITERIA...............................................................................................................................................................................7

3 METHODOLOGY...............................................................................................................................................................................9

3.1 LOCALITY.....................................................................................................................................................................................9

3.2 ASSESSMENT METHODOLOGY .................................................................................................................................................9

4 RESULTS ........................................................................................................................................................................................ 13

4.1 ASSESSMENT RESULTS - LOCATION N1 ............................................................................................................................... 13

4.2 ASSESSMENT RESULTS - LOCATION N2 ............................................................................................................................... 13

4.3 ASSESSMENT RESULTS - LOCATION N3 ............................................................................................................................... 14

4.4 ASSESSMENT RESULTS - LOCATION N4 ............................................................................................................................... 14

5 NOISE COMPLIANCE ASSESSMENT............................................................................................................................................ 15

6 DISCUSSION.................................................................................................................................................................................. 17

6.1 DISCUSSION OF RESULTS - LOCATION N1........................................................................................................................... 17

6.2 DISCUSSION OF RESULTS - LOCATION N2........................................................................................................................... 17

6.3 DISCUSSION OF RESULTS - LOCATION N3........................................................................................................................... 17

6.4 DISCUSSION OF RESULTS - LOCATION N4........................................................................................................................... 17

7 CONCLUSION................................................................................................................................................................................ 19

APPENDIX A - GLOSSARY OF TERMS



MAC180611-02RP5 Page | 4

This page has been intentionally left blank



MAC180611-02RP5 Page | 5

1 Introduction

Muller Acoustic Consulting Pty Ltd (MAC) has been commissioned by Holcim (Australia) Pty Ltd (Holcim)
to complete a Noise Monitoring Assessment (NMA) for Lynwood Quarry (the ‘quarry’), Marulan, NSW.

The monitoring has been conducted in accordance with the Lynwood Noise Management Plan (NMP)
and in general accordance with the Noise Policy for Industry (NPI), at four representative monitoring
locations. This assessment has been undertaken for the Quarterly period ending September 2019, and
forms part of the annual noise monitoring program to address conditions outlined in the Development
Consent.

The assessment has been conducted in accordance with the following documents:

�ƒ NSW Environment Protection Authority (EPA), Noise Policy for Industry (NPI), 2017;

�ƒ Lynwood Quarry Noise Management Plan (NMP), 2016;

�ƒ Lynwood Quarry Environmental Protection Licence (EPL), 2013 (12939);

�ƒ Lynwood Quarry, Development Consent, 2005 (DA128-5-2005); and

�ƒ Australian Standard AS 1055:2018 - Acoustics - Description and measurement of environmental
noise.

A glossary of terms, definitions and abbreviations used in this report is provided inAppendix A.
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2 Noise Criteria

The Lynwood Quarry Noise Management Plan (NMP), outlines the applicable noise criteria for residential
receivers L1 – L16 surrounding the quarry, and are presented inTable 1.

Table1Noise Criteria1

Location
Day (7am to 6pm)Evening (6pm to 10pm) Night (10pm to 7am)

dB, LAeq(15min) dB, LAeq(15min) dB, LAeq(15min) dB, LA1(1min)

L1 35 35 35 45
L2 35 35 35 45
L3 35 35 35 45
L4 35 37 35 46
L5 35 35 35 46
L6 35 37 36 46
L7 38 38 35 55
L8 39 38 36 55
L9 39 39 37 56
L10 42 42 40 53
L11 35 35 351 47
L12 37 37 36 47
L13 40 38 37 47
L14 35 35 35 47
L15 35 35 35 47
L16 35 35 35 45

Note 1: Noise criteria adopted from the EPL.
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3 Methodology

3.1 Locality

The quarry is located near Marulan, NSW approximately 4km west of the town centre. Receivers in the
locality surrounding the quarry are primarily rural and residential. The quarry is surrounded by rural
properties to the west, with the Hume Highway situated to the east and south of the site. Highway traffic
is a dominant noise source in the area along with rural noise. The monitoring locations with respect to
the quarryandassessed receiversare presented in the localityplan inFigure1andpresented inTable 2.

Table 2Monitoring Location Addresses

Location NMP ID Address
Criteria

Day Evening Night

N1 L1 South Eastern Boundary of 1114 Carrick Road, Marulan1 35 35 35
N2 L6 End of Maclura Drive, Marulan 35 37 36
N3 L11 Northern Boundary, 16038 Hume Highway, Marulan1 35 35 352

N4 L12 Corner of Dorsettand Suffolk Road, Marulan 37 37 36
Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.

Note 1: Intermediate noise monitoring point.

Note 2: Noise criteria adopted from the EPL.

3.2 Assessment Methodology

The attended noise measurements were conducted in general accordance with the procedures
described in Australian Standard AS 1055:2018, “Acoustics - Description and Measurement of
EnvironmentalNoise”and the LynwoodQuarryEPL.The measurementswere carriedoutusinga Svantek
Type 1, 971 noise analyser on Tuesday 10 September 2019 and Wednesday 11 September 2019. The
acoustic instrumentation used carries current NATA calibration and complies with AS IEC 61672.1-2019-
Electroacoustics - Sound level meters - Specifications. Calibration of all instrumentation was checked
prior to and following measurements. Drift in calibration did not exceed ±0.5dBA.

Noise measurements were of 15 minutes in duration and where possible, throughout each survey the
operator quantified the contribution of each significant noise source. Measurements were conducted at
four locations (N1-N4) on Tuesday 10 September 2019 and Wednesday 11 September 2019 to satisfy
the requirements of the NMP.
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Extraneous noise sources were excluded from the analysis to determine the LAeq(15min)quarry noise
contribution for comparison against the relevant criteria. In the event of quarry attributed noise being
above criteria, prevailing meteorological conditions for the monitoring period are sourced from the onsite
meteorological station and analysed in accordance with Fact Sheet A4 of the NPI to determine the
stability category present at the time of each attended measurement.

Where the quarry is inaudible, the contribution is estimated to be at least 10dBA below the ambient noise
level.



FIGURE 1 
LOCALITY PLAN
REF: MAC180611-02

KEY

NOISE MONITORING LOCATIONS

SITE LOCATION
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4 Results

4.1 Assessment Results - Location N1

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N1 for the NMA are presented inTable 3.

Table 3Operator-Attended Noise Survey Results – Location N1

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

10/09/2019
17:48
(Day)

60 40 34
WD: SE

WS: 2-3m/s
Rain: Nil

Highway Traffic 33-38
Wind 36-44

Livestock 33-44
Birds 33-60

Holcim Site 36-44
Lynwood Quarry LAeq(15min)Contribution <30

11/09/2019
05:52
(Night)

57 41 35
WD: W

WS: <0.1m/s
Rain: Nil

Livestock 30-36
Birds 34-56

Quarry (not site) 37-45
Holcim Not Audible

Lynwood Quarry LAeq(15min)Contribution <30
Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.

4.2 Assessment Results - Location N2

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N2 for the NMA are presented inTable 4.

Table 4Operator-Attended Noise Survey Results – Location N2

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

10/09/2019
16:49
(Day)

57 44 41
WD: SE

WS: 1-2m/s
Rain: Nil

Highway traffic 38-45
Birds 38-45
Wind 38-45

Aircraft 42-57
Holcim Not Audible

Lynwood Quarry LAeq(15min)Contribution <30

11/09/2019
06:48
(Night)

75 56 42
WD: N

WS: <0.2m/s
Rain: Nil

Birdsto 48
Highway Traffic 42-46

Train 42-76
Holcim Not Audible

Lynwood Quarry LAeq(15min)Contribution <35
Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.
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4.3 Assessment Results - Location N3

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N3 for the NMA are presented inTable 5.

Table 5Operator-Attended Noise Survey Results – Location N3

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

10/09/2019
16:12
(Day)

61 41 31
WD: SE

WS: 1-2m/s
Rain: Nil

Highway Traffic 30-39
Birds 30-39

Aircraft 30-62
Local Traffic 32-38
Holcim Not Audible

Lynwood Quarry LAeq(15min)Contribution <25

11/09/2019
05:00
(Night)

65 47 42
WD: W

WS: <0.1m/s
Rain: Nil

Highway Traffic 40-46
Train 38-44
Birds 43-48

Local Traffic 44-56
Holcim Reverse Alarms 44-46
Holcim Loading/Alarms 42-46

Lynwood Quarry LAeq(15min)Contribution <35
Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.

4.4 Assessment Results - Location N4

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N4 for the NMA are presented inTable 6.

Table 6Operator-Attended Noise Survey Results – Location N4

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

10/09/2019
17:12
(Day)

58 42 37
WD: SE

WS: 2-3m/s
Rain: Nil

Highway Traffic 37-40
Wind 37-43

Aircraft 40-58
Birds 37-52

Holcim Not Audible
Lynwood Quarry LAeq(15min)Contribution <30

11/09/2019
06:27
(Night)

64 45 37
WD: SW

WS: <0.1m/s
Rain: Nil

Birds 36-59
Highway Traffic 36-44
Holcim Not Audible

Lynwood Quarry LAeq(15min)Contribution <30
Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.
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5 Noise Compliance Assessment

The compliance assessment summary for each monitoring location N1 to N4 are presented inTable 7
andTable 8for the two assessment periods.

Table7Round 1NoiseCompliance AssessmentSummary

Location No. Period
Quarry Contribution Criteria

Compliant
dB, LAeq(15min) dB, LAeq(15min)

N1 Day <30 35 �9
N2 Day <30 37 �9
N3 Day <25 35 �9
N4 Day <30 37 �9

Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.

Table 8 Round 2 Noise Compliance Assessment Summary

Location No. Period
QuarryContribution Criteria

Compliant
dB, LAeq(15min) dB, LAeq(15min)

N1 Night <30 35 �9
N2 Night <35 35 �9
N3 Night <35 35 �9
N4 Night <30 37 �9

Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.
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6 Discussion

6.1 Discussion of Results - Location N1

Monitoring on Tuesday 10 September 2019 identified that the quarry noise was audible during the
daytime survey with contributions below 30dBA. On Wednesday 11 September 2019 quarry noise was
inaudible during the night-time period with noise emissions estimated to be <30dBA, therefore satisfying
the relevant noise criteria for both periods. Quarry noise sources audible during the survey included
loading activities and extraneous sources included wind, highway traffic, livestock, and birds.

6.2 Discussion of Results - Location N2

Quarry noise emissions were inaudible during the measurements on Tuesday 10 September 2019 and
Wednesday 11 September 2019. Quarry noise emissions were estimated to be <30dBA for the daytime
period and <35dBA for the night-time period, therefore satisfying the relevant noise criteria for both
periods. Extraneous sources measured include train, wind, highway traffic, aircraft and birds.

6.3 Discussion of Results - Location N3

Quarry noise was inaudible during measurements on Tuesday 10 September 2019 with quarry noise
emissions estimated to be <25dBA. Quarry noise was audible on Wednesday 10 September 2019 night-
time period measurement with contributions estimated to be <35dBA, therefore satisfying relevant noise
criteria for both periods. Quarry noise sources audible during the survey included loading activities and
reverse alarms. Extraneous noise sources included train pass by, aircraft noise, birds, highway and local
traffic.

6.4 Discussion of Results - Location N4

Quarry noise was inaudible during the measurements conducted on Tuesday 10 September 2019 and
Wednesday 11 September 2019. Quarry noise emissions were estimated to be <30dBA for both daytime
and night-time periods, therefore satisfying relevant noise criteria for both measurements. Non-quarrying
sources included birds, highway traffic, wind and aircraft.
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7 Conclusion

Muller Acoustic Consulting Pty Ltd (MAC) has completed a Noise Monitoring Assessment (NMA) for
Holcim (Australia) Pty Ltd at the Lynwood Quarry, Marulan, NSW. The assessment was completed to
assess the quarry’s compliance with the relevant noise criteria during Quarter 3 September 2019.

Attended noise monitoring was undertaken on Tuesday 10 September 2019 and Wednesday
11 September 2019 at four representative monitoring locations. The assessment has identified that noise
emissions generated by LynwoodQuarry were audible during daytime measurements at location N1 and
during the night-time measurement at N3, however quarry noise emissions were below the relevant noise
criteria. Operational noise was inaudible during all other attended noise measurements, satisfying the
applicable noise criteria.
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Table A1provides a number of technical terms have been used in this report.

Table A1 Glossary of Terms
Term Description
1/3 Octave Single octave bands divided into three parts

Octave A division of the frequency range into bands, the upper frequency limit of each band beingtwice
the lower frequency limit.

ABL Assessment Background Level (ABL) is defined in the NPI as a single figure background level for
each assessment period (day, evening and night). It is the tenth percentile of the measured LA90
statistical noise levels.

Adverse Weather Weather effects that enhance noise (that is, wind and temperature inversions) that occur at a site
for a significant period of time (that is, wind occurring more than 30% of the time in any
assessment period in any season and/or temperature inversions occurring more than 30% of the
nights in winter).

Ambient Noise The noise associated with a given environment. Typically a composite of sounds from many
sources located both near and far where no particular sound is dominant.

A Weighting A standard weighting of the audible frequencies designedto reflect the response of the human
ear to noise.

dBA Noise is measured in units called decibels (dB). There are several scales for describing noise, the
most common being the ‘A-weighted’ scale. This attempts to closely approximate the frequency
response of the human ear.

dB(Z), dB(L) Decibels Linear or decibels Z-weighted.

Hertz (Hz) The measure of frequency of sound wave oscillations per second - 1 oscillation per second
equals 1 hertz.

LA10 A noise level which is exceeded 10 % of the time.It is approximately equivalent to the average of
maximum noise levels.

LA90 Commonly referred to as the background noise, this is the level exceeded 90 % of the time.

LAeq The summation of noise over a selected period of time. It is the energy average noise from a
source, and is the equivalent continuous sound pressure level over a given period.

LAmax The maximum root mean squared (rms) sound pressure level received at the microphone during a
measuring interval.

RBL The Rating Background Level (RBL) is an overall single figure background level representing
each assessment period over the whole monitoring period. The RBL is used to determine the
intrusiveness criteria for noise assessment purposes and is the median of the ABL’s.

Sound power level (LW)This is a measure of the total power radiated by a source. The sound power of a source is a
fundamental location of the source and is independent of the surrounding environment.Or a
measure of the energy emitted from a source as sound and is given by :
= 10.log10 (W/Wo)
Where : W is the sound power in watts and Wo is the sound reference power at 10-12 watts.
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Table A2provides a list of common noise sources and their typical sound level.

Table A2 Common Noise Sources and Their Typical Sound Pressure Levels (SPL), dBA
Source Typical Sound Level

Threshold of pain 140
Jet engine 130

Hydraulic hammer 120
Chainsaw 110

Industrial workshop 100
Lawn-mower (operator position) 90

Heavy traffic (footpath) 80
Elevated speech 70

Typical conversation 60
Ambient suburban environment 40

Ambient rural environment 30
Bedroom (night with windows closed) 20

Threshold of hearing 0

Figure A1– Human Perception of Sound
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1 Introduction

Muller Acoustic Consulting Pty Ltd (MAC) has been commissioned by Holcim (Australia) Pty Ltd (Holcim)
to complete a Noise Monitoring Assessment (NMA) for Lynwood Quarry (the ‘quarry’), Marulan, NSW.

The monitoring has been conducted in accordance with the Lynwood Noise Management Plan (NMP)
and in general accordance with the Noise Policy for Industry (NPI), at four representative monitoring
locations. This assessment has been undertaken for the Quarterly period ending December 2019, and
forms part of the annual noise monitoring program to address conditions outlined in the Development
Consent.

The assessment has been conducted in accordance with the following documents:

�ƒ NSW Environment Protection Authority (EPA), Noise Policy for Industry (NPI), 2017;

�ƒ Lynwood Quarry Noise Management Plan (NMP), 2016;

�ƒ Lynwood Quarry Environmental Protection Licence (EPL), 2013 (12939);

�ƒ Lynwood Quarry, Development Consent, 2005 (DA128-5-2005); and

�ƒ Australian Standard AS 1055:2018 - Acoustics - Description and measurement of environmental
noise.

A glossary of terms, definitions and abbreviations used in this report is provided inAppendix A.
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2 Noise Criteria

The Lynwood Quarry Noise Management Plan (NMP), outlines the applicable noise criteria for residential
receivers L1 – L16 surrounding the quarry, and are presented inTable 1.

Table1Noise Criteria1

Location
Day (7am to 6pm)Evening (6pm to 10pm) Night (10pm to 7am)
dBLAeq(15min) dBLAeq(15min) dBLAeq(15min) dBLA1(1min)

L1 35 35 35 45
L2 35 35 35 45
L3 35 35 35 45
L4 35 37 35 46
L5 35 35 35 46
L6 35 37 36 46
L7 38 38 35 55
L8 39 38 36 55
L9 39 39 37 56
L10 42 42 40 53
L11 35 35 351 47
L12 37 37 36 47
L13 40 38 37 47
L14 35 35 35 47
L15 35 35 35 47
L16 35 35 35 45

Note 1: Noise criteria adopted from the EPL.
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3 Methodology

3.1 Locality

The quarry is located near Marulan, NSW approximately 4km west of the town centre. Receivers in the
locality surrounding the quarry are primarily rural and residential. The quarry is surrounded by rural
properties to the west, with the Hume Highway situated to the east and south of the site. Highway traffic
is a dominant noise source in the area along with rural noise. The monitoring locations with respect to
the quarryandassessed receiversare presented in the localityplan inFigure1andpresented inTable 2.

Table 2Monitoring Location Addresses

Location NMP ID Address
Criteria

Day Evening Night

N1 L1 South Eastern Boundary of 1114 Carrick Road, Marulan1 35 35 35
N2 L6 End of Maclura Drive, Marulan 35 37 36
N3 L11 Northern Boundary, 16038 Hume Highway, Marulan1 35 35 352

N4 L12 Corner of Dorsettand Suffolk Road, Marulan 37 37 36
Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.

Note 1: Intermediate noise monitoring point.

Note 2: Noise criteria adopted from the EPL.

3.2 Assessment Methodology

The attended noise measurements were conducted in general accordance with the procedures
described in Australian Standard AS 1055:2018, “Acoustics - Description and Measurement of
EnvironmentalNoise”and the LynwoodQuarryEPL.The measurementswere carriedoutusinga Svantek
Type 1, 971 noise analyser on Tuesday 19 November 2019 and Thursday 21 November 2019. The
acoustic instrumentation used carries current NATA calibration and complies with AS IEC 61672.1-2019-
Electroacoustics - Sound level meters - Specifications. Calibration of all instrumentation was checked
prior to and following measurements. Drift in calibration did not exceed ±0.5dBA.

Noise measurements were of 15 minutes in duration and where possible, throughout each survey the
operator quantified the contribution of each significant noise source. Measurements were conducted at
four locations (N1-N4) on Tuesday 19 November 2019 and Thursday 21 November 2019 to satisfy the
requirements of the NMP.
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Extraneous noise sources were excluded from the analysis to determine the LAeq(15min)quarry noise
contribution for comparison against the relevant criteria. In the event of quarry attributed noise being
above criteria, prevailing meteorological conditions for the monitoring period are sourced from the onsite
meteorological station and analysed in accordance with Fact Sheet A4 of the NPI to determine the
stability category present at the time of each attended measurement.

Where the quarry is inaudible, the contribution is estimated to be at least 10dBA below the ambient noise
level.



FIGURE 1 
LOCALITY PLAN
REF: MAC180611-02

KEY

NOISE MONITORING LOCATIONS

SITE LOCATION
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4 Results

4.1 Assessment Results - Location N1

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N1 for the NMA are presented inTable 3.

Table 3Operator-Attended Noise Survey Results – Location N1

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

19/11/2019
15:51
(Day)

64 49 43
WD: W

WS: 3m/s
Rain: Nil

Wind 38-56
Birds 40-45
Aircraft <45

Holcim Site Inaudible
Lynwood Quarry LAeq(15min)Contribution <30

21/11/2019
11:07
(Day)

65 50 43
WD: NW
WS: 2m/s
Rain: Nil

Wind 40-61
Livestock 45-51

Birds 41-45
Holcim Site Inaudible

Lynwood Quarry LAeq(15min)Contribution <30
Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.

4.2 Assessment Results - Location N2

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N2 for the NMA are presented inTable 4.

Table 4Operator-Attended Noise Survey Results – Location N2

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

19/11/2019
14:43
(Day)

72 47 42
WD: W

WS: 2.5m/s
Rain: Nil

Wind 39-55
Birds <40

Aircraft 40-45
Holcim Site Inaudible

Lynwood Quarry LAeq(15min)Contribution <30

21/11/2019
10:05
(Day)

53 38 34
WD: N

WS: 1.5m/s
Rain: Nil

Wind34-43
Birds 40-42
Insects <38
Aircraft 37-44

Holcim Site Vehicle <33
Lynwood Quarry LAeq(15min)Contribution <33

Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.
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4.3 Assessment Results - Location N3

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N3 for the NMA are presented inTable 5.

Table 5Operator-Attended Noise Survey Results – Location N3

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

19/11/2019
16:58
(Day)

67 46 38
WD: W

WS: 2.5m/s
Rain: Nil

Wind 37-50
Birds 44-50
Traffic <40
Aircraft <40

Holcim Site Vehicle <35
Lynwood Quarry LAeq(15min)Contribution <35

21/11/2019
09:17
(Day)

56 43 39
WD: N

WS: 2m/s
Rain: Nil

Birds 40-45
Wind 40-53

Aircraft 42-55
Traffic 38-44

Holcim Site Vehicles <36
Holcim Site Hum 34-36

Lynwood Quarry LAeq(15min)Contribution 35
Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.

4.4 Assessment Results - Location N4

The monitored noise level contributions and observed meteorological conditions for each assessment
period at location N4 for the NMA are presented inTable 6.

Table 6Operator-Attended Noise Survey Results – Location N4

Date Time (hrs)
Descriptor (dBA re 20 µPa)

Meteorology Description and SPL, dBA
LAmax LAeq LA90

19/11/2019
15:07
(Day)

73 53 42
WD: NW

WS: 2.8m/s
Rain: Nil

Wind 40-62
Birds 40-46
Traffic 45-64

Holcim Site Inaudible
Lynwood Quarry LAeq(15min)Contribution <30

21/11/2019
10:27
(Day)

65 41 38
WD: NW

WS: 1.6m/s
Rain: Nil

Wind36-47
Birds 36-41
Traffic 36-38

Holcim Site Inaudible
Lynwood Quarry LAeq(15min)Contribution <30

Note: Day - the period from 7am to 6pm Monday to Saturday or 8am to 6pm on Sundays and public holidays; Evening - the period from 6pm to 10pm; Night - the remaining periods.
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5 Discussion

5.1 Discussion of Results - Location N1

Monitoring on Tuesday 19 November 2019 and Thursday 21 November 2019 identified that the quarry
noise was inaudible during both daytime surveys with contributions estimated to be below 30dBA on
both occasions therefore, satisfying the relevant noise criteria for both periods. Extraneous sources
included wind, birds, aircraft, and livestock.

5.2 Discussion of Results - Location N2

Quarry noise emissions were inaudible on the Tuesday 19 November 2019 and therefore the quarry
contribution was estimated to be <30dBA. Quarry noise emissions were audible on
Thursday 21 November 2019 with Holcim site vehicles measured at <33dBA during the measurement,
therefore satisfying the relevant noise criteria for both measurements. Extraneous sources measured
included wind, birds, aircraft and insects.

5.3 Discussion of Results - Location N3

Quarry noise was audible during measurements on Tuesday 19 November 2019 and
Thursday 21 November 2019 with quarry noise emissions estimated to be 35dBA, or less, therefore
satisfying relevant noise criteria for both periods. Quarry noise sources audible during the survey
included Holcim site vehicles and quarry hum. Extraneous noise sources included wind, birds, traffic
and aircraft noise.

5.4 Discussion of Results - Location N4

Quarry noise was inaudible during the measurements conducted on Tuesday 19 November 2019 and
Thursday 21 November 2019. Quarry noise emissions were estimated to be <30dBA for both daytime
periods, therefore satisfying relevant noise criteria for both measurements. Non-quarrying sources
included wind, birds and traffic.
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6 Conclusion

Muller Acoustic Consulting Pty Ltd (MAC) has completed a Noise Monitoring Assessment (NMA) for
Holcim (Australia) Pty Ltd at the Lynwood Quarry, Marulan, NSW. The assessment was completed to
assess the quarry’s compliance with the relevant noise criteria during Quarter 4 (ending December
2019).

Attended noise monitoring was undertaken on Tuesday 19 November 2019 and Thursday
21 November 2019 at four representative monitoring locations. The assessment has identified that noise
emissions generated by Lynwood Quarry were occasionally audible, however quarry noise emissions
were below the relevant noise criteria, satisfying the applicable noise criteria throughout the survey
period.
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Table A1provides a number of technical terms have been used in this report.

Table A1 Glossary of Terms
Term Description
1/3 Octave Single octave bands divided into three parts

Octave A division of the frequency range into bands, the upper frequency limit of each band being twice
the lower frequency limit.

ABL Assessment Background Level (ABL) is defined in the NPI as a single figure background level for
each assessment period (day, evening and night). It is the tenth percentile of the measured LA90
statistical noise levels.

Adverse Weather Weather effects that enhance noise (that is, wind and temperature inversions) that occur at a site
for a significant period of time (that is, wind occurring more than 30% of the time in any
assessment period in any season and/or temperature inversions occurring more than 30% of the
nights in winter).

Ambient Noise The noise associated with a given environment. Typically a composite of sounds from many
sources located both near and far where no particular sound is dominant.

A Weighting A standard weighting of the audible frequencies designedto reflect the response of the human
ear to noise.

dBA Noise is measured in units called decibels (dB). There are several scales for describing noise, the
most common being the ‘A-weighted’ scale. This attempts to closely approximate the frequency
response of the human ear.

dB(Z), dB(L) Decibels Linear or decibels Z-weighted.

Hertz (Hz) The measure of frequency of sound wave oscillations per second - 1 oscillation per second
equals 1 hertz.

LA10 A noiselevel which is exceeded 10 % of the time.It is approximately equivalent to the average of
maximum noise levels.

LA90 Commonly referred to as the background noise, this is the level exceeded 90 % of the time.

LAeq The summation of noise over a selected period of time. It is the energy average noise from a
source, and is the equivalent continuous sound pressure level over a given period.

LAmax The maximum root mean squared (rms) sound pressure level received at the microphone during a
measuring interval.

RBL The Rating Background Level (RBL) is an overall single figure background level representing
each assessment period over the whole monitoring period. The RBL is used to determine the
intrusiveness criteria for noise assessment purposes and is the median of the ABL’s.

Sound power level (LW)This is a measure of the total power radiated by a source. The sound power of a source is a
fundamental location of the source and is independent of the surrounding environment.Or a
measure of the energy emitted from a source as sound and is given by :
= 10.log10 (W/Wo)
Where : W is the sound power in watts and Wo is the sound reference power at 10-12 watts.
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Table A2provides a list of common noise sources and their typical sound level.

Table A2 Common Noise Sources and Their Typical Sound Pressure Levels (SPL), dBA
Source Typical Sound Level

Threshold of pain 140
Jet engine 130

Hydraulic hammer 120
Chainsaw 110

Industrial workshop 100
Lawn-mower (operator position) 90

Heavy traffic (footpath) 80
Elevated speech 70

Typical conversation 60
Ambient suburban environment 40

Ambient rural environment 30
Bedroom (night with windows closed) 20

Threshold of hearing 0

Figure A1– Human Perception of Sound
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APPENDIX 2 
Environmental Monitoring Results 

  



PM10Monitoring Results

Date

HVAS 1 HVAS 2

PM10 Results Run Hours
Compliant

with Run Time
PM10 Results Run Hours

Compliant
with Run

Time

2/1/2019 21 21 N - - -
8/1/2019 9.1 14.1 N - - -
14/1/2019 17.7 19.1 N - - -
20/1/2019 14.2 15.7 N - - -
26/1/2019 55.2 19 N - - -
1/2/2019 1 10.6 N 3.8 24 Y
7/2/2019 6.5 17.7 N 7.8 25.8 Y
13/2/2019 16.5 20.6 N 28.2 22.1 N
19/2/2019 41.4 17.4 N 23.4 24 Y
25/2/2019 24.1 15.9 N 20 24 Y
3/3/2019 17.7 16.5 N 15.2 24 Y
9/3/2019 31.2 11.9 N 22.4 24 Y
15/3/2019 16.2 12.9 N 14.2 24 Y
21/3/2019 5.8 12.2 N 5.6 24 Y
27/3/2019 13.4 13 N 15.6 24 Y
2/4/2019 8.2 13.8 N 6.56 24 Y
8/4/2019 29.3 14.8 N 31.3 23.1 Y
14/4/2019 19.2 12.7 N 16.8 24 Y
20/4/2019 14.6 12.7 N 16.3 24 Y
26/4/2019 32 13.2 N 41 24 Y
2/5/2019 10.2 8.6 N 14.8 24 Y
8/5/2019 1.0 9.1 N 5.5 24 Y
14/5/2019 2.8 11.1 N 13.4 24 Y
20/5/2019 13.9 8.3 N 13.5 24 Y
26/5/2019 4.0 10.1 N 5.5 24 Y
1/6/2019 2.1 10.6 N 8 24 Y
7-6-2019 3.6 9.4 N 6.4 24 Y

13/6/2019 1.0 6.9 N 4.8 24 Y
19/6/2019 1.0 10 N 3.2 24 Y
25/6/2019 1.0 6.8 N 1.1 24 Y
1/7/2019 3.6 20.7 N 7.9 24 Y
7/7/2019 1.0 21.8 N 4.3 24 Y
13/7/2019 2.6 24 N 3.6 24 Y
19/7/2019 1.9 22.1 N 5.7 24 Y
25/7/2019 13.9 23.7 N 11.7 24 Y
31/7/2019 8.2 22.5 N 9.9 24 Y
6/8/2019 2.9 24 Y 7.5 24 Y
14/8/2019 1.0 24 Y 3.7 24 Y
18/8/2019 8.0 24 Y 10.4 24 Y
24/8/2019 11.4 24 Y 15.1 24 Y
30/8/2019 3.5 24 Y 3.1 24 Y
5/9/2019 5.4 24 Y 10.2 24 Y
11/9/2019 9.6 24 Y 10.4 24 Y
17/9/2019 1.9 17.8 N 1.8 24 Y
23/9/2019 3.7 24 Y 9.8 24 Y
29/9/2019 7.3 24 Y 9.9 24.1 Y
5/10/2019 4.7 21.2 N 4.8 24 Y



11/10/2019 3.5 22.5 N 2.9 24 Y
17/10/2019 8.1 24 Y 17 24 Y
23/10/2019 18.1 24 Y 22.6 24 Y
29/10/2019 26.6 24 Y 15.5 24 Y
4/11/2019 5.6 24 Y 9.8 24 Y
10/11/2019 7.8 24 Y 7.8 24 Y
16/11/2019 13.4 24 Y 15.5 24 Y
22/11/2019 63.4 24 Y 42.6 24 Y
28/11/2019 31.2 - - 42.6 - -
4/12/2019 14.3 24 Y 49.2 24 Y
10/12/2019 154 24 Y 155 24 Y
16/12/2019 59.4 24 Y 52.6 24 Y
22/12/2019 81.2 22.25 N 72 24 Y
28/12/2019 113 24 Y 114 24 Y

Bold– exceedance of short-term criteria (50µg/m3)



Surface Water Monitoring Results

SW5

Date
Electrical

Conductivity

µS/cm
pH

Suspended
Solids

mg/L

Total Oil &
Grease

mg/L

P

mg/L

N

mg/L
Flow Observations

January Dry Dry Dry Dry Dry Dry NF
February Dry Dry Dry Dry Dry Dry NF
March Dry Dry Dry Dry Dry Dry NF
April Dry Dry Dry Dry Dry Dry NF
May Dry Dry Dry Dry Dry Dry NF
June 536 7 9 1 0.04 0.86 F
July 1000 7.44 5 1 0.02 0.71 F

August Dry Dry Dry Dry Dry Dry NF
September 684 6.81 17 1 0.63 1.32 F

October 902 7.48 5 1 0.04 0.94 NF
November dry dry dry dry dry dry NF
December Dry Dry Dry Dry Dry Dry NF

F– Flow, NF– No Flow

SW6

Date
Electrical

Conductivity

µS/cm
pH

Suspended
Solids

mg/L

Total Oil &
Grease

mg/L

P

mg/L

N

mg/L
Flow Observations

January 897 7.6 6 1 0.12 1.47 F
February 1450 7.5 36 0.9 0.03 0.96 F
March 1810 7.6 7 1 0.03 0.88 F
April 1510 6.7 5 1 0.02 0.82 F
May 1120 7.4 5 1 0.89 0.04 F
June 533 7 43 1 0.1 1.21 F
July 688 7.2 9 1 0.04 0.84 F

August 746 7.67 5 1 0.02 0.66 F
September 532 7.01 21 1 0.16 1.52 F

October 707 7.26 2 1 0.03 0.74 F
November 954 7.79 4 1 0.02 0.67 F
December 163 7.58 11 1 0.02 0.69 F

F– Flow, NF– No Flow

SW8

Date
Electrical

Conductivity

µS/cm
pH

Suspended
Solids

mg/L

Total Oil &
Grease

mg/L

P

mg/L

N

mg/L
FlowObservations

January Dry Dry Dry Dry Dry Dry NF
February Dry Dry Dry Dry Dry Dry NF
March Dry Dry Dry Dry Dry Dry NF
April Dry Dry Dry Dry Dry Dry NF
May Dry Dry Dry Dry Dry Dry NF
June Dry Dry Dry Dry Dry Dry NF
July 380 7.8 16 <1 0.08 1.89 F

August Dry Dry Dry Dry Dry Dry NF
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