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Executive Summary 
 
 

Perdaman Chemicals and Fertilisers Pty Ltd (PCF) propose to construct the Collie Urea Plant in the 
Shotts Industrial Park to convert sub bituminous coal to urea fertiliser. The Plant is expected to produce 
approximately 2 million tonnes per annum (Mtpa) of urea. 

 
GHD Pty Ltd (GHD) was commissioned to complete additional noise modeling for the Plant based on an 
updated plant design and revised sound power levels. This report assesses the potential noise impacts 
from operation of the revised Plant. 

 
Collie Urea Plant 
The Collie Urea Plant consists of a number of process units arranged in Islands as follows: 

 
Syngas Island: Coal storage and preparation, gasification, shift (syngas is adjusted to maximise 
hydrogen production), acid gas treatment and sulphur recovery. 

Product Island: Ammonia synthesis, urea synthesis and urea granulation. 

Utility Island: Air separation, power island and steam and water systems. 
 

Operational Noise Sources 
Noise sources resulting from operation of the Collie Urea Plant are outlined below. Major operational 
noise sources present during operation include: 

 
Syngas Island: 

– 
 
 

– 
– 

Coal storage and preparation – coal stacker/reclaimer, vibrating feeders, screens and conveyors, 
coal mills and drying system fans, motors and pumps; 
Gasification – gasifiers; and 

Acid gas treatment and sulphur recovery – pumps and compressors. 

Product Island: 

– 

– 

Ammonia and urea synthesis – pumps and compressors; 

Urea granulation – drying and cooling system fans, motors and pumps, vibrating feeders, screens 
and conveyors. 

Utility Island: 

– 

– 

Air separation – pumps and compressors; and 

Power station – air inlet, turbine, exhaust and cooling tower pumps and fans. 
 

Noise Criteria 
Noise criteria surrounding the Collie Urea Plant are as follows: 

 
Noise sensitive receptors - Night time LA 10 noise level of 35 dB(A); 

Buffer boundary - Night time LA 10 assigned noise level of 35 dB(A); 
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Point A on the buffer boundary to the south west of the Plant - Night time LA 10 assigned noise level of 
33 dB(A); 

Point B on the buffer boundary to the north east of the Plant - Night time LA 10 assigned noise level of 
26 dB(A); and 

Plant boundary - LA 10 assigned noise level of 65 dB(A) for all time periods. 
 

Assessment of Potential Operational Impacts 
Acoustic modeling was undertaken using Computer Aided Noise Abatement (CadnaA) to predict the 
effects of industrial noise generated by the Plant. The model took into account the sound power levels of 
the primary noise sources to be used. For the purposes of modeling, all sources are assumed to be 
operating continuously. 

 
The assessment considered three scenarios as follows: 

 
Baseline model - Based on a revised Plant layout and previously estimated sound power levels; 

Scenario 1 – Baseline model and enclosure of large compressors throughout the Plant; and 

Scenario 2 – Scenario 1 and additional noise mitigation on coal milling and drying and gasification 
equipment and power station air inlets and exhausts. 

Noise modeling completed for each scenario shows: 
 

Baseline scenario: 

– 
 
 

– 

Predicted exceedance of the night time LA 10 assigned levels at a noise sensitive receptor (#56) 
and several locations along the buffer; and 
Predicted exceedance of the EPA assigned levels at Point A and Point B. 

Scenario 1 – Enclosure of compressors: 

– 
 
 

– 

Compliance with night time assigned levels demonstrated at all noise sensitive receptors and 
along the buffer; and 
Predicted exceedance of the EPA assigned levels at Point A and Point B. 

Scenario 2 – Source reduction: 

– 

– 

Compliance with night time assigned levels at all receptors and along the buffer; and 

Compliance with the EPA assigned levels at Point A and Point B. 

Mitigation Measures 
 

To ameliorate noise from the Collie Urea Plant, the following design strategies can be incorporated into 
the detailed design: 

 
Purpose built acoustic enclosures for compressor units; 

Low noise rated fans, blower, motors and pumps; 

Heavy duty silencers on power station air inlets and exhausts; 

Low noise rated valves and insulated pipe work where practical; and 
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Selection of plant to limit noise emissions. Where practical and feasible, motor drives and gearboxes 
would be specified and selected to achieve a noise level of less than 85 dB(A) at a distance of 1 m, 
consistent with occupational health and safety requirements. 

 
Conclusion 
The noise modeling assessment has demonstrated that compliance with night time LA 10 assigned levels 
can be achieved by reducing source sound power levels as follows: 

 
Enclosing compressors within the Plant to achieve compliance with 85 dB(A) at 1 m: 

– 
 
 

– 
 
 

– 
– 

Ammonia synthesis main compressor enclosed in a typical enclosure (corrugated iron roof and 
walls); 
Compressors in the urea synthesis area enclosed in typical enclosures with additional sound 
insulation; 
Air separation unit main compressor enclosed in a typical enclosure; and 

Sulphur plant main compressor enclosed in a typical enclosure. 

Reducing the sound power level by approximately 3 dB for the following equipment: 

– 

– 

Coal milling and drying and gasifier units through design and engineering; and 

Power station air inlets and exhaust through use of heavy duty silencers. 
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1. 

 
 
 
 
 
 
 
 
 
 
 
 
Introduction 

 
 

Perdaman Chemicals and Fertilisers Pty Ltd (PCF), a wholly owned subsidiary of Perdaman Industries, 
propose to construct the Collie Urea Plant in the Shotts Industrial Park to convert sub bituminous coal to 
urea fertiliser. The Industrial Park is located about 7.5 km east of Collie and has a total area of 246 
hectares (ha), with the Plant footprint covering approximately 120 ha. A small quantity of urea may be 
supplied to local markets but the majority of production will be transported by rail to the Bunbury Port 
where it will be exported, from Berth Five, to overseas markets. Coal will be supplied by Griffin Coal. The 
Plant is expected to produce approximately 2 million tonnes per annum (Mtpa) of urea. 

 
 

1.1 

 
 
Background 

The Project involves conveying coal from the nearby Griffin coal mine, converting this to urea and 
transporting the final product by rail to the Bunbury Port for export. Some urea may also be supplied by 
road to the local market from truck loading facilities at the Collie Urea Plant, or alternately by rail. 

 
This project is being developed on a commercial basis using proven process technology units and scale. 
The Plant will incorporate Shell’s gasification and gas treatment technology, Haldor Topsoe ammonia 
synthesis technology and Stamicarbon urea melt and granulation technologies. 

 
The Project consists of: 

 
The Collie Urea Plant consisting of a number of process units: 
– 

– 

– 

– 

– 

– 

Coal preparation facility; 

Coal gasification plant; 

Acid gas removal plant; 

Ammonia synthesis plant; 

Urea synthesis and granulation; and 

Utility islands for water, power and industrial gas generation. 

A coal conveyor to be located in existing Western Power owned electricity transmission corridors 
connecting the plant and the Griffin coal mine; 

A water supply pipeline to supply water from Wellington Dam to the Plant. 

A rail siding connected to the existing rail network to facilitate loading of urea within the project site; 

A urea storage shed, adjacent to the rail siding at Collie; and 

A urea storage shed, railcar unloading facilities, conveyor and ship loading facilities at Bunbury Port. 

Construction and operation of the port rail infrastructure, storage shed, conveyor and ship loader at 
Bunbury Port will be undertaken by PCF. 
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1.2 

 
 
 
 
 
 
 
 
 
 
 
 
 
Scope of Work 

GHD Pty Ltd (GHD) was commissioned by PCF to prepare a Public Environmental Review (PER) in 
order to complete environmental approvals for the Project. Lloyd George Acoustics (LGA) was 
subcontracted by GHD to assess the potential acoustic impacts from operation of the Project. 

 
Subsequently, PCF has requested GHD complete additional noise modeling for the Collie Urea Plant 
based on an updated plant design and revised sound power levels. This report assesses the potential 
noise impacts from operation of the revised Plant. The reports scope is to: 

 
Identify noise sensitive locations surrounding the Plant; 

Describe the existing noise environment at noise sensitive locations surrounding the Plant; 

Identify noise sources associated with operation of the Plant; 

Develop an environmental noise model to assess the potential noise impacts on nearby noise 
sensitive receptors and compare the impacts with assigned noise levels; and 

Identify opportunities for attenuation of noise impacts on noise sensitive receptors should predicted 
noise impacts exceed the relevant noise targets. 

 
 

1.3 

 
 
Approach 

The approach adopted by GHD for the assessment of noise impacts from the Collie Urea Plant is 
summarised in the following points. Each point is described in detail in the subsequent sections of the 
report. 

 
Outline of the Plant, including process description, anticipated noise sources and abatement 
measures (Section 2); 

Identification of the relevant noise criteria and guidelines applicable to this assessment (Section 3); 

Investigation of the existing noise environment, including identification of sensitive receptors, 
attended noise monitoring and assessment of noise monitoring to determine background and various 
time related noise levels (Section 4); 

Noise modeling for the assessment of predicted noise impacts during operation of the Plant (Section 
5); 

Conclusions drawn from the above assessment (Section 6), subject to the Scope and Limitations 
(Section 7). 
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2. 
 
 

2.1 

 
 
 
 
 
 
 
 
 
 
 
 
Project Proposal 
 
 
Collie Urea Plant 

The Collie Urea Plant can be broadly divided into three sections, or Islands, namely: 
 

1. Syngas Island; 

2. Product Island; and 

3. Utility Island. 
 
 

2.1.1 

 
 
Syngas Island 

The Syngas Island consists of various plant sections which prepare raw coal for gasification, producing 
raw syngas. The raw syngas is put through cleanup steps such that the gas is in a form that is suitable 
for downstream conversion to ammonia, urea and process power demand. 

 
Syngas is a term used to describe synthetic gas production (as opposed to ‘natural’ gas). The gasified 
product consists of a mixture that is mainly carbon monoxide, hydrogen, some carbon dioxide, traces of 
methane (CH4), sulphur compounds and other components (such as inert nitrogen and argon). 

 
The Syngas Island includes the following units: 

 
Unit 100 

Unit 200 

Unit 300 

 
Coal storage and preparation 

Gasification 

Shift (syngas is adjusted to maximise hydrogen production) 

Units 400/410 Acid gas treatment 

Unit 440 Sulphur recovery 
 
 

2.1.2 

 
 
Product Island 

The Product Island takes clean syngas and converts this to ammonia, followed by conversion of the 
ammonia to urea. 

 
The Product Island includes the following units: 

 
Unit 500 

Unit 550 

Unit 560 

 
Ammonia synthesis 

Urea synthesis 

Urea granulation 
 
 

2.1.3 

 
 
Utility Island 

The Utility Island delivers process utility requirements such as oxygen, nitrogen, power and water. 
 

The Utility Island includes the following units: 
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Unit 650 

Unit 600/650 

Unit 660 

Unit 700 

 
 
 
 
 
 
 
 
 
 
 
 
Air separation 

Power island 

Steam system 

Water systems 
 
 

2.2 

 
 
Noise Sources 

Noise sources resulting from operation of the Collie Urea Plant are outlined below. Major operational 
noise sources present during operation include: 

 
Syngas Island: 

– 
 
 

– 
– 

Coal storage and preparation – coal stacker/reclaimer, vibrating feeders, screens and conveyors, 
coal mills and drying system fans, motors and pumps; 
Gasification – gasifiers; and 

Acid gas treatment and sulphur recovery – pumps and compressors. 

Product Island: 

– 

– 

Ammonia and urea synthesis – pumps and compressors; 

Urea granulation – drying and cooling system fans, motors and pumps, vibrating feeders, screens 
and conveyors. 

Utility Island: 

– 

– 

Air separation – pumps and compressors; and 

Power station – air inlet, turbine, exhaust and cooling tower pumps and fans. 

Unless otherwise stated, the above noise sources are present continuously during Plant operation (24- 
hours, seven days per week). 

PCF have provided sound power levels for the Plant[1]. 
 

An assessment of operational noise has been made in Section 5. 
 
 

2.3 

 
 
Abatement Measures 

The main operational noise sources from the Plant were described in Section 2.2. To ameliorate noise, 
the following design strategies can be considered and incorporated into the detailed design: 

 
Purpose built acoustic enclosures for compressor units; 

Low noise rated fans, blower, motors and pumps; 

Heavy duty silencers on power station air inlets and exhausts; 

Low noise rated valves and insulated pipe work where practical; and 

Selection of plant to limit noise emissions. Where practical and feasible, motor drives and gearboxes 
would be specified and selected to achieve a noise level of less than 85 dB(A) at a distance of 1 m, 
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consistent with occupational health and safety requirements. 
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3. 

 
 
 
 
 
 
 
 
 
 
 
 
Noise Criteria 

 
 

Environmental noise in WA is managed through the Environmental Protection (Noise) Regulations 1997 
(the Regulations). The Regulations specify maximum allowable external noise levels at noise sensitive, 
commercial and industrial premises. 

 
 

3.1 

 
 
Operational Noise 

The Regulations (Regulation 7) define prescribed standards for noise emissions as follows: 
 

7. (1) Noise emitted from any premises or public place when received at other premises – 
 

1. Must not cause or significantly contribute to, a level of noise which exceeds the assigned level 
in respect of noise received at premises of that kind; and 

2. Must be free of – 

(i) Tonality; 

(ii) Impulsiveness; and 

(iii) Modulation.” 

Further, a…noise emission is taken to significantly contribute to a level of noise if the noise emission 
exceeds a value which is 5 dB below the assigned level… 

 
The assigned levels (Regulation 8) are shown in Table 1. 

 
Tonality, impulsiveness and modulation are defined in Regulation 9. Noise is to be taken to be free of 
these characteristics if: 

 
1. The characteristics cannot be reasonably and practicably removed by techniques other than 

attenuating the overall level of noise emission; and 

2. The noise emission complies with the standard after the adjustments of Table 2 are made to 
the noise emission as measured at the point of reception. 

Assigned noise levels (Table 1) have been set differently for noise sensitive, commercial and industrial 
and utility premises. For noise sensitive premises an influencing factor (IF) is incorporated into the 
assigned noise levels. IF depends on land use zonings within circles of 100 m and 450 m radius from the 
noise receiver, including: 

 
Proportion of industrial land use zonings; 

Proportion of commercial zonings; and 

Presence of major or secondary roads. 

For this assessment it has been assumed that IF will be zero for all noise sensitive premises surrounding 
the project, as they are more than 450 m from any industrial or commercial premises or major road. 
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Adjustment applies where noise emission is not music. 

   Adjustments are cumulative to a maximum of 15 dB. 

  
               

 
 
 
 
 
 
 
 
 
 
 
 

Table 1 

 
 
 
 
 
 
 
 
 
 
 
 
Assigned noise levels 

 
Type of premise 
receiving noise 

 
Noise sensitive [2] 

 
 

Time of day 
 
 
0700 to 1900 hours Monday 
to Saturday (Day) 
 
0900 to 1900 hours Sunday 
and public holidays (Sunday) 
 
1900 to 2200 hours all days 
(Evenings) 

 
 
 
LA 10 

 
45 + IF 
 
 
40 + IF 
 
 
40 + IF 

 
Assigned level (dB)) 
 

LA 1 

 
55 + IF 

 
 

50 + IF 
 
 

50 + IF 

 
 
 
LA Max 

 
65 + IF 
 
 
65 + IF 
 
 
55 + IF 

 
2200 hours on any day to 
0700 hours Monday to 
Saturday and 0900 hours 35 + IF 45 + IF 55 + IF 
Sunday and public holidays 
(Night) 

Noise sensitive [3] 

 
Commercial 

 
Industrial and utility 

 
All hours 
 
All hours 
 
All hours 

 
60 
 
60 
 
65 

 
75 
 
75 
 
80 

 
80 
 
80 
 
90 

 
IF = Influencing factor 

 
Table 2 

 
Adjustment for intrusive or dominant noise characteristics [4] 

 
Tonality [5] 

 
+5 dB 

 
Impulsiveness [5] 

 
+5 dB 

 
Modulation [5] 

 
+5 dB 

 
 
 

For noise sensitive residences, the time of day also affects the assigned levels. The Regulations define 
three types of assigned noise level: 

 
LA 10 assigned noise level which is not to be exceeded for more than 10% of the time; 

LA 1 assigned noise level which is not to be exceeded for more than 1% of the time; and 

LA Max assigned noise level means a noise level which is not to be exceeded at any time. 

The LA 10 noise limit is the most significant for this assessment as this is representative of continuous 
noise emissions from the Plant. 

 
 
 
 
 
 

2 

3 

 
 
 
 
 
 
Located within 15 m of a building directly associated with a noise sensitive use. 

Located further than 15 m from a building directly associated with a noise sensitive use. 
4 
*  

5  
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3.1.1 

 
 
 
 
 
 
 
 
 
 
 
 
Residences 

The assigned noise levels at residential premises near the Plant will vary depending on the proximity of 
particular premises to industrial areas and also the time of day. The most stringent noise criterion is the 
night time (2200 to 0700 hours) LA 10 assigned noise level of 35 dB(A). Predicted noise levels from the 
Plant have been assessed against this limit for residences located near the Plant (Table 6, Section 4.4). 

 
 

3.1.2 

 
 
Buffer Boundary 

A 3 km buffer has been established for the Shotts Industrial Park. Environmental Protection Authority 
(EPA) advice regarding noise levels at the boundary of the buffer recommends that ‘the cumulative noise 
generated from the Shotts Industrial Park must not exceed 35 dB(A) at the boundary and at the nearest 
sensitive land use’ (EPA 2010). 

 
Predicted noise levels from the Plant have been assessed against the night time assigned level of 35 
dB(A) along the boundary of the buffer to the west and south of the Plant. 

 
Measurements of the existing noise environment (Section 4) suggest that noise levels near Buckingham 
are likely to exceed assigned levels under certain conditions, as a result of mining activity at the 
Wesfarmers Premier Coal Mine (LGA 2009). 

 
Where assigned levels are likely to be already exceeded at residential locations, noise levels from the 
Plant cannot ‘significantly contribute’ to the overall noise level. This means that noise levels must be 
assessed 5 dB(A) below the assigned levels at such receptor locations. 

 
Predicted noise levels from the Plant have been conservatively assessed against the night time assigned 
level of 30 dB(A) along the boundary of the buffer to the west and east of the Plant. 

 
EPA has further recommended noise contribution limits for the individual Development Areas in the 
Shotts Industrial Park. The recommended noise contribution limit for the Plant has been set at 33 dB(A) 
at Point A (near #56 on Figure 3) and 26 dB(A) at Point B (near #39 on Figure 3). 

 
Predicted noise levels from the Plant have been assessed against these recommended noise 
contribution limits. 

 
 

3.1.3 

 
 
Plant Boundary 

The LA 10 assigned noise level for the plant boundaries is 65 dB(A) at all times of the day, since the land 
is zoned for industrial use. Predicted noise levels at the Plant boundary have been assessed against this 
criterion. 
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Note that calibration was undertaken in the field prior to any measurements taken on the instrument. Equipment calibration is also undertaken in the 
laboratory prior to sending equipment out for hire.  

 
 
 
 
 
 
 
 
 
 
 
 

4. 

 
 
 
 
 
 
 
 
 
 
 
 
Existing Noise Environment 

 
 

Measurements of the existing noise environment in the area surrounding the Collie Urea Plant were 
collected by LGA at two residential properties, located at River Road, Buckingham and Cherry Street, 
Cardiff. Noise monitoring suggests that noise levels surrounding Buckingham are likely to exceed 
assigned levels under certain conditions, as a result of mining activity at the Premier Coal Mine. Noise 
monitoring suggests Cardiff is not exposed to excessive noise levels from existing noise sources (LGA 
2009). 

 
 

4.1 

 
 
Attended Noise Monitoring 

GHD completed attended noise monitoring on 6 November 2009 using a Rion NL-21 sound level meter, 
within current calibration, to monitor the local noise environment at five locations as follows and shown 
on Figure 1: 

 
Site #1 - Piavanini Road (3 km from Plant boundary); 

Site #2 - Piavanini Road (2 km from Plant boundary); 

Site #3 - Stockton Lake (western side – 1.5 km from Plant boundary); 

Site #4 - Quinns Road (2 km from Plant boundary); and 

Site #5 - Centaur Road (3 km from Plant boundary). 

Results of the attended noise monitoring are reported in Section 4.3. 
 

At each attended location, 15-minute sampling periods were undertaken for the day (0700 to 1900 hours) 
period. The sound level meter was calibrated before and after measurement and Table 3 provides details 
of the instrument used. 

 
Table 3 

 
Sound level meter details 

 
Parameter 

 
Model 

 
Serial No. 

 
Type 

 
Calibration date 

 
Time interval 

 
Frequency weighting 

 
Time response 

 
Sound level meter 

 
Rion NL-21 
 
00365349 
 
Type 2 

22 October 2009[6] 

 
15-minutes 
 
A weighted 
 
Slow 
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#4 
 
 
 
 
 
 
 
 
 
 
 
 

Collie Urea 
Plant site 

 
Stockton Lake 

 
#3 

 
#5 

 
 
 
 
 

#2 
 
 
 
 
 

#1 
 
 
 

Figure 1 

 
 
 
Attended noise monitoring locations 
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4.2 

 
 
 
 
 
 
 
 
 
 
 
 
 
Meteorological Conditions 

Daily weather observations for the Bureau of Meteorology (BoM) Collie East automatic weather station 
(AWS) were obtained for the 6 November 2009 (BoM 2010), as shown in Table 4. During attended noise 
monitoring it was noted that the weather was fine and partly cloudy with moderate west north westerly 
winds. 

 
Table 4 

 
Meteorological data for Collie East 

 
Date 

 
Temperature (ºC) 

 
Wind speed (km/hr) 

 
Wind direction  

Rain 
0900 1500 0900 1500 0900 1500 (mm) 

 
6 November 2009 

 
22.7 

 
24.5 

 
15 

 
19 

 
NNW 

 
WNW 

 
2 

 
 

4.3 

 
 
Attended Noise Monitoring Results 

Attended noise monitoring and observations indicate a noise environment surrounding the Collie Urea 
Plant is typical of a rural area, with the main noise sources associated with vehicle traffic on local roads 
and nature (birds and wind in trees). Background noise levels from industry (coal mining operations) 
were audible at Site 5. 

 
The LA Max, LA 10, LA 90 and LA Eq noise levels for each 15-minute measurement for each monitoring 
location are provided in Table 5. An explanation of each term is provided in Appendix A. 

 
Table 5 

 
Attended noise monitoring results, dB(A) 

 
Location 

 
#1 – Piavanini Road 

 
#2 – Piavanini Road 

 
#3 – Piavanini Road 

 
#4 – Stockton Lake – Western side 

 
#5 – Centaur Road 

 
Time 
 
1310 
 
1335 
 
1404 
 
1439 
 
1506 

 
LA Max 

 
67 

 
57 

 
75 

 
55 

 
77 

 
LA 10 

 
48 

 
53 

 
55 

 
48 

 
50 

 
LA Eq 

 
48 

 
49 

 
55 

 
45 

 
50 

 
LA 90 

 
38 

 
44 

 
45 

 
40 

 
41 

 
 
 

Field observations noted that the ambient noise environment at monitoring locations was described by 
intermediate background noise levels with intermittent noise contributions from the following activities: 

 
Vehicle traffic on Piavanini Road (Sites 1,2 and 3) ;Coalfields Road (Site 4) and Centaur Road (Site 
5), 

Mining operations (Site 5); and 

Nature (birds, frogs, wind in tress) (all sites). 
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4.4 

 
 
 
 
 
 
 
 
 
 
 
 
Noise Sensitive Receptors 

A number of noise sensitive receptors were identified in the Collie region. Noise sensitive receptors have 
been classified in Table 6. The assigned LA 10 noise level used for assessment is provided for each 
receptor. 

 
Receptors within the 3 km buffer are shaded grey and have not been assessed against night time 
assigned levels as follows: 

Rural lots without residences located within the 3 km buffer (#36, #39, #41 and #54) have not been 
assessed against the night time assigned level as residential development will not be permitted. 

Stockton Lake (#43) is an artificial lake created from an old, disused mining void. It is a popular water 
recreation facility, used predominantly by the local community for water skiing and camping. 
Alongside is the Collie Motorcycle Club’s Stockton Park motocross circuit. 

It should be noted that Stockton Lake: 
 

– 
– 

– 

– 

 
And its surrounds is a rehabilitated mine site; 
Is an artificial lake and is not known to hold any significant, natural environmental value; 

Lies in proximity to existing industrial activity (coal mining); and 

Recreation area is commonly used for noisy activities, such as water skiing and motocross. 

Given this, it is considered that Stockton Lake does not warrant special protection from noise, as 
natural quiet is not part of the intrinsic value of Stockton Lake. As such, the night time assigned level 
of 35 dB(A) has not be applied. 

 
Collie Motorcycle Club caretaker’s residence (#44) is currently being used. As the residence is 
located within the 3 km buffer, assessment against the night time assigned level has not been made. 
Due to its proximity to the Plant, should the caretaker’s residence remain, acoustic treatment to 
reduce noise impacts (double glazing, air conditioning etc) or the provision of alternative 
accommodation for the caretaker, may be required to address noise impacts from the Plant. 
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Table 6 

 
 
 
 
 
 
 
 
 
 
 
 
 
Noise sensitive receptors 

 
 

Receptor 
 

#29 
 

#30 
 

#33 
 

#35 
 

#36 
 

#38 
 

#39 
 

#41 
 

#43 
 

#44 
 

#52 
 

#54 
 

#55 
 

#56 
 

#57 
 

#67 
 

#69 
 

#70 
 

#71 
 

#72 

 
 

Description 
 
Rural residence 
 
Rural residence 
 
North east extent of Collie 
 
East extent of Collie 
 
Rural lot without residence 
 
Rural residence 
 
Rural lot without residence 
 
Rural lot without residence 
 
Recreational – Stockton Lake 
 
Collie Motorcycle Club caretaker’s residence 
 
Rural residence 
 
Rural lot without residence 
 
Rural residence 
 
Rural residence 
 
Cluster of rural residences 
 
Cluster of rural residences 
 
Cluster of rural residences 
 
Recreational – Collie Motorplex 
 
Rural residence 
 
Rural residence 

 
 
Assigned LA 10 noise level, dB(A) 
 

35 
 

35 
 

35 
 

35 
 

- 
 

35 
 

- 
 

- 
 

- 
 

- 
 

35 
 

- 
 

35 
 

35 
 

35 
 

35 
 

35 
 

35 
 

35 
 

35 
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5. 
 
 

5.1 

 
 
 
 
 
 
 
 
 
 
 
 
Operational Noise Assessment 
 
 
Operational Noise Model Objective 

The objective of operational noise modeling is to determine the requirements enabling the Collie Urea 
 
Plant to achieve 33 dB(A) at ‘Point A’ on the buffer (near #56) and 26 dB(A) at ‘Point B’ on the buffer 
(near #39) under neutral and adverse weather conditions. Note that these are the most stringent criterion 
applicable to noise emissions from the Plant. 

 
Acoustic modeling was undertaken using Computer Aided Noise Abatement (CadnaA) to predict the 
effects of industrial noise generated by the Plant. Three scenarios were considered as follows: 

 
Baseline model - Based on a revised Plant layout and previously estimated sound power levels; 

Scenario 1 – Baseline model and enclosure of large compressors throughout the Plant; and 

Scenario 2 – Scenario 1 and additional noise mitigation on coal milling and drying and gasification 
equipment and power station air inlets and exhausts. 

 
 

5.2 

 
 
Noise Modeling Software Package 

CadnaA, by Datakustik, is a computer program for the calculation, assessment and prognosis of noise 
exposure. CadnaA calculates environmental noise propagation according to ISO 9613-2 Attenuation of 
Sound During Propagation Outdoors Part 2: General Method of Calculation (ISO Standards 1996). 

 
CadnaA considers local topography, weather conditions, reflection, ground absorption, relevant building 
structures, site sources and the location of the receiver areas to predicted received noise levels. The 
method specified in ISO 9613-2 consists specifically of octave-band algorithms (with nominal mid band 
frequencies from 31.5 Hz to 8 kHz) for calculating the attenuation of sound. The algorithms used in this 
model account for the following physical features: 

 
Geometrical divergence; 

Atmospheric absorption; 

Ground effect; 

Reflection from surfaces; and 

Screening by obstacles. 

In assessing meteorological conditions, the CONCAWE method has been applied instead of ISO 9613-2 
weather correction. 

 
Modeling results are based on available information provided and should only be used as a guide for 
comparative purposes. 

 
 
 
 
 
 
 

 
 
 
, 
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5.3 
 
 

5.3.1 

 
 
 
 
 
 
 
 
 
 
 
 
Noise Model Configuration 
 
 
Plant Layout 

The noise model developed for this assessment (all three scenarios) was based on the revised plant 
layout, as provided by PCF in December 2009 and shown in Figure 2. The only change not reflected 
Figure 2 is the urea storage shed has subsequently been increased in size from 250 x 60 x 30 m to 320 x 
75 x 33 m. 

 
 

5.3.2 

 
 
Topography and Ground Absorption Effects 

In line with the proposed location of the Plant within the study area, the site and surrounding ground 
topography were modeled using 5 m ground contours. 

 
A default ground absorption of 0.7 as specified in ISO 9613 was used in the modelling. In GHD’s 
experience, this has generally been found to be appropriate for rural land uses with forested areas. 

 
 

5.3.3 

 
 
Meteorological Conditions 

The meteorological conditions selected for the model can have a significant effect on the result. As such, 
EPA requires compliance with the assigned noise levels to be demonstrated for 98% of the time, during 
day and night periods, for the month of the year in which the worst case weather conditions prevail (EPA 
2007). EPA specifies the use of the meteorological conditions outlined in Table 7. 

 
Table 7 

 
Meteorological conditions for noise modeling 

 
Meteorology 

 
Calm 

 
Worst case 

 
Day and Night 

 
Day 

 
Night 

 
Wind speed 

 
Stability 

 
Temperature 

 
Relative humidity 

 
0 m/s 
 

- 
 
20 C 
 
70% 

 
4 m/s 

 
E-class 
 
20 C 

 
50% 

 
3 m/s 

 
F-class 
 
20 C 

 
50% 

 
 
 

As sensitive receptors are located to the south west and north east of the Collie Urea Plant, assessment 
under worse case wind directions blowing from the north east and south west have been undertaken. 
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d is the distance between the source and receptor. 

 
 
 
 
 
 
 
 
 
 
 
 
 

5.3.4 

 
 
 
 
 
 
 
 
 
 
 
 
 
Accuracy and Uncertainty 

Within any modeling system designed to reproduce a real world environment, such as noise mapping, 
there are associated uncertainties and a measure of accuracy. The accuracy depends on two major 
aspects: 

 
Emission values used (input data); and 

Propagation accuracy (model accuracy). 
 

Input Data Uncertainty 
As outlined in CadnaA calculation protocols, the uncertainty associated with sound power levels 
determined from equipment performances such as power and rotating speed is in the order of 4 dB. 

 
Model Accuracy 
The attenuation of sound propagating outdoors between a fixed source and receptor fluctuates due to 
variations in the meteorological conditions along the propagation path. ISO 9613-2 gives estimates for 
the accuracy associated with broadband noise sources as shown in Table 8. 

 
Table 8 

 
Estimated accuracy for broadband noise [7] 

 
 

Height (h) [8] 

 
 
 
0 < d < 100 m 

 
Distance (d) [9] 

 
100 m < d < <1,000 m 

 
0<h<5m 

 
5 m < h < 30 m 

 
± 3 dB 
 
± 1 dB 

 
± 3 dB 
 
± 3 dB 

 
 
 

The estimates shown above are restricted to the range of conditions for which the equations in ISO 
9613-2 are valid. The estimated accuracy for noise modeling is predicted to be no less than ± 3 dB. 

 
 

5.4 

 
 
Baseline Model 

A baseline noise model was developed based on the revised Plant layout (Figure 2) and sound power 
levels provided in the previous noise modeling assessment (LGA 2009). 

 
 

5.4.1 

 
 
Operational Noise Sources 

Details of primary noise generating equipment for the Plant (as outlined in Section 2.2) were provided by 
PCF, based on the previous noise modeling[10]. Estimated sound power levels for each major noise 
source are provided in Table 9. Sound power levels were determined from either of the following: 

 
CadnaA sound power level calculation protocols; or 

 
 

7 

8 

 
 
 
These estimates have been made from situations where there are no effects due to reflection or attenuation due to screening. 

h is the mean height of the source and receptor. 
9   
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Sound power levels provided by the design team from PCF. 

For the purposes of modeling, all sources are assumed to be operating continuously, except: 
 

Operation of the coal conveyor from coal mine to the boundary of the Plant has not been included as 
the coal conveyor will not operate during the night period; 

Operation of the dehumidifiers on the urea storage shed have not been included as the dehumidifiers 
will only operate occasionally and are not considered a major noise source (as they are located 
within the sealed urea storage shed); and 

As the flare will only operate under upset conditions, the flare has not been included in noise 
modeling. 
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Table 9 

 
 
 
 
 
 
 
 
 
 
 
 
 
Baseline model - Estimated sound power levels, dB 

 
 

Source 

 
Source 
height 

 
Octave band centre frequency (Hz) 

 
Overall 

(m) 63 125 250 500 1k 2k 4k 8k dB dB(A) 
 

Stacker / reclaimer 
 
6 

 
128 

 
116 

 
108 

 
103 

 
104 

 
103 

 
103 

 
99 

 
128 

 
111 

 
Coal conveyor 

[11]  
1.2 

 
84 

 
81 

 
84 

 
84 

 
80 

 
76 

 
68 

 
60 

 
90 

 
85 

 
Coal conveyor transfer 

 
Coal milling and drying 

 
Coal milling and drying stack 

 
Gasifier 

 
Acid gas recovery unit 

 
Ammonia synthesis 

 
Urea synthesis 

 
Urea granulation 

 
Urea granulation stack 

Dehumidifier [12] 

 
Urea conveyor 

 
3 

 
20 
 
60 
 
70 
 
30 
 
10 
 
10 
 
10 
 
50 
 
0.8 
 
1.2 

 
103 
 
112 
 
115 
 
108 
 
103 
 
110 
 
110 
 
110 
 
88 
 
100 
 
76 

 
102 
 
110 
 
107 
 
109 
 
103 
 
110 
 
110 
 
110 
 
88 
 
102 
 
81 

 
100 
 
109 
 
105 
 
105 
 
99 
 
106 
 
106 
 
106 
 
88 
 
99 
 
77 

 
100 
 
108 
 
104 
 
108 
 
104 
 
111 
 
109 
 
109 
 
94 
 
94 
 
74 

 
94 
 
105 
 
100 
 
111 
 
107 
 
112 
 
113 
 
113 
 
98 
 
92 
 
68 

 
89 
 
105 
 
99 
 
114 
 
108 
 
114 
 
114 
 
114 
 
102 
 
90 
 
64 

 
83 
 
98 
 
94 
 
106 
 
100 
 
107 
 
106 
 
106 
 
108 
 
87 
 
52 

 
74 
 
90 
 
100 
 
99 
 
93 
 
100 
 
99 
 
99 
 
108 
 
81 
 
42 

 
108 
 
117 
 
117 
 
118 
 
113 
 
119 
 
119 
 
119 
 
112 
 
106 
 
84 

 
100 
 
111 
 
107 
 
117 
 
112 
 
118 
 
118 
 
118 
 
112 
 
98 
 
75 

 
 
 

11 

12 

 
 
 
Not included as the coal conveyor only operates within Collie Urea Plant boundary during the night period. 

Not included as the dehumidifiers only operate occasionally during normal operation. 
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Source 

 
 
 
 
 
 
 
 
 
 
 
 
 
Source 
height 

 
 
 
 
 
 
 
 
 
 
 
 
 
Octave band centre frequency (Hz) 

 
 
 
 
 
 
 
 
 
 
 
 
 
Overall 

(m) 63 125 250 500 1k 2k 4k 8k dB dB(A) 
 

Urea conveyor drive 
 

Air separation unit 
 

Sulphur plant 
 

Power station air inlet 
 

Power station 
 

Power station exhaust 
 

Cooling tower 

 
1.2 
 
10 
 
5 

 
20 
 
20 
 
35 
 
6 

 
95 
 
96 
 
88 
 
117 
 
110 
 
122 
 
94 

 
93 
 
96 
 
87 
 
119 
 
106 
 
116 
 
98 

 
87 
 
91 
 
82 
 
119 
 
105 
 
107 
 
98 

 
83 

 
95 

 
87 

 
101 
 
103 
 
97 

 
97.5 

 
80 
 
98 
 
90 
 
83 
 
101 
 
90 
 
97 

 
77 
 
102 
 
94 
 
78 
 
97 
 
84 
 
96 

 
70 
 
93 
 
85 
 
102 
 
96 
 
86 
 
97 

 
59 
 
86 
 
78 
 
94 
 
90 
 
84 
 
98 

 
98 
 
106 
 
98 
 
123 
 
113 
 
123 
 
106 

 
86 
 
105 
 
97 
 
112 
 
106 
 
104 
 
104 

 
Flare 

[13]  
70 

 
120 

 
117 

 
116 

 
114 

 
110 

 
109 

 
104 

 
110 

 
124 

 
117 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

13 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Not included as the flare is not operating during normal operation. 
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5.4.2 

 
 
 
 
 
 
 
 
 
 
 
 
 
Noise Modeling Results 

Predicted LA 10 noise levels generated by the Collie Urea Plant at noise sensitive receptor locations for 
different meteorological conditions are summarised in Table 10. Receptors within the 3 km buffer are 
shaded grey and have not been assessed against night time assigned levels (Section 4.4). Predicted LA 

10 noise levels over the appropriate assigned level are in bold type. 
 

Table 10 
 
Baseline model – Predicted night time LA 10 noise levels, dB(A) 
 

Worse case 
Receptor Calm 

North east winds South west winds 
 

#29 
 

#30 
 

#33 
 

#35 
 

#36 
 

#38 
 

#39 
 

#41 
 

#43 
 

#44 
 

#52 
 

#54 
 

#55 
 

#56 
 

#57 
 

#67 
 

#69 
 

#70 
 

#71 
 

#72 

 
22 
 
21 
 
21 
 
21 
 
23 
 
25 
 
23 
 
23 
 
46 
 
39 
 
22 
 
32 
 
24 
 
31 
 
22 
 
21 
 
19 
 
22 
 
19 
 
19 

 
28 
 
28 
 
27 
 
26 
 
24 
 
30 
 
23 
 
23 
 
51 
 
45 
 
28 
 
39 
 
30 
 
37 
 
28 
 
26 
 
24 
 
28 
 
24 
 
24 

 
29 
 
28 
 
21 
 
21 
 
29 
 
25 
 
28 
 
29 
 
46 
 
40 
 
22 
 
33 
 
24 
 
32 
 
22 
 
21 
 
19 
 
22 
 
19 
 
19 
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Table 10 shows predicted marginal exceedance of the relevant night time LA 10 assigned level for an 
existing rural residence (#56) under worse case north east winds. 

 
Night time LA 10 noise level contour plots under worse case meteorological conditions are shown for north 
east winds (Figure 3) and south west winds (Figure 4). These plots show predicted noise levels at a 
series of points along the buffer. 

 
Figure 3 shows predicted exceedance of the EPA night time LA 10 assigned level of 33 dB(A) at Point A 
on the buffer, near #56. A number of exceedances of the night time assigned level of 35 dB(A) are 
 
predicted along the buffer, particularly to the south of the Plant. Figure 4 shows predicted exceedance of 
the EPA night time LA 10 assigned level of 26 dB(A) at Point B on the buffer, near #39. There are 
predicted to be no exceedances of the night time assigned level of 30 dB(A) along the buffer to the east 
of the plant. 

 
Figure 4 shows the predicted 65 dB(A) contour extends beyond the boundary of the Plant to the north for 
worse case south west winds. Compliance with 65 dB(A) at the Plant boundary is demonstrated for 
worse case north east winds (Figure 3). 

 
Noise levels from the Plant are predicted to comply with the night time assigned levels at all existing 
noise sensitive receptors (Table 10), with the exception of an existing rural residence located on 
Piavanini Road (#56). 

 
Noise modelling predicts exceedance of the EPA assigned level of 33 dB(A) at Point A and 26 dB(A) at 
Point B on the buffer and exceedances of the night time assigned level of 35 dB(A) at several locations 
along the buffer. 

 
Therefore, there is a requirement to reduce sound power levels in order to demonstrate compliance with 
night time assigned levels. 

 
CadnaA allows examination of the major emission sources contributing to received noise levels at 
receptors. The major sources contribution to noise levels at receptors #56 and #39 were examined. The 
main contributing sources were identified as: 

 
Power station air inlet; 

Power station exhaust; 

Ammonia synthesis compressor; 

Urea synthesis compressors; 

Urea granulation trains; 

Coal milling and drying units and stacks; and 

Gasifiers. 

Opportunities to reduce sound power levels from each of the sources were examined. Enclosure of 
compressors (ammonia and urea synthesis, air separation and acid gas recovery) was identified by 
PCF’s Design Team as a practical noise reduction strategy and was assessed for Scenario 1. 
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5.5 

 
 
 
 
 
 
 
 
 
 
 
 
 
Scenario 1 – Enclosure of Compressors 

Results from the baseline scenario shows there are predicted to be exceedances of the appropriate LA 10 

assigned levels. In order to meet the assigned levels, source sound power level reduction was required. 
 

The Scenario 1 noise model was based on the plant layout and sound power levels used for the baseline 
scenario, with sound power reductions achieved by enclosing several large compressors throughout the 
Plant. 

 
 

5.5.1 

 
 
Operational Noise Sources 

Based on review of Plant design drawings, the source height for the coal milling and drying source was 
changed to 10 m (from 20 m for the baseline scenario). The sound power levels for the coal milling and 
drying source were not changed. All other noise sources (Table 9) were modeled as for the baseline 
scenario. 

 
A number of large compressors are present at the Collie Urea Plant and are a significant source of noise. 
Noise reductions are able to be achieved for the Plant by enclosing such compressors. The enclosure of 
compressors allows them to meet occupational health and safety standards. In order to comply with the 
occupational health and safety requirement, sound power levels from enclosed compressors need to 
comply with 85 dB(A) at a distance of 1 m. 

 
The following compressors were modeled with noise enclosures: 

 
Ammonia synthesis main compressor enclosed in a typical enclosure (corrugated iron roof and 
walls); 

Compressors in the urea synthesis area enclosed in typical enclosures with additional sound 
insulation to achieve compliance with 85 dB(A) at 1 m; 

Air separation unit main compressor enclosed in a typical enclosure; and 

Sulphur plant main compressor enclosed in a typical enclosure. 

Further to the above, CadnaA calculation protocols were used to determine internal noise levels in each 
compressor enclosure. Internal noise levels were based on a conservative average 0.05 internal 
absorption coefficient (representing acoustically hard surfaces) and the overall internal surface of the 
building. Results are presented in Table 11. 
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Table 11 

 
 
 
 
 
 
 
 
 
 
 
 
 
Estimated internal sound pressure levels, dB 

 
 

Enclosure 

 
Octave band centre frequency (Hz) 

 
Overall 

63 125 250 500 1k 2k 4k 8k dB dB(A) 
 

Ammonia 
synthesis 

 
Urea synthesis 

 
Air separation unit 

 
Sulphur plant 

 
91 
 
100 
 
78 
 
81 

 
91 
 
100 
 
78 
 
80 

 
87 
 
96 
 
73 
 
75 

 
92 
 
99 
 
77 
 
80 

 
93 
 
103 
 
80 
 
83 

 
95 
 
104 
 
84 
 
87 

 
88 
 
96 
 
75 
 
78 

 
81 
 
89 
 
68 
 
71 

 
100 
 
109 
 
88 
 
90 

 
99 
 
108 
 
87 
 
90 

 
 

5.5.2 

 
 
Building Details and Building Component Transmission Loss 

Buildings, tanks and stacks, that have a potential to affect noise propagation by means of screening or 
reflection, have been incorporated in the Scenario 1 model with consideration to the Plant layout 
drawings. First-order reflections only were considered. They were not included in the baseline model. 

 
Figure 5 shows the isometric view of the buildings, tanks and stacks included in the model. Non shaded 
buildings and tanks are not noise sources and have been included in the model due to their affect on 
noise propagation by screening or reflection. 

 
The compressor enclosures were modeled as distinct area sources (i.e. radiating walls and roof) and are 
shaded blue (Figure 5).The sound power of an area source (such as the compressor enclosures) is 
dependent on the indoor noise levels within the building or enclosure, the wall or roof sound transmission 
loss (in other terms, its capacity to attenuate sound levels) and overall surface. 

 
In the absence of particular architectural details for the compressor enclosures, but with the view to 
comply with the occupational health and safety criteria of 85 dB(A) at 1 m, it was assumed that the 
compressor enclosures would be either: 

 
Corrugated iron enclosures; or 

Corrugated iron enclosures with additional sound insulation. 

Table 12 presents the sound transmission loss used in the assessment for each of the above. 
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Table 12 

 
 
 
 
 
 
 
 
 
 
 
 
 
Transmission loss of compressor enclosures, dB 
 

Octave band centre frequency (Hz) / Sound transmission loss (dB) 
Enclosure type R W 

31.5 63 125 250 500 1k 2k 4k 8k 
 

Corrugated iron 
 

Insulated corrugated 
iron 

 
1 
 
8 

 
3 
 
12 

 
5 
 
18 

 
14 
 
27 

 
20 
 
33 

 
23 
 
36 

 
24 
 
37 

 
24 
 
37 

 
24 
 
37 

 
22 
 
35 
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Figure 5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Scenario 1 noise model – Isometric view 
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5.5.3 

 
 
 
 
 
 
 
 
 
 
 
 
 
Noise Modeling Results 

Predicted LA 10 noise levels generated by the Collie Urea Plant at noise sensitive receptor locations for 
different meteorological conditions are summarised in Table 13. Receptors within the 3 km buffer are 
shaded grey and have not been assessed against night time assigned levels (Section 4.4). Predicted LA 

10 noise levels over the appropriate assigned level are in bold type. 
 

Table 13 
 
Scenario 1- Predicted night time LA 10 noise levels, dB(A) 

 
 
 
 
Worse case 

Receptor Calm 
North east winds South west winds 

 
#29 

 
#30 

 
#33 

 
#35 

 
#36 

 
#38 

 
#39 

 
#41 

 
#43 

 
#44 

 
#52 

 
#54 

 
#55 

 
#56 

 
#57 

 
#67 

 
#69 

 
#70 

 
#71 

 
#72 

 
20 
 
21 
 
21 
 
21 
 
24 
 
23 
 
23 
 
22 
 
42 
 
36 
 
22 
 
32 
 
25 
 
28 
 
23 
 
21 
 
19 
 
22 
 
19 
 
20 

 
25 
 
27 
 
26 
 
26 
 
24 
 
28 
 
23 
 
22 
 
48 
 
42 
 
27 
 
38 
 
30 
 
34 
 
28 
 
26 
 
24 
 
27 
 
24 
 
24 

 
26 
 
27 
 
21 
 
21 
 
29 
 
23 
 
28 
 
27 
 
43 
 
37 
 
22 
 
33 
 
25 
 
29 
 
23 
 
21 
 
19 
 
22 
 
19 
 
19 
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Table 13 shows predicted noise levels which comply with the night time assigned level of 35 dB(A) at all 
receptors. 

 
Night time LA 10 noise level contour plots under worse case meteorological conditions are shown for north 
east winds (Figure 6) and south west winds (Figure 7). Figure 6 shows there are no exceedances of the 
night time assigned level of 35 dB(A) predicted along the buffer. The EPA assigned level of 33 dB(A) is 
predicted to be marginally exceeded at Point A. Figure 7 shows predicted exceedance of the EPA night 
time assigned level of 26 dB(A) at Point B. 

 
Figure 6 and Figure 7 show compliance with 65 dB(A) at the Plant boundary is demonstrated for worse 
case north east winds and south west winds. 

 
The results from the Scenario 1 noise model show significant reduction compared to the baseline model, 
however, there is a requirement to further reduce sound power levels in order to demonstrate compliance 
with EPA night time assigned levels. 

 
As for the baseline model, major sources contribution to noise levels at receptors #56 and #39 were 
examined. The main contributing sources were identified as: 

 
Power station air inlet; 

Coal milling and drying; 

Coal milling and drying stacks; 

Power station exhaust; and 

Gasifiers. 

Opportunities to reduce sound power levels from each of the sources were examined. Following 
discussions with PCF’s Design Team, it was agreed that sound power levels could be further reduced 
and were assessed for Scenario 2. 
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5.6 

 
 
 
 
 
 
 
 
 
 
 
 
 
Scenario 2 – Source Reduction 

Results from noise modeling of Scenario 1 shows there are predicted to be exceedances of the EPA 
night time assigned levels. In order to demonstrate compliance with assigned levels, further source 
sound power level reduction was required. 

 
The Scenario 2 noise model was based on the plant layout and sound power levels used for Scenario 1, 
with sound power reductions applied to the coal milling and drying and gasifier units and power station 
air inlet and exhaust sources. 

 
 

5.6.1 

 
 
Operational Noise Sources 

The coal milling and drying and gasifier units have been identified by PCF’s Design Team as areas of the 
Plant were sound power levels are able to be reduced during detailed engineering of the Plant. Limited 
information exists on the performance of operating coal milling and drying and gasifier units in Australia. 
However, the Design Team has visited operating plants throughout Europe and based on their 
experiences are confident reductions can be achieved. Scenario 2 has considered a conservative 3 dB 
sound power level reduction: 

 
Coal milling and drying units – 108 dB(A); 

Coal milling and drying stacks – 104 dB(A); and 

Gasifier units – 114 dB(A). 

The revised sound power levels are shown in Table 14. 
 

Installation of heavy duty air inlet and exhaust silencers was identified as being an effective measure to 
reduce noise emissions from the power station. A 3 dB reduction is considered readily achievable. The 
revised sound power levels for the power station are provided in Table 14. 

 
All other noise sources were modeled as for Scenario 1. 

 
 

5.6.2 

 
 
Building Details and Building Component Transmission Loss 

First-order reflections were considered from buildings, tanks and stacks, as per Scenario 1. The 
compressor enclosures were modeled as distinct area sources (i.e. radiating walls and roof) as per 
Scenario 1. 
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Table 14 

 
 
 
 
 
 
 
 
 
 
 
 
 
Scenario 2 - Sound power levels, dB 

 
 

Source 

 
Source 
height 

 
Octave band centre frequency (Hz) 

 
Overall 

(m) 63 125 250 500 1k 2k 4k 8k dB dB(A) 
 

Coal milling and drying 
 

Coal milling and drying stack 
 

Gasifier 
 

Power station air inlet 
 

Power station 
 

Power station exhaust 

 
10 
 
60 
 
70 
 
20 
 
20 
 
35 

 
109 
 
112 
 
105 
 
114 
 
110 
 
119 

 
107 
 
104 
 
106 
 
116 
 
106 
 
113 

 
106 
 
102 
 
102 
 
116 
 
105 
 
104 

 
105 
 
101 
 
105 
 
98 
 
103 
 
94 

 
102 
 
97 
 
107 
 
80 
 
101 
 
87 

 
102 
 
96 
 
110 
 
75 
 
97 
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5.6.3 

 
 
 
 
 
 
 
 
 
 
 
 
 
Noise Modeling Results 

Predicted LA 10 noise levels generated by the Collie Urea Plant at noise sensitive receptor locations for 
different meteorological conditions are summarised in Table 15. Predicted LA 10 noise levels over the 
appropriate assigned level are shaded grey. 

 
Table 15 

 
Scenario 2 - Predicted night time LA 10 noise levels, dB(A) 

 
 
 
 
Worse case 

Receptor Calm 
North east winds South west winds 

 
#29 

 
#30 

 
#33 

 
#35 

 
#36 

 
#38 

 
#39 

 
#41 

 
#43 

 
#44 

 
#52 

 
#54 

 
#55 

 
#56 

 
#57 

 
#67 

 
#69 

 
#70 

 
#71 

 
#72 

 
18 
 
19 
 
20 
 
20 
 
22 
 
22 
 
21 
 
21 
 
41 
 
34 
 
21 
 
31 
 
23 
 
27 
 
22 
 
19 
 
18 
 
21 
 
18 
 
19 

 
23 
 
26 
 
25 
 
24 
 
22 
 
27 
 
21 
 
21 
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41 
 
26 
 
37 
 
29 
 
33 
 
27 
 
24 
 
23 
 
26 
 
23 
 
23 

 
24 
 
26 
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20 
 
27 
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26 
 
26 
 
41 
 
35 
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21 
 
18 
 
18 
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Table 15 shows predicted noise levels which comply with the night time assigned level of 35 dB(A) at all 
receptors. 

 
Night time LA 10 noise level contour plots under worse case meteorological conditions are shown for north 
east winds (Figure 8) and south west winds (Figure 9). Figure 8 shows no exceedances of the night time 
assigned level of 35 dB(A) predicted along the buffer and predicted compliance with the EPA assigned 
level of 33 dB(A) at Point A. Figure 9 shows no exceedances of the night time assigned level of 35 dB(A) 
predicted along the buffer and predicted compliance with the EPA night time assigned level of 26 dB(A) 
at Point B. 

 
Figure 8 and Figure 9 show compliance with 65 dB(A) at the Plant boundary is demonstrated for worse 
case north east winds and south west winds. 

 
The results from the Scenario 2 noise model show significant reduction compared to the baseline model 
and demonstrate compliance with EPA night time assigned levels. 
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6. 

 
 
 
 
 
 
 
 
 
 
 
 
Conclusions 

 
 

GHD has completed revised noise modeling for the Collie Urea Plant in order to demonstrate 
compliance with relevant night time assigned LA 10 noise levels. This assessment has considered three 
scenarios as follows: 

 
Baseline model - Based on a revised Plant layout and previously estimated sound power levels; 

Scenario 1 – Baseline model and enclosure of large compressors throughout the Plant; and 

Scenario 2 – Scenario 1 and additional noise mitigation on coal milling and drying and gasification 
equipment and power station air inlets and exhausts. 

Noise modeling completed for each scenario shows: 
 

Baseline scenario: 

– 
 
 

– 

Predicted exceedance of the night time LA 10 assigned levels at a noise sensitive receptor (#56) 
and several locations along the buffer; and 
Predicted exceedance of the EPA assigned levels at Point A and Point B. 

Scenario 1 – Enclosure of compressors: 

– 
 
 

– 

Compliance with night time assigned levels demonstrated at all noise sensitive receptors and 
along the buffer; and 
Predicted exceedance of the EPA assigned levels at Point A and Point B. 

Scenario 2 – Source reduction: 

– 

– 

Compliance with night time assigned levels at all receptors and along the buffer; and 

Compliance with the EPA assigned levels at Point A and Point B. 

The revised noise modeling has demonstrated that compliance with night time LA 10 assigned levels can 
be achieved by reducing source sound power levels as follows: 

 
Enclosing compressors within the Plant to achieve compliance with 85 dB(A) at 1 m: 

– 
 
 

– 
 
 

– 
– 

Ammonia synthesis main compressor enclosed in a typical enclosure (corrugated iron roof and 
walls); 
Compressors in the urea synthesis area enclosed in typical enclosures with additional sound 
insulation; 
Air separation unit main compressor enclosed in a typical enclosure; and 

Sulphur plant main compressor enclosed in a typical enclosure. 

Reducing the sound power level by approximately 3 dB for the following equipment: 

– 

– 

Coal milling and drying and gasifier units through design and engineering; and 

Power station air inlets and exhaust through use of heavy duty silencers. 
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7. 

 
 
 
 
 
 
 
 
 
 
 
 
Scope and Limitations 

 
 

This report presents the results of an investigation and analysis to determine the noise impacts from the 
Collie Urea Plant and was produced specifically for the purposes of this commission. GHD accepts no 
responsibility for other use of the data. 

 
It is not the intention of the assessment to cover every element of the acoustical environment, but rather 
to conduct the assessment with consideration to the prescribed work scope. 

 
The findings of the noise assessment represent the findings apparent at the date and time of the 
monitoring and the conditions of the area at that time. It is the nature of environmental monitoring that not 
all variations in environmental conditions can be accessed and all uncertainty concerning the conditions 
of the ambient noise environment cannot be eliminated. Professional judgment must be exercised in the 
investigation and interpretation of observations. 

 
In conducting this assessment and preparing the report, current guidelines for noise were referred to. 
This work has been conducted in good faith with GHD’s understanding of the client’s brief and the 
generally accepted consulting practice. 

 
No other warranty, expressed or implied, is made as to the information and professional advice included 
in this report. It is not intended for other parties or other uses. 
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Appendix A 
 

Glossary of Noise Terminology 
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Ambient noise 
 
 

A-weighted 
 
 
 
 

Background 
noise 

 
dB 

 
 

dB(A) 
 

Hz 
 

Impulsive noise 

 
 
 
 
 
 
 
 
 
 
 
 
 
Level of noise from all sources, including background noise from near and far and 
the source of interest. 
 
A-weighted noise level has been filtered in such a way as to represent the way in 
which the human ear perceives sound. This weighting reflects the fact that the 
human ear is not as sensitive to lower frequencies as it is to higher frequencies. A- 
weighted sound level is described as LA dB. 
 
Noise level from sources other than the source of concern. 
 
 
Decibel is the unit that describes the sound pressure and sound power levels of a 
noise source. It is a logarithmic scale referenced to the threshold of hearing. 
 
Unit used to measure ‘A-weighted’ sound pressure levels. 
 
Units for frequency are known as Hertz. 
 
An impulsive noise source has a short-term banging, clunking or explosive sound. 
The quantitative definition of impulsiveness is: 
A variation in the emission of a noise where the difference between LA Peak and LA Max 

Slow is more than 15 dB when determined for a single representative event. 
 

LA Slow 
 
 
 

LA Fast 
 
 
 

LA Peak 
 
 

LA Max 

 
LA 1 

 
 
 

LA 10 
 
 

LA 90 
 
 

LA Eq 
 
 
 
 

LA Max assigned 
level 

 
This is the noise level in decibels, obtained using A-weighting and S time weighting 
as specified in AS1259.1-1990. Unless assessing modulation, all measurements use 
the slow time weighting characteristic. 
 
This is the noise level in decibels, obtained using A-weighting and F time weighting 
as specified in AS1259.1-1990. This is used when assessing the presence of 
modulation only. 
 
This is the maximum reading in decibels using A-weighting and P time weighting as 
specified in S1259.1-1990. 
 
LA Max level is the maximum A-weighted noise level during a particular measurement. 
 
LA 1 level is the A-weighted noise level which is exceeded for 1% of the measurement 
period and is considered to represent the average of the maximum noise levels 
measured. 
 
LA 10 level is the A-weighted noise level which is exceeded for 10% of the 
measurement period and is considered to represent the intrusive noise level. 
 
LA 90 level is the A-weighted noise level which is exceeded for 90% of the 
measurement period and is considered to represent the background noise level. 
 
The equivalent steady state A-weighted sound level (‘equal energy’) in decibels 
which, in a specified time period, contains the same acoustic energy as the time- 
varying level during the same period. It is considered to represent the average noise 
level. 
 
Means an assigned level which, measured as a LA Slow value, is not to be exceeded 
at any time. 
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LA 1 assigned 
level 

 
LA 10 assigned 
level 

 
Linear 

 
 

L Linear, Peak 
 
 

Maximum 
design sound 
level 

 
Modulating 
noise 

 
 
 
 
 
 
 
 
 

One-third 
octave band 

 
Peak velocity 

 
Rating 
background 
level (RBL) 

 
 
 
 
 
 
 
 
 
 
 
 
 
Means an assigned level which, measured as a LA Slow value, is not to be exceeded 
for more than 1% of the representative assessment period. 
 
Means an assigned level which, measured as a LA Slow value, is not to be exceeded 
for more than 10% of the representative assessment period. 
 
Sound levels measured without any weightings are referred to as ‘linear’ and the 
units are expressed as dB(lin). 
 
Maximum reading in decibels obtained using P-time-weighting characteristic as 
specified in AS 1259.1-1990. 
 
The level of noise above which most people occupying the space start to become 
dissatisfied with the level of noise. 
 
 
A modulating source is regular, cyclic and audible and is present for at least 10% of 
the measurement period. The quantitative definition of modulation is: 
A variation in the emission of noise that - 

3. Is more than 3 dB LA Fast or is more than 3 dB LA Fast in any one-third octave 
band; 

4. Is present for at least 10% of the representative assessment period; and 

5. Is regular, cyclic and audible. 
 
Means a band of frequencies spanning one-third of an octave and having a centre 
frequency between 25 Hz and 20,000 Hz inclusive. 
 
Level of vibration velocity measured as a non-RMS quantity in mm/s. 
 
The overall single-figure background level representing each assessment period 
(day/evening/night) over the whole monitoring period (as opposed to over each 24- 
hour period used for the assessment background level). This is the level used for 
assessment purposes. It is defined as the median value of: 

– 
 
 

– 
 
 

– 

All the day assessment background levels over the monitoring period for the 
day (7:00 am to 6:00 pm); 
All the evening assessment background levels over the monitoring period for 
the evening (6:00 pm to 10:00 pm); or 
All the night assessment background levels over the monitoring period for the 
night (10:00 pm to 7:00 am). 
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Representative 
assessment 
period 

 
 

Reverberation 
time 

 
 

RMS 
 
 

Satisfactory 
design sound 
level 

 
Sound pressure 
level (LP) 

 
 
 
 

Sound power 
level (LW) 

 
 
 
 

Specific noise 
 
 

Tonal noise 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Vibration 
velocity level 

 
 
 
 
 
 
 
 
 
 
 
 
 
Means a period of time not less than 15 minutes and not exceeding four hours, 
determined by an inspector or authorised person to be appropriate for the 
assessment of a noise emission, having regard to the type and nature of the noise 
emission. 
 
Of an enclosure, for a sound of a given frequency or frequency band, the time that 
would be required for the reverberantly decaying sound pressure level in the 
enclosure to decrease by 60 decibels. 
 
Root mean square level; used to represent the average level of a wave form such as 
vibration. 
 
The level of noise that has been found to be acceptable by most people for the 
environment in question and also to be not intrusive. 
 
 
The sound pressure level of a noise source is dependent upon its surroundings 
(influenced by distance, ground absorption, topography, meteorological conditions 
etc) and is what the human ear actually hears. Noise modeling predicts the sound 
pressure level from the sound power levels taking into account ground absorption, 
barrier effects, distance etc. 
 
Under normal conditions, a given sound source will radiate the same amount of 
energy, irrespective of its surroundings, being the sound power level. The sound 
power level of a noise source cannot be directly measured using a sound level meter 
but is calculated based on measured sound pressure levels at known distances. 
Noise modeling incorporates source sound power levels as part of the input data. 
 
Relates to the component of the ambient noise that is of interest. This can be 
referred to as the noise of concern or the noise of interest 
 
A tonal noise source can be described as a source that has a distinctive noise 
emission in one or more frequencies. An example would be whining or droning. The 
quantitative definition of tonality is: 
The presence in the noise emission of tonal characteristics where the difference 
between - 

6. The A-weighted sound pressure level in any one-third octave band; and 

7. The arithmetic average of the A-weighted sound pressure levels in the two 
adjacent one-third octave bands, 

is greater than 3 dB when the sound pressure levels are determined as LA eq,T 

levels where the time period T is greater than 10% of the representative 
assessment period, or greater than 8 dB at any time when the sound pressure 
levels are determined as LA Slow levels. 

This is relatively common in most noise sources. 
 
The RMS velocity of a vibration source over a specified time period, measured in 
mm/s. 
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Appendix B 
 

Noise Charts 
 
 

Chart of Noise Level Descriptors 
Typical Noise Levels 
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