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Rokobauer Pty Ltd

PO Box 4550

Penrith Plaza

NSW 2750

Attention: Grant Rokobauer

Ref: 4616RepLetCV1.odt

23 February 2017

Dear Grant

RE: RESOURCE RECOVERY FACILITY, GORMANS HILL – RESPONSE TO INFORMATION REQUEST

Further to the  information request regarding operation of the existing concrete batching plant and potential

crystalline silica emissions,  this report  letter  presents the results  of  additional  dispersion modelling for the

proposed  Gormans  Hill  Facility.  The  information  presented  in  this  letter  is  supplementary  to  the  analysis

presented in the report dated 3 November 2016, ‘Air Quality Assessment - Resource Recovery Facility, Gormans

Hill’ prepared on behalf of All Crushed Up.

Additional Analysis

The additional analysis relates to the potential for release of crystalline silica as a component of the emissions

from the proposed construction waste recycling facility. Silica is a component of some construction materials,

particularly  those  containing  sand,  and  a  proportion  may  be  in  the  crystalline  form.  Air  quality  goals  for

exposure to crystalline silica in the ambient environment and in working environments are presented in Table 1. 

Table 1: Assessment Air Quality Criteria

Pollutant Air Quality Criteria

(g/m3)

Averaging Period Source

Respirable Crystalline

Silica (as PM2.5)

3 

Ambient Goal
Annual Victorian EPA

Respirable Crystalline

Silica

100

Occupational Threshold
8 hour average Safe Work Australia
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Revised Dispersion Modelling

To  assess  the  potential  emissions  of  crystalline  silica,  the  composition  of  construction  materials  and  the

expected content has been considered. A summary of the typical proportions has been prepared by Workplace

Health and Safety Queensland1 as presented in Table 2. 

Table 2: Proportion of Crystalline Silica in Building Materials

Construction or Building Material % Composition Crystalline Silica

Sand and sandstone 96 – 100 %

Calcium-silicate bricks 50 – 55 %

Aggregate in concrete 30 %

Clay bricks 15 – 27 %

Fibre cement sheets 10 – 30 %

Demolition dust 3 – 4 %

The information presented in Table 2 confirms that the potential emissions of crystalline silica, even assuming all

of the silica bonded in the construction materials were released during the recycling process, would typically be

less than 55 % of the material being processed. The only material where the composition of silica is higher is for

sand  or  sandstone,  and  these  materials  would  comprise  a  small  proportion  of  the  overall  waste  stream

processed at the site. For the modelling, a conservative approach has been adopted in which it is assumed that

100 % of the predicted PM2.5 concentrations are comprised of crystalline silica. In reality only a portion of the

emissions would be crystalline silica, hence this approach represents a significant over estimate of potential

emissions. 

The  atmospheric  dispersion  modelling  has  included  the  sources  associated  with  the  construction  waste

processing activity, based on the emission rates adopted for the original dispersion modelling analysis as shown

in Table 3. Particulate emissions associated with the haul road have not been included. The haul routes are to be

sealed and swept  regularly,  hence are unlikely  to be a source of  crystalline silica emissions which  will  be

primarily associated with the processing of concrete and fibre cement waste. 

The plant is assumed to operate at a maximum throughput rate of 300 tonnes per day, which is double the

expected daily throughput, to predict the potential maximum 8-hour average crystalline silica concentration. For

the purposes of predicting the annual average crystalline silica concentrations, for comparison to the long term

ambient goal, the proposed average daily throughput rate of 150 tonnes per day has been adopted.

1 Workplace  Health  and  Safety  Queensland,  Silica  Lung  Fact  Sheet,  2009  (http://www.stemsafe.com.au/silica-lung-

factsheet.pdf)
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Table 3: Emission Factors (300 tonnes per day throughput)

No. Activity/Source Units TSP PM10 PM2.5

F1
Unloading

concrete rubblea
kg/Mg 0.00506 0.00239 0.000362

F2
Loading concrete

rubble to crushera
kg/Mg 0.00506 0.00239 0.00036

F3 Concrete crusherb kg/Mg 0.00270 0.00120 0.000180

F4 Screeningb kg/Mg 0.01250 0.00430 0.0006

F5
Crushed concrete

material handlinga
kg/Mg 0.00506 0.00239 0.00036

F6 Material Storaged kg/m2/hr 0.00004 0.00002 0.0000030

a Derived from Equation 1 of AP 42 Chapter 13.2.4, assuming an average wind speed of 3.2 m/s based on average wind 

speed between 7 am and 6 pm at the Bathurst Airport BOM station. A moisture content of 1% has also been adopted for 

concrete dust.

b Emission factor for tertiary crushing and screening for stone processing

c Derived from Equation 1 of AP 42 Chapter 13.2.1, assuming  truck weight of 30 tonnes and site pavement surface silt 

loading of 12 g/m2 as per Table 13.2.1-2 (for a concrete batching plant).

d Wind erosion emission factor for coal stockpiles

In terms of the potential for cumulative emissions, it is understood that the proponent has agreed to a condition

requiring  that  the  approved  batching  plant  and  proposed  construction  waste  recycling  activity  will  not  be

operated simultaneously. The potential for emissions of crystalline silica from the concrete batching plant is low

(< 30 %, even if all of the silica contained in the concrete aggregates was released to atmosphere) compared to

the waste recycling process. As the modelling has assumed daily operations for the waste recycling process, for

those periods when concrete batching occurs the potential emissions are lower hence the modelling adequately

represents the potential impacts from this source.

No other sources significant sources of particulate emissions were identified in the 2016 assessment, hence the

potential for other sources of crystalline silica in the local area to contribute to cumulative impacts is considered

to be negligible.

Dispersion Modelling Results

The dispersion modelling has adopted the same meteorological data inputs as the 2016 modelling. Predictions

of maximum receptor concentrations have been completed for the site boundary, to assess the risk of off site

impacts. Figure 1 identifies the modelled boundary receptor positions.
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Figure 1:  Modelled Boundary Receptor Positions
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The results  of  the  dispersion  modelling  predictions  for  PM2.5,  assuming that  100  % of  the PM2.5 comprises

crystalline silica, are presented for each of the boundary receptor positions in Table 4.

Table 4: Maximum Predicted PM2.5 Ground Level Concentrations at the Site Boundary

Receptor

Maximum Predicted Concentrations PM2.5 (µg/m3)

Annual Average

(150 tonnes per

day average)

Crystalline Silica

Air Quality

Criteria (µg/m3)

8 hour Average

(300 tonnes/day

worst case)

Crystalline Silica

Air Quality

Criteria (µg/m3)

1 0.13 3 5.24 100

2 0.21 3 6.95 100

3 0.62 3 9.97 100

4 1.57 3 46.14 100

5 0.88 3 23.73 100

6 1.34 3 30.03 100

7 1.38 3 43.25 100

8 0.33 3 10.73 100

9 0.15 3 7.96 100

10 0.14 3 6.13 100

11 0.28 3 10.89 100

12 0.63 3 13.44 100

13 0.62 3 16.63 100

14 0.57 3 11.83 100

15 0.49 3 6.47 100

16 0.23 3 5.76 100

17 0.11 3 3.70 100

18 0.11 3 4.34 100
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The results presented in Table 4 confirm that the predicted concentrations at the site boundary are well within

the annual average ambient goal recommended by the Victorian EPA for crystalline silica and the Safe Work

Australia 8 hour limit.

Conclusions

On the basis of the results of the dispersion modelling, it is concluded that the potential emissions of crystalline

silica from the proposed construction material recycling operation are low, providing the mitigation measures

identified in the original assessment are adopted:

⚫ maximum daily throughput limit of 300 tonnes/day;

⚫ average daily throughput of 150 tonnes/day;

⚫ use of wind sprays capable of achieving a 50% reduction to wind erosion, screening and crushing activities;

⚫ roads are fully sealed and swept regularly to minimise dust emissions; and

⚫ the concrete batching plant is not to be operated at the same time as the construction waste recycling

facility. 

Please contact us if any further information is required.

Yours sincerely

for Air Noise Environment Pty Ltd

Claire Richardson  BSc(Hons), MAAS

Principal Consultant

Note: All professional advice provided by Air Noise Environment, including any information contained in this

letter, is subject to the terms of the Disclaimer shown on our website at www.ane.com.au/disclaimer.
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Acoustik 

13 Orana Street 

Orange 2800 

Phone +61 (0) 431 914 038 

harpertc@gmail.com 

ABN: 27238273391 

3 February 2017      (REF: 1602.002.Letter.0) 

 

Chris Clark 

51 Upfold Street 

Bathurst NSW 2795 

Letter of Opinion - Machine Vibration Impacts on Levee Walls 

Acoustik provides the following advice in response to comments from stake holders about the 

development application for a Concrete Recycling Plant at 51 Upfold Street, Bathurst NSW. 

The stake holder comment is that vibration generated by equipment could impact or damage the 

levee walls that bound the North-western to North-eastern sides of the site. The levee walls protect 

the area from flooding of the Macquarie River and Queen Charlottes Creek. 

Vibration levels of concrete recycling equipment proposed for use at the site was measured by 

Acoustik on the 15 June 2016. The equipment measured is a Komplet Concrete crushing machine, 

Komplet Sieving machine, and a Agrison front-end loader. In all cases the level of vibration 

(acceleration) measured at 10 metres from centre of the machines during operation did not exceed 

the most sensitive residential vibration criteria. 

For a residential vibration receiver, the preferred limit is 0.010 m/s2 in the z-axis and 0.0071 m/s2 

for x and y axes. For a workshop, preferred limit is 0.040 m/s2 and 0.029 m/s2 respectively.  

There is no current Australian Standard or guidelines to address vibration levels that damage 

buildings. In general, vibration levels that do not affect human amenity are lower than those 

associated with building damage. 

A Hammbreaker Metal & Stone Shredder is also proposed for use at the site and vibration levels for 

this machine was not measured as it was not available on the 15 June 2016. However, the perceptive 

vibration levels for the Hammbreaker were similar to the previous machines and we have no reason 

to believe that higher vibration levels would results from the measurement of the Hammbreaker 

machine. 

British Standards  

British Standard BS 7385-2:1993 “Part 2: Guide to damage levels from groundborne vibration” 

provides advice regarding the effect of ground vibration and damage to buildings and soil 

compaction. The criteria for transient vibration to generate cosmetic damage (hairline cracks on a 

wall surface or growth of existing crack) is a peak component particle velocity level of 15 mm/s. 

BS 7385-2:1993 advises that loose and especially water-saturated cohesionless soils can be 

vulnerable to vibration that leads to liquefaction and compaction. Such soil movement could cause 

damage to the levee wall foundation. The standard advises that vulnerability for such soils occurs at 

(peak particle velocity) p.p.v values of about 10 mm/s. 

The soil vulnerability vibration criterion is set for a cohesionless type soil. We could expect that the 

levee wall contractor built the wall foundations on a well compacted and stable soil and thus it 

would be less vulnerable to the effects of vibration. If the soil around the foundations of the levee 

wall is loosely compacted a suitably qualified civil engineer should be consulted to confirm the 

levee bank soil type. 
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The measured velocity vibration levels from the concrete recycling equipment at 10 metres from the 

centre of operations was 0.13 mm/s p.p.v with the highest component value of 0.13 mm/s along the 

z-axis. The Levee walls are at least 10 metres of more from the operational centre of the machinery. 

Even for measurements taken at 3 metres from the equipment the velocity vibration levels were 

0.66 mm/s p.p.v with the highest component value of 0.54 mm/s along the x-axis 

We note that the machinery at site would be considered a continuous vibration source and thus 

damage due to fatigue could occur at levels less than the transient criteria. The measured levels are 

well below the vibration criteria even allowing for the continuous vibration. Vibration values are 

typically 1% of building vibration criterion and 2% of soil criterion at 10 metres for the equipment. 

It is our opinion, the low levels of vibration the machine vibration would have no negative impact 

on the levee walls. 

As a precaution, concrete recycling processes could cease if flood waters saturated the soil around 

the levee walls and not recommence until the soil had dried out. 

Sincerely, 

Tom Harper 
Principal Engineer 
Acoustik 




