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1.0 Introduction 
National Ceramic Industries Australia Pty Ltd (NCIA) operates a tile manufacturing facility located in 
Rutherford, New South Wales. This Annual Environmental Management Report (AEMR) describes 
and discusses NCIA’s environmental performance for the period between 1 August 2015 and 31 July 
2016 (hereafter referred to as the ‘2016 reporting period’).  

1.1 NCIA Background 

1.1.1 Current Operations 

NCIA manufactures ceramic wall and floor tiles for the Australian market from its facility located off 
Racecourse Road, Rutherford, within the Rutherford Industrial Estate. The facility has been operating 
since its commissioning in early 2004. Prior to the development of the facility at Rutherford, the 
majority of Australia’s domestic ceramic tile consumption was imported from China, South East Asia, 
Italy, Spain and Brazil. 

Tiles are manufactured from raw materials including a mixture of clay, white granite, rhyolite and 
glazes. Clay, granite and rhyolite are naturally occurring and are supplied by quarries within Australia, 
whilst glazes and other consumables are either supplied locally or imported.  The tile manufacturing 
process involves mixing and preparing raw materials in specified proportions, pressing the prepared 
mix into the desired shape, and then drying prior to decorating and glazing. The tiles are then fired in 
the facility’s kiln prior to sorting, packaging and dispatch. Finished tiles are stored and loaded for 
distribution outside of the building in the south western corner of the site. All transport to and from the 
site is via road, with semi-trailers and B-double trucks transporting the raw materials and finished 
product. 

The operation currently comprises one spray drier, a clay mill, two tile production lines and two kilns, 
all housed within a single factory building approximately 488 m long and 80 m wide. The current 
operations represent the first two of eight approved stages of the facility. With these two operational 
stages active, the maximum production of the facility is approximately 6.4 million m2 of ceramic tiles 
per annum. The facility operates 24 hours per day, 7 days per week, and currently employs 52 full time 
staff.  

1.1.2 Future Planned Operations 

NCIA currently holds approval for the development of Stages Three–Eight of the facility, none of which 
are yet constructed or commissioned. Stages Three–Four would see the commissioning of an 
additional two production lines within the existing factory building, for an increased production rate of 
up to 12.8 million m2 of tiles per annum. Stages Five–Eight would involve the construction and 
operation of a second factory building with four additional production lines on an adjacent parcel of 
land to the east of the existing facility. Once all eight development stages are operational, the facility’s 
production capacity would increase to 25.6 million m2 of tiles per annum. 

The approval for the facility’s expansion was sought by NCIA in response to the anticipated continuing 
increase in tile demand, both domestically and internationally. The timeline for construction of the 
remaining stages (i.e. Stages Three–Eight) is dependent upon market demand and remains uncertain 
at the time this AEMR has been prepared. In the short term, additional production is expected to be 
achieved through improved efficiencies (refer to Section 8.2) rather than expansion of the facility. 

1.1.3 Historic and Current Production Volume 

Tile production volume since commissioning and inclusive of the 2016 reporting period is presented in 
Figure 1. Production volume is reported (and presented here) annually in accordance with the 
Environmental Protection Licence (EPL) annual reporting period, that is 1 August to 31 July each year.  

NCIA’s Project Approval (MP 09_0006) provides a staged approach to production limit in m2 per 
annum, while NCIA’s EPL No. 11956 provides for production in tonnes per annum. 

Between 1 August 2015 and 31 July 2016 the facility operated 337 days, for a total output of 79,707 
tonnes of ceramic tiles (or approximately 5.03 million m2).  These production levels are well below the 
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maximum production authorised under NCIA’s current approvals (refer to Section 1.2), but are 
commensurate to the current stage of development of the facility (i.e. Stage two). 

 
Figure 1 Production Volume Since 2004 

 

1.2 Regulatory Context 

1.2.1 Current Approvals 

On 19 January 2012 NCIA was granted Project Approval (MP 09_0006), which rationalised and 
consolidated the development as approved under the previous Development Consent (DA 449-12-
2002-i), and the proposed expansion of the facility. Subsequently, NCIA formally relinquished the 
previous Development Consent (DA 449-12-2002-i) with effect from 19 January 2013.  

The NCIA facility is therefore currently operating in accordance with the conditions of Project Approval 
(MP 09_0006), issued by the Department of Planning and Environment (DP&E).  

In addition, the facility also operates in accordance with EPL No. 11956 issued by the NSW 
Environment Protection Authority (EPA), which authorises NCIA to produce 50,000 - 200,000 tonnes 
of ceramic tiles per annum. 

It is noted that many of the requirements of the current Project Approval are required prior to 
commencement of construction of the next stage of the approved operation (i.e. Stages Three–Eight). 
As commencement of construction of the next stage of the approved operation has not yet 
commenced, these conditions have not yet been activated.  

Notably, an Operation Environmental Management Plan (OEMP) was prepared in accordance with the 
previous Development Consent to provide an environmental management framework for the facility. 
The current Project Approval does not require an OEMP, but instead requires the preparation of an 
Environmental Management Strategy (EMS) prior to commencement of construction works associated 
with development Stages Three–Eight. As this condition is not yet activated, NCIA continues to 
operate in accordance with the OEMP (AECOM, 2014). The OEMP is reviewed on a three yearly 
basis, and was last reviewed in 2014, with the updated OEMP being finalised in 2015. 

1.2.2 AEMR Requirement 

This AEMR has been prepared by AECOM Australia Pty Ltd (AECOM) on behalf of NCIA in 
accordance with Schedule 4, Condition 60 of the Project Approval. The AEMR outlines the 
environmental compliance and performance of the NCIA facility in relation to the conditions of the 
Project Approval and NCIA’s EPL No. 11956. The AEMR is distributed to DP&E.  

The requirements of Condition 60 of the Project Approval and the cross-reference to the AEMR 
section where the requirement is addressed are provided in Table 1. 
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Table 1 Schedule 4, Condition 60 of Project Approval (MP 09_0006) 

Condition Requirement AEMR Section 

60 Every year from the date of this approval1, unless the Director-
General agrees otherwise, the Proponent shall submit an AEMR 
to the Director-General and relevant agencies. The AEMR shall: 

This AEMR 

60 (a) be conducted by suitably qualified team whose appointment has 
been endorsed by the Director-General; 

Quality 
Information 

60 (b) be submitted within 3 months of the period being assessed by the 
AEMR; 

AEMR to be 
submitted by 30 
October 2015 

60 (c) identify the standards and performance measures that apply to the 
development; 

Section 2.0 

60 (d) include a summary of the complaints received during the past 
year, and compare this to the complaints received in previous 
years; 

Section 3.0 

60 (e) include a summary of the monitoring results for the development 
during the past year; 

Section 4.0 

60 (f) include an analysis of these monitoring results against the 
relevant: 
 impact assessment criteria; 
 monitoring results from previous years; and 
 predictions in the EA. 

Section 5.0 

60 (g) identify any trends in the monitoring; Section 5.0 

60 (h) identify any discrepancies between the predicted and actual 
impacts of the project, and analyse the potential cause of any 
significant discrepancies; 

Section 5.0 

60 (i) identify any non-compliance over the last year, and describe what 
actions were (or are being) taken to ensure compliance; and 

Section 6.0 

60 (j) identify continuous improvement measures, outlining new 
developments in air quality and noise control, and detailing 
practices that have been implemented on the site during the 
previous year, to reduce air quality and noise impacts. 

Section 8.0 

 

Note on timeline 

Due to the AEMR reporting timeline as stated in the Project Approval (i.e. 19 January to 18 January 
each year), there has historically been some overlap in the timeline of environmental monitoring 
undertaken at NCIA which aligns to the EPL timeline requirements – namely from 1 August to 31 July 
of each year. As a result, previous years’ AEMRs have in some cases been affected by: 

 Gaps in monitoring data (e.g. where the monitoring data was incomplete at the time the AEMR 
was to be submitted); or 

 Data and monitoring results presented and discussed in the AEMR actually occurring outside the 
AEMR reporting timeline, and in that sense being at odds with the intent of the AEMR. 

NCIA sought DP&E’s approval (during a meeting with Leah Cook of DP&E held on 15 July 2015) to 
amend the AEMR reporting timeframes to align it with that of the EPL. The request was granted by 
DP&E on 17 July 2015. Therefore this AEMR and all subsequent AEMRs will cover the same reporting 
periods as the EPL, and report on NCIA’s environmental performance between 1 August and 31 July 
each year. 

                                                      
1 This condition is now superseded by DP&E’s approval to amend the AEMR reporting period so that it is aligned with that of the 
EPL reporting timeline. The AEMR now covers the period between 1 August and 31 July.  
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2.0 Standards and Performance Measures 
The NCIA OEMP provides the environmental management framework to guide the operation of the 
facility. The OEMP defines the environmental management practices, procedures and personnel 
responsibilities to ensure compliance with conditions of statutory approvals and licences. 

Specific environmental standards and performance measures used to assess the achievement of 
environmental objectives are drawn from requirements, obligations and initiatives listed within: 

 Project Approval (MP 09_0006), granted by the Minister for Planning; 

 EPL 11956, issued by the NSW EPA; and 

 The National Ceramic Industries Australia Expansion - Environmental Assessment (AECOM, 5 
July 2010) hereafter referred to as ‘2010 EA’. 

Commitments made within the 2010 EA have been incorporated into the Project Approval and EPL for 
the facility as compliance criteria. These compliance criteria are used to assess the environmental 
performance of the facility and to monitor the environmental impact on the surrounding environment. 
Compliance criteria and the monitoring results for the current reporting period are presented in Section 
4.0 of this AEMR. 
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3.0 Complaints 
Condition 60(d) of the Project Approval requires that the AEMR include a summary of complaints 
received during the current reporting period compared to complaints received in previous years. 

The history of complaints received by NCIA is presented in Table 2. For the third consecutive reporting 
period, no complaints were received. Overall, the history of complaints shows that very few community 
complaints are received in relation to NCIA operations. 

 

Table 2 Historical Complaints Received by NCIA 

Year 
Number of 
Complaints 

Issue Details 

2016 Nil Nil None Required. 

2015 
(partial) 

Nil Nil None Required. 

2014 Nil Nil None required. 

2013 1 Air Quality Complaint made via email on 24 July 2013 regarding air 
quality in Rutherford area. 

2012-13 1 1 Complaint made from neighbouring Heritage Green 
Residential Estate regarding storage of waste tiles 
causing visual nuisance. It is noted that this was 
previously considered to be a legal issue and therefore 
not previously recorded as a complaint. 

2011-12 Nil Nil None Required. 

2010-11 Nil Nil None Required. 

2009-10 1 Air Quality Complaint made from neighbouring Heritage Green 
Residential Estate regarding non-compliances identified 
in the Environment Audit. 

2008-09 Nil Nil None Required. 

2007-08 1 Air Quality  Anonymous complaint to EPA regarding visible black 
smoke. Report submitted to EPA on 25 March 2008. 
Visible black smoke unlikely to have originated from 
NCIA. No further action required. 

2006-07 1 Odour Anonymous complaint to EPA regarding odour. 
Discussed with EPA. Odour unlikely to have originated 
from NCIA. No further action required. 

2005-06 2 Air Quality / 
Odour 

Complaint made regarding visible plume. Complainant 
contacted and issue discussed. No further action 
required. 

Anonymous complaint to EPA regarding odour. 
Discussed with EPA. Odour unlikely to have originated 
from NCIA. No further action required. 

2004-05 1 Air Quality Complaint made regarding visible plume. Complainant 
contacted and issue discussed. No further action 
required. 
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4.0 Environmental Monitoring Results 
The following parameters are monitored for the facility in accordance with the conditions of the Project 
Approval and / or the EPL and / or for internal due diligence requirements: 

 Ambient air monitoring (northwest and southeast of the facility): 

- Fine Particulates (PM10); and 

- Fluoride (particulate, gaseous and total). 

 Fluoride Impact on Vegetation: 

- Quarterly visual assessment of vegetation; and 

- Quarterly fluoride content in vegetation. 

 Meteorological monitoring: 

- Wind speed at 10 metres; 

- Wind direction at 10 metres; 

- Temperature at 5 metres; and 

- Rainfall. 

 Stack emission testing (all stacks): 

- Total particulates (TSP); and 

- Fine particulates (PM10). 

 Additionally, for the kiln stacks: 

- Mercury (Hg); 

- Cadmium (Cd); 

- Nitrogen Oxides (NOx); 

- Hazardous substances (metals); 

- Hydrogen Fluoride (HF); 

- Sulfuric acid mist (H2SO4); and 

- Sulfur trioxide (SO3). 

 Noise monitoring: 

- LAeq(15 minute); and 

- LA1(1 minute). 

In addition to the above-listed parameters, NCIA also keeps internal records of water usage and waste 
production associated with the facility’s operation. Water quality monitoring is also undertaken of the 
stormwater contained in the water retention basins. 

A summary of the monitoring results for these parameters during the current reporting period is 
provided below. 

  



AECOM 2016 Annual Environmental Management Report – 1 August 2015 - 31 July 2016 

Revision 0 – 28-Oct-2016 
Prepared for – National Ceramic Industries Australia – ABN: 83100467267 

10

4.1 Ambient Air Monitoring Results 

The ambient air quality monitoring program commenced on 12 March 2004 to record background data 
prior to commencement of Stage 1 operations. The program was designed and implemented in 
accordance with the requirements of NCIA’s EPL. The monitoring program also satisfies the 
requirements of the current Project Approval. 

In accordance with EPL condition M2.1, PM10 (24-hour) and Fluoride (24-hour and weekly) are 
monitored at two locations: northwest and southeast of the facility (refer Figure 2). 

For PM10 monitoring, two sampling locations have been established to determine concentrations at the 
NCIA property boundary, along the dominant southeast-northwest wind axis. The monitors are sited in 
accordance with AS/NZS 3580.1.1:2007 Guide to siting air monitoring equipment. Sampling and 
analyses of PM10 are undertaken as per AS/NZS 3580.9.6:2003 Determination of suspended 
particulate matter. Discrete 24-hour samples are collected every 6 days according to the NSW EPA 
schedule. 

Two fluoride monitoring units (manual, double filter paper samplers) have been sited at each of the 
two locations identified for monitoring of PM10, and are operated in accordance with AS3580.13.2:2013 
Determination of gaseous and acid-soluble particulate fluorides. At each location, one monitor 
operates continuously over a 7-day period to provide weekly fluoride concentration averages. These 
units are designated ‘Northwest HF7’ and ‘Southeast HF7’. The remaining unit at each site operates 
continuously for discrete 24-hour periods according to the NSW EPA 6-day cycle to provide 24-hour 
averages for sampler operation days. Units are designated ‘Northwest HF’ and ‘Southeast HF’. 
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Figure 2 Ambient Air Monitoring Locations 
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4.1.1 PM10 – Monitoring Results 

The EPL does not specify ambient air concentration limits, however Condition 15 of the Project 
Approval sets out criteria for PM10. The criteria are the same as those set out in the EPA’s Approved 
Methods for the Modelling and Assessment of Air Pollutants in New South Wales (NSW DECC, 2005). 

A summary of PM10 monitoring results from both monitoring locations for the current reporting period is 
provided in Table 3, alongside the relevant criteria. The PM10 results for the NW and SE locations are 
also graphed in Figure 3 and Figure 4 respectively. 

 

Table 3 Summary of Ambient Air Monitoring: PM10 Results 

Parameter Criteria NW Location SE Location 

Annual Average Concentration (µg/m3) 30.0 22.2 17.7 

Standard Deviation (µg/m3) - 10.4 8.0 

24-hour Minimum Concentration (µg/m3) - 2.7 3.5 

24-hour Maximum Concentration (µg/m3) 50.0 51.5 38.2 

Note: Bold font indicates an exceedance of the criteria 

 

The results in Table 3 and Figure 3 show that there was one exceedance of the 24-hour maximum 
concentration at the NW monitoring location (recorded PM10 concentration of 51.5 µg/m3 on 19 
November 2015). Meteorological conditions recorded at the on-site meteorological station indicate that 
winds for this day were predominantly from the west, meaning that the NW monitoring station is up 
wind of the NCIA facility. This indicates that NCIA was not a major contributor to this exceedance. 

Apart from this isolated exceedance, the remainder of PM10 monitoring results for the NW and SE 
monitoring locations during the reporting period were below the 24-hour and annual average guideline 
criteria.  

Comparison to historical monitoring results and analysis of trends is discussed further in Section 5.1. 
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Figure 3 PM10 Monitoring – northwest location 

 
Figure 4 PM10 Monitoring – southeast location 
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4.1.2 Fluoride – 24 Hour Monitoring Results 

There is no ambient air fluoride concentration limits specified in the EPL or Project Approval. To 
provide context for the ambient air monitoring results, guideline levels have been taken from the EPA’s 
Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales (NSW 
DECC, 2005). 

A summary of 24-hour fluoride monitoring results from both monitoring locations for the current 
reporting period is provided in Table 4. The 24-hour fluoride monitoring results for the NW and SE 
locations are also graphed in Figure 5 and Figure 6 respectively. 

Table 4 Summary of Ambient Air Monitoring: 24-hour Fluoride Results 

Parameter 
Guideline 
Criteria 

NW Location SE Location 

Annual Average Concentration (µg/m3) - 0.34 0.51 

Standard Deviation (µg/m3) - 0.38 0.56 

24-hour Minimum Concentration (µg/m3) - 0.05 0.07 

24-hour Maximum Concentration (µg/m3) 2.9 2.01 2.72 

 

The results in Table 4 indicate that for both the NW and SE monitoring locations the 24-hour total 
fluoride emissions satisfied the DECC (2005) guideline criterion for the entire reporting period. 

Comparison to historical monitoring results and analysis of trends is discussed further in Section 5.1. 
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Figure 5 24-hour Fluoride Monitoring – northwest location 

 

 
Figure 6 24 hour Fluoride Monitoring – southeast location 
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4.1.3 Fluoride – Weekly (7-Day) Monitoring Results 

There is no ambient air fluoride concentration limits specified in the EPL or Project Approval. To 
provide context for the ambient air monitoring results, guideline levels have been taken from the EPA’s 
Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales (NSW 
DECC, 2005). 

A summary of weekly fluoride monitoring results from both monitoring locations for the current 
reporting period is provided in Table 5. The weekly Fluoride monitoring results for the NW and SE 
locations are also graphed in Figure 7 and Figure 8 respectively. 

Table 5 Summary of Ambient Air Monitoring: Weekly Fluoride Results 

Parameter 
Guideline 
Criteria 

NW Location SE Location 

Annual Average Concentration (µg/m3) - 0.24 0.19 

Standard Deviation (µg/m3) - 0.23 0.15 

Weekly Minimum Concentration (µg/m3) - 0.012 0.02 

Weekly Maximum Concentration (µg/m3) 1.7 1.12 0.52 

 

The results in Table 5 indicate that for both the NW and SE monitoring locations the weekly Fluoride 
levels satisfied the DECC (2005) guideline criterion for the entire reporting period. 

Comparison to historical monitoring results and analysis of trends is discussed further in Section 5.1. 
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Figure 7 Weekly Fluoride Monitoring – northwest location 

 

 
Figure 8 Weekly Fluoride Monitoring – southeast location 
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4.2 Fluoride Impact on Vegetation 

Monitoring the impact of atmospheric fluoride on vegetation in the area surrounding the NCIA facility 
commenced in 2004. The monitoring program was designed by AECOM based on the assessment 
methods developed by Dr David Doley of the University of Queensland. 

In accordance with condition M4.1 of the EPL, the impact of fluoride on vegetation was monitored by 
undertaking visual assessments of the condition of local vegetation surrounding the NCIA facility and 
by foliar sampling of selected flora species for laboratory analysis of fluoride content.  Samples chosen 
for fluoride content analysis were selected on the basis of known species sensitivity toward fluoride, 
representation of certain species and vegetation type (over storey, cultivated vegetation and forage 
crops). Generally, the species assessed in the monitoring program were selected based on their 
known sensitivity to atmospheric fluoride impacts. 

Quarterly vegetation assessments were conducted during the reporting period as well as an Annual 
Vegetation Condition Assessment (December 2015). The results of the surveys are summarised 
below. 

The sites monitored for vegetation condition assessments during the reporting period are shown in 
Figure 9. Monitoring site details as well a photograph of each monitoring site location (at the time of 
the annual Q4 2015 survey) are provided in Appendix A1. The monitoring locations included eighteen 
‘impact’ sites (eight sites monitored quarterly plus an additional ten sites monitored during the annual 
survey only) and one ‘reference’ site. All impact sites were selected to be generally within the areas of 
highest predicted ambient fluoride concentration – i.e. within the prevailing wind directions for the 
region (northwest-southeast axis), whilst the reference site location was selected to be outside the 
prevailing winds.  

At each monitoring site and for each of the monitored flora species, the visible injury symptoms to 
leaves were classified in accordance with the scoring criteria and injury categories presented in 
Table 6. 

Table 6 Symptom code for visible injury to vegetation with particular reference to fluoride 

Injury 
Symptom 

Chlorosis / Marginal 
necrosis 

Tip necrosis 

Cupping / 
Branch dieback 
/ Canopy 
thinning 

Insect attack injury 
(leaf chewing / sap 
sucking) 

Category % of leaf width / area % of leaf length  
Entire leaf or 
tree 

% of leaf area  

0 nil nil nil nil 

1 very slight <2% very slight <2% very slight  very slight <2% 

2 slight <5% slight <5% slight  slight <5% 

3 distinct <10% distinct <10% distinct  distinct <10% 

4 marked <25% marked <25% marked  marked <25% 

5 severe <50% severe <50% severe  severe <50% 

6 very severe <75% very severe <75% very severe  very severe <75% 

7 extreme >75% extreme >75% extreme extreme >75% 
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Figure 9 Vegetation survey monitoring location 
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4.2.1 Visual Condition Assessment Results – Impact Sites 

The complete tabulated results of the visible injury assessments performed during the quarterly and 
annual surveys are provided in Appendix A2, and a selection of photographs of impacted foliage 
included in Appendix A3. The results have been summarised below and supported graphically in 
Figure 10 to Figure 12. 

The visual assessments found that inclusive of all quarterly surveys during the reporting period, 
emission related injury symptoms (i.e. chlorosis, cupping, necrosis, anthocyanin accumulation) were 
present in the foliage of approximately 71% of all species assessed, whilst approximately 79% of all 
species assessed displayed some level of insect attack injury symptoms (refer to Table 7). The lower 
prevalence of emissions and insect attack injury symptoms recorded during the Q4 annual survey is 
largely due the inclusion in this survey of several species that are less sensitive to injury symptoms 
(e.g. acacia, casuarina, pinus, hakea spp.), whereas quarterly surveys only include sensitive eucalypt 
species. 

Table 7 Proportion of surveyed species showing injury symptoms 

 

Emission related injury symptoms Insect injury symptoms 

Q3 

2015 

Q4 

2015 

Q1 

2016 

Q2 

2016 
TOTAL 

Q3 

2015 

Q4 

2015 

Q1 

2016 

Q2 

2016 
TOTAL 

No. species 

assessed 

17 

(100%) 

61 

(100%) 

17 

(100%) 

17 

(100%) 

112 

(100%) 

17 

(100%) 

61 

(100%) 

17 

(100%) 

17 

(100%) 

112 

(100%) 

Injury symptoms 

present 

15 

(88%) 

39 

(64%) 

12 

(71%) 

14 

(82%) 

80 

(71%) 

17 

(100%) 

37 

(61%) 

17 

(100%) 

17 

(100%) 

88 

(79%) 

Injury symptoms 

absent 

2 

(12%) 

22 

(36%) 

5 

(29%) 

3 

(18%) 

32 

(29%) 

0 

(0%) 

24 

(39%) 

0 

(0%) 

0 

(0%) 

24 

(21%) 

 
 
Figure 10 shows the prevalence of each visual 
foliage injury symptom observed in all species 
during the surveys. It indicates that tip necrosis 
and leaf undulation / cupping were the most 
commonly occurring symptoms (30-32% of all 
observations), followed by chlorosis (22%) and 
marginal necrosis (11%), whilst symptoms of 
anthocyanin accumulation were generally 
uncommon (5% of all observations). 

The severity of recorded emission related 
injury symptoms overall ranged from very slight 
to marked (i.e. between 2% and 25% of leaf 
area affected – refer to Table 6). For each 
quarterly survey during the reporting period, 
Figure 11 depicts the distribution of injury 
severity classes recorded in all flora species 
surveyed. The results indicate the following: 

 
Figure 10 Relative prevalence of fluoride related symptoms 

 For each survey, between 60% and 72% of all species were affected at worst by slight injury 
symptoms (i.e. injury class 2 and less – maximum of 5% leaf area impacted); 

 The remainder of the species (i.e. between 28% and 40% of plants surveyed) were affected by 
distinct or marked injury symptoms (i.e. injury class 3 or 4 – 10-25% of leaf area impacted); and 

 No species displayed severe or higher visual injury symptoms (i.e. >25% leaf area impacted). 

In relation to insect attack injury, ~64% of all symptoms recorded were very slight (i.e. <2% leaf area 
affected), ~28% were slight (i.e.2–5% leaf area affected), ~7% were distinct (i.e. 5–10% leaf area 
affected), and less than 1% (2 instances) were marked (~10–25% leaf area affected). No severe (or 
higher) symptoms were recorded. 

22%

30%

32%

11%

5%

Chlorosis Cupping

Tip necrosis Marginal necrosis

Anthocyanyn accumulation



AECOM 2016 Annual Environmental Management Report – 1 August 2015 - 31 July 2016 

Revision 0 – 28-Oct-2016 
Prepared for – National Ceramic Industries Australia – ABN: 83100467267 

21

 
Figure 11 Proportion of flora species affected by emissions related visual injury symptoms during the surveys 

Figure 12 depicts the relationship between the maximum emission related visual injury score recorded 
for each species (inclusive of all surveys) and their distance from the kiln stacks at NCIA. The results 
showed little correlation between foliage injury and the distance to the emission source (r2 = 0.05), 
indicating that emission impacts to foliage may spread further from the NCIA site than the furthest 
monitoring site. For instance, category 4 injury symptoms were observed up to ~1,400m away from the 
NCIA facility at Site 6, while category 3 symptoms occurred as far as Site 4 (~2,300m from the NCIA 
facility). This also suggests that within the current suite of monitoring sites, variables such as flora 
species type or the sensitivity of specific individuals are more relevant than the distance from emission 
source in determining atmospheric fluoride impacts on local vegetation. However and importantly, as 
several other air pollution sources are present in the region which may also impact vegetation and 
foliage condition, the geographical extent of fluoride impacts to foliage attributable to NCIA activities 
alone cannot be confidently determined.  

 
Figure 12 Relationship between distance from kiln stacks and maximum visual injury score in foliage of species 
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4.2.2 Visual condition Assessment Results – Reference Site 

A broad diversity of species was assessed at this site. Generally the surveyed vegetation was in good 
and healthy condition, with species not showing signs of chlorosis, marginal necrosis or anthocyanin 
accumulation. Some foliage injury symptoms were recorded including leaf cupping and tip necrosis, 
however those were only detected in a minority of the species surveyed, and their severity was 
generally limited to class 1 (very slight) or class 2 (slight) injuries (with one exception in the Corymbia 
maculata individual which showed marked (class 3) cupping symptoms during the Q1 2016 survey. 

Insect attack injury symptoms were recorded in 56% of all species assessed (mostly in eucalypt 
species) species, with their severity ranging from very slight to distinct (Class 3 Injury). 

4.2.3 Fluoride Content Assessment Results 

Foliage samples for fluoride content assessment were collected from various established locations 
during each of the surveys undertaken during the reporting period. Where possible, both current and 
previous season leaves were collected for analysis and mixed to create a bulk sample for the site. 
Grasses at Wollombi Road (Site 11) were sampled in approximate proportion to their representation or 
percentage ground cover at the sampling site and were collected at a height judged to be that at which 
cattle would graze (thereby avoiding the inclusion of soil and roots). 

Samples were sent to a NATA accredited laboratory for analysis, and the results are provided in  
Table 8. Detailed results as provided by the laboratory (certificates of analysis) have been included in 
Appendix A4. 

Foliar fluoride content results generally show that: 

 Individual species and plants show varying degrees of resistance and/or sensitivity to impacts 
caused by atmospheric fluoride impacts, with recorded foliar fluoride concentrations ranging from 
<10.0mg/kg to 92.6mg/kg; and 

 For each individual species sampled, foliar fluoride concentrations show seasonal variations, 
reflecting the dominant wind patterns in the area – i.e. with concentrations increasing (or 
decreasing) as the dominant winds blow toward (or away from) the monitoring sites location from 
the NCIA emission stacks.  

A comparison of these results to previous years and further discussion are provided in Section 5.2 of 
this AEMR. 

Table 8 Sites and Species within the Survey Area Selected for Foliage Fluoride Content Assessment 

Site 
# 

Species 
Foliage 
Season 
Sampled 

Fluoride Content (µg/g, dry) 

Q3 2015 Q4 2015 Q1 2016 Q2 2016 

5 Eucalyptus 
moluccana 

Mixed 
55.6 63.5 

49.1 28.1 

11 Grasses Current <10.0 11.0 17.0 <10.0 

13 Corymbia maculata Mixed 39.7 15.2 16.4 <10.0 

13 Eucalyptus 
amplifolia 

Mixed 
92.6 69.1 

92.0 32.2 

15 Corymbia maculata Mixed 19.0 62.4 49.4 49.2 

19 Vitis vinifera Current 
<10.0 <10.0 

17.9 Not 
sampled# 

# being a deciduous species, vitis vinifera had no foliage present at the time of the Q2 2016 survey, and hence could not be 

sampled for analysis. 
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4.3 Meteorological Monitoring 

Meteorological data is recorded at the meteorological station established at the southeast air 
monitoring site. The station is sited and operated in accordance with approved methodologies (NSW 
EPA, 2001) for the continuous measurement of wind speed (10 m), wind direction (10 m), sigma theta 
(10 m) and temperature (5 m). A tipping bucket rain gauge is also located at the site to provide daily 
average rainfall rates. 

The dominant function of meteorological monitoring at NCIA is to gain an understanding of the 
influence that NCIA operations and background pollutant sources have on the results of the ambient 
air quality monitoring program.  

The monthly data for temperature and rainfall are provided in Figure 13. Monthly wind roses 
presenting the wind speed and direction for the reporting period are provided in Appendix B. A 
summary of the dominant wind patterns throughout the 2016 reporting period is provided below. 

It is noted that a signal data issue occurred with the temperature data logger between 10 February 
2016 and 3 March 2016 and temperature data is not available for this period. For the purposes of this 
AEMR, temperature data for this period has been substituted with data from the Bureau of 
Meteorology local monitoring station (Maitland Visitors Centre monitoring station, located 
approximately 4km from Rutherford). 

Review of the monthly wind roses for the reporting period indicated the following: 

 In August and September 2015 winds were blowing predominantly from the west-northwest; 

 In October 2015 winds were variable, blowing from the northeast, southeast, east, west and 
northwest; 

 Between November 2015 and April 2016 winds were predominantly from the southeast to east, 
with some winds also blowing from the west; 

 During May and June 2016 winds were almost exclusively blowing from the west; and 

 In July 2016 winds were predominantly blowing from the west-southwest, west and west-
northwest.  

Wind speeds recorded over the year from the NCIA on-site weather station were generally low to 
medium with an average wind speed of 2.0 m/s during the reporting period. The maximum hourly 
average wind gust during the reporting period was recorded at 11.2 m/s on 20 June 2016. 

 
Figure 13 Average Monthly Rainfall and Temperature Range (1 August 2015 – 31 July 2016) 



AECOM 2016 Annual Environmental Management Report – 1 August 2015 - 31 July 2016 

Revision 0 – 28-Oct-2016 
Prepared for – National Ceramic Industries Australia – ABN: 83100467267 

24

4.4  Stack Emissions Testing 

Stack emissions testing is undertaken annually in accordance with the EPL reporting period. Stack 
emissions testing of the facility was conducted in December 2015. Emission sources assessed during 
the testing period were those defined in the EPL and listed in Table 9. 

Table 9 Emission Source Descriptions 

EPL Identification Number  Emission Source Description 

1 Clay Preparation (CP1) 

3 Pressing and Drying (PD1) 

5 Dryer (D1) 

6 Dryer (D2) 

9 Glaze Line 

10 Selection Line (SL 1,2,3,4) 

12 Spray Dryer (SD1) 

14 Kiln 1 (KP1) 

15 Kiln 2 (KP2) 

18 Hot Air Cooler 1 (HAC1) 

19 Hot Air Cooler 2 (HAC2) 

 

Each source was tested for Total Particulate Matter (TSP) and Fine Particulate (PM10). Testing 
conducted on the Kiln 1 and Kiln 2 stacks measured concentrations of total fluoride (as HF), sulfuric 
acid mist (H2SO4 as SO3), sulfur dioxide (SO2 as SO3), total hazardous substances (metals), nitrogen 
oxides (NO, NO2, NOx and Equivalent NO2), cadmium and mercury. All sampling was conducted in 
accordance with the applicable EPA test methods, with analyses conducted by a NATA-accredited 
laboratory. 

The Project Approval does not specify pollutant concentration limits for the facility; however these are 
specified in Condition L3 of the EPL. Summaries of the emission testing results, along with the EPL 
pollutant discharge limits, are provided in Table 10 and Table 11. 

All emission concentrations are converted to standard conditions of 0°C, dry gas and 1 atmosphere 
pressure for comparison with appropriate regulatory limits. The Nitrogen Oxides, Total Particulate and 
Fine Particulate (PM10) emission concentrations from the Kiln stack exhausts are corrected to 18% O2. 

During the current reporting period there was an exceedance of the Total Particulate discharge limit at 
EPL point 18 (Hot Air Cooler 1), and the Total Fluoride discharge limit at EPL point 14 (Kiln 1) and 
EPL point 15 (Kiln 2). All other pollutant concentrations were below the limits specified for each source 
in the EPL. 
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Table 10 Summary of Particulate Emission Monitoring Results (December 2015) 

Source 
Fine Particulate 
(PM10) (mg/m3) 

Total Particulate 
(mg/m3) 

Regulatory Limit 
(mg/m3) * 

Clay Preparation (CP1) (EPL 1) <0.27 0.26 20 

Pressing and Drying (PD1) (EPL 3) 1.9 20 20 

Dryer (D1) (EPL 5) 5.0 8.5 20 

Dryer (D2) (EPL 6) 3.2 4.7 20 

Glaze Line (EPL 9) 0.98 1.0 20 

Selection Line (SL 1,2,3,4) (EPL 10) <0.27 1.2 20 

Spray Dryer (SD1) (EPL 12) <0.32 2.1 20 

Hot Air Cooler 1 (HAC1) (EPL 18) 1.7 9.7 5 

Hot Air Cooler 2 (HAC2) (EPL 19) 3.5 3.7 5 

* Note – Regulatory limit only applies to Total Particulate.   Bold font indicates an exceedance of the criteria 

Table 11 Summary of Emission Monitoring Results – Kiln 1 and Kiln 2 (December 2015) 

Pollutant  Kiln 1 (EPL 14) Kiln 2 (EPL 15) 
Regulatory Limit 
(mg/m3) 

Fine Particulate (at 18% O2) (PM10) 
(mg/m3) 

3.1 5.2 
N/A 

Total Particulate (at 18% O2) (mg/m3) 4.7 10 20 

Total Fluoride (as HF) (mg/m3) 7.5 15.2 5 

Sulfuric Acid Mist (H2SO4 as SO3) (mg/m3) 8 77 100 

Sulfur Dioxide (SO2 as SO3) (mg/m3) 350 340 N/A 

Total Hazardous Substances (Metals) 
(mg/m3) 

0.038 0.16 
1 

Total Oxides of Nitrogen (at 18% O2) (as 
Equivalent NO2) (mg/m3) 

44 49 100 

Cadmium (mg/m3) 0.0023 0.016 0.1 

Mercury (mg/m3) 0.000097 0.0016 0.1 

Note: Bold font indicates an exceedance of the criteria 

 

4.5 Noise Monitoring 

Noise limits set out in NCIA’s Project Approval are more stringent than those set out in the EPL and 
therefore the Project Approval limits are used to assess compliance with noise requirements. The 
Project Approval states that noise generated from NCIA should not exceed 35 dB(A), Leq(15 min) during 
the day, evening or night periods, at the Kenvil Close and Wollombi Road noise monitoring locations 
(as specified in clause 26 of the Project Approval). The Project Approval also sets a night time sleep 
disturbance criteria of 45 dB(A) Lmax. 

Noise levels are measured in accordance with NCIA’s Project Approval, EPL, and the procedures in 
the NSW Industrial Noise Policy (INP) (NSW EPA, 2000). In accordance with the INP, the noise 
criteria apply under all meteorological conditions except during rain, wind speeds greater than 3m/s (at 
10 m above ground level) and intense temperature inversions (greater than +3°/100) between 6 pm 
and 7 am. Data obtained during these meteorological conditions were omitted. 

The noise monitoring was undertaken by Spectrum Acoustics in May 2016. A series of attended noise 
measurements, of 15 minutes duration, were made in Kenvil Close and in Wollombi Road on Monday 
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23 May 2016 during the day, evening and night time periods. Measurements were also made during 
the day time period on the NCIA site. At the time of the monitoring activities at NCIA were being 
carried out under typical operating conditions.  

The results of the attended noise measurements at each location and time are summarised in 
Table 12. 

Table 12 Received Noise Levels During Attended Noise Monitoring (23 May 2016) 

Location Time 
dB(A), 
Leq (15 

min) 

Wind speed 
/ direction 

Identified Noise Sources 
dB(A), 
Lmax 

Kenvil Close 12.19 
pm 

57 12.1/NW Wind (57), construction (31), NCIA 
inaudible 

n/a 

Kenvil Close 9.00 pm 45 1.5/WNW Traffic (42), train (41), insects (34) 
NCIA (29) 

32 

Kenvil Close 10.01 
pm 

45 1.2/WNW Train (42), traffic (41), NCIA (32), 
insects (30) 

35 

Wollombi Rd 12.44 
pm 

64 11.7/NW Traffic (64), wind (51), NCIA 
inaudible 

n/a 

Wollombi Rd 9.27 pm 60 1.3/WNW Traffic (60), train (41), NCIA (31), 
insects (26) 

35 

Wollombi Rd 10.24 
pm 

54 1.1/WNW Traffic (54), NCIA (33), insects (32)  36 

 

The results show that the received noise from the NCIA facility was inaudible during the day, and was 
audible and measureable at each of the monitoring locations during the evening and night time 
periods. However, on all occasions and at all times the noise from NCIA did not exceed the relevant 
criterion, including the sleep disturbance criterion. 

During the day time, the monitoring of the acoustic environment at the Kenvil Close location was 
impacted by noise from the construction of the Heritage Parc residential estate. At this location there 
was also significant contribution from traffic noise on the New England Highway during each of the 
monitoring periods. 

At the Wollombi Road monitoring location, noise from traffic on Wollombi Road was the most 
significant contributor to the measured noise.  Analysis of data from those times when the traffic noise 
was low allowed for the determination of the contribution of other noise sources to the overall acoustic 
environment. 

Generally, noise emissions from NCIA are relatively constant and steady with very few easily 
discernible Lmax events.  Lmax noise levels measured on the NCIA site (during the day) did not vary by 
more than 2-4 dB(A) from the measured Leq noise levels.  Based on the results shown in Table 12 this 
means that the Lmax noise at the closest receivers in Kenvil Close and Wollombi Road would be 
significantly lower than the 45 dB(A) criterion for the site. Likewise, the measured Lmax noise level 
attributed to NCIA also shows compliance with the sleep disturbance criterion, as shown in Table 12. 

4.6 Water 

4.6.1 Water Usage 

Water usage at NCIA is principally for use in the tile manufacturing process and wash down 
requirements. Water is also required for staff amenities, landscaping and firefighting if required.  

Although there is no regulatory limit on water usage, Schedule 3 Condition 44 of the Project Approval 
stipulates that NCIA will need to seek approval from Hunter Water Corporation (HWC) before its water 
consumption is expected to exceed 92ML/year. 

NCIA used a total of approximately 42 ML of process water during the current reporting period. This is 
well below the threshold value of 92ML/year for which HWC approval is required. 
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4.6.2 Stormwater Quality 

Stormwater quality is monitored on a weekly basis within Pond 4, which is located in the south-east 
corner of the property. Monitoring started in 2009 and is ongoing, with the parameters monitored 
including pH value, Electrical Conductivity (EC) (as a measure of salinity) and water temperature, as 
well as visual observations of turbidity levels, odour and colour. The intent of the monitoring is to 
assess the suitability of stormwater as an alternative water supply for use in plant processes in the 
future, with a view to reduce NCIA’s water consumption.  

The results of the stormwater monitoring during the current reporting period for pH and EC are 
presented in Figure 14 and Figure 15, respectively.  For assessment purposes the monitoring results 
are compared against the ANZECC Water Quality Guidelines for industrial use (2000). The data 
shows that: 

 pH values during the 2016 reporting period oscillated between 6.5 and 8.0 with a decreasing 
trend throughout the reporting period, and pH values within the ANZECC guidelines at all time; 
and 

 EC values were low and show a slight decreasing trend throughout the reporting period, with 
levels generally around 500 µS/cm, indicating that the water is non-saline.  The EC values were 
also within the ANZECC guidelines for the entire reporting period. 

 
Figure 14 Stormwater Quality Monitoring – pH 
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Figure 15 Stormwater Quality Monitoring – EC 

4.7 Waste Generation 

There are no regulatory requirements in terms of waste generation quantities, types or production 
efficiency targets pertaining to the facility operations. The Project Approval simply stipulates that a 
designated area for the storage and collection of waste and recyclable material must be provided at 
the facility (Schedule 3 Condition 52). 

The main waste generated from the operation includes tile waste and baghouse waste. Tile waste 
comprises both green tiles (or green waste) (i.e. raw material waste from unfired tiles) and broken fired 
tiles. Baghouse waste largely consists of the fine grade lime that is used to filter the kiln exhaust 
stream and neutralise the emitted fluoride. Other types of waste generated from the facility include 
consumables, packaging waste and general domestic waste generated within the office and 
lunchroom, however these wastes represent an extremely minor part of the total waste stream. 

The amounts of tile waste generated during the 2016 reporting period (shown as a proportion of the 
total tile production) is presented in Figure 16.  

NCIA’s targets for tile waste are to not exceed 2% (for green waste) and 10% (for fired waste) of the 
total tile production, respectively.  The green tile waste target was achieved every month throughout 
the reporting period. The amount of fired waste exceeded the target for ten months of the reporting 
period. Approximately 5% of total production is currently reused in the manufacturing process (i.e. 
milled again and re-sent through the production line), bringing the actual waste levels down by 5%. 
Consequently, the fired waste target was achieved 7 months and the average monthly waste reduced 
from 14.5% to 9.5% therefore achieving the fired waste target.  

 



AECOM 2016 Annual Environmental Management Report – 1 August 2015 - 31 July 2016 

Revision 0 – 28-Oct-2016 
Prepared for – National Ceramic Industries Australia – ABN: 83100467267 

29

 
Figure 16 Tile Waste (Green and Fired) Generation during 2015-2016 
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5.0 Discussion of Environmental Performance 
This section provides an assessment of the monitoring results for the current reporting period against 
the criteria set out in the Project Approval and EPL, the predictions made in the 2010 EA, and the 
monitoring results from previous years. Trends observed in the monitoring results or discrepancies 
between predicted and actual impacts are discussed. 

5.1 Ambient Air Quality 

The 2010 EA predicted that, with the exception of PM10, emissions from NCIA would meet all of the 
ambient air criteria. The 2010 EA stated that existing background 24-hour PM10 concentrations already 
exceeded the EPA criterion. While it was predicted that the annual average PM10 criterion would be 
met, the 2010 EA indicated that the 24 hour average PM10 concentrations may exceed the criteria 
under worst case dispersion conditions. Specifically, predictions made in the 2010 EA for the project 
included the following: 

 The maximum cumulative 24 hour average PM10 concentration at the closest existing private 
receptor was predicted to be 53.4 µg/m3 (compared to the criterion of 50 µg/m3); 

 The maximum cumulative 24 hour average PM10 concentration for residential receptors within the 
Heritage Parc (located at 99 Racecourse Road, Rutherford) was predicted to be 57.7 µg/m3 

(compared to the criterion of 50 µg/m3); 

- The cumulative impact of predicted maximum PM10 concentrations at all existing residential 
receptors was considered to be minor despite the predicted cumulative results being above the 
guidelines. It was not expected that the predicted PM10 impacts would be beyond levels already 
experienced due to the minor contribution of the project when compared to the elevated 
background PM10 levels; 

- No exceedances of 24 hour or weekly Fluoride concentrations at existing residential receptors 
were predicted; 

- The maximum cumulative 24 hour Fluoride concentration for future residential receptors within 
Heritage Parc was predicted to be 3.2 µg/m3 (compared to the criterion of 2.9 µg/m3); and 

- The predicted exceedances of the Fluoride criterion represent a worst case scenario with NCIA 
operating all eight Stages. Only two Stages of the development are currently operational.  

Ambient air quality monitoring during the current reporting period indicated that the levels of PM10, 24-
hour fluoride and weekly fluoride (presented in Section 4.1) were generally compliant with the relevant 
guidelines criteria, with only one exceedance of the 24 hour PM10 criteria (recorded PM10 
concentration of 51.3 µg/m3 compared to the criteria of 50 µg/m3). This recorded PM10 concentration 
was below the maximum cumulative 24 hour average PM10 concentration predicted in the 2010 EA 
(53.4 µg/m3) and NCIA were not considered to be a major contributor to the exceedance given the 
wind direction on that day. The monitoring results for the current reporting period are therefore 
considered to be consistent with the predictions made in the 2010 EA.  

Historical ambient air monitoring results recorded since commencement of operations (15 March 2004 
to current) are shown in Figure 17 to Figure 22.  An analysis of historical trends in air pollutants 
concentrations (and where relevant comparisons against the 2016 reporting period results) reveals the 
following: 

 Data since 2004 indicate that there are no discernible trends in PM10 concentrations, with variable 
results generally oscillating around a relatively stable annual average, and isolated increases in 
concentrations occurring episodically.  

 PM10 levels during the 2016 reporting period were within the lower range of values when 
compared against historical data, with a decreasing trend in annual average PM10 levels 
compared to previous reporting years.  

 Following seven years of relatively low and steady levels of fluoride emissions between 2004 and 
2011 (despite isolated and episodic increases), the 2014 AEMR noted an increasing trend in 
gaseous fluoride between 2012 and 2014, which was observable in both the 24-hour and weekly 
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fluoride levels. The 2015 partial year AEMR noted that decreasing levels were observed 
compared to the previous two years, however it appears that this trend has not continued. While 
fluoride emissions during the 2016 reporting period were below the 24 hour and 7 day fluoride 
guideline criteria, there were fluctuations in fluoride emissions, with higher levels observed 
primarily during the first half of the reporting period.  

 
Figure 17 24-Hour PM10 Monitoring – northwest location (2004 – 2016) 

 
Figure 18 24-Hour PM10 Monitoring – southeast location (2004 – 2016) 
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Figure 19 24-Hour Fluoride Monitoring – northwest location (2004 – 2016) 

 

 
Figure 20 24-Hour Fluoride Monitoring – southeast location (2004 – 2016) 
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Figure 21 Weekly Fluoride Monitoring – northwest location (2004 – 2016) 

 

 
Figure 22 Weekly Fluoride Monitoring – southeast location (2004 – 2016)  
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5.2 Fluoride Impact on Vegetation 

As required by the EPL, the potential impact of NCIA’s operations on vegetation surrounding the site is 
monitored through assessment of fluoride impacts on local vegetation – including visual assessments 
of injury symptoms to leaves and foliar fluoride content. There are no limits or criteria set out in the 
EPL or Project Approval by which to assess compliance. Likewise, the 2010 EA did not specifically 
discuss fluoride impact on vegetation and therefore no predictions are available for comparison. 
Instead, the assessments are used to provide an indication of trends in fluoride injury and 
concentrations at set locations surrounding the facility and for a suite of particular species. 

5.2.1 Trends in Visual Impact on Vegetation 

Historical results for vegetation visual assessments since the start of the monitoring program have 
been presented in Figure 23. For each quarterly survey, the data has been presented to show the 
proportion of total species assessed that were impacted by fluoride related injury symptoms of varying 
severity. The results were grouped into the following four categories (also refer to Table 6 in  
Section 4.2 for definitions of injury classes): 

 Species showing no visible fluoride injury symptoms; 

 Species displaying at worst Class 1 (very slight) or Class 2 (slight) injury symptoms; 

 Species displaying at worst Class 3 (distinct) or Class 4 (marked) injury symptoms; and 

 Species displaying Class 5 injury symptoms and above (severe to extreme). 

 

 
Figure 23 Proportion of Flora Species Affected by Emission Related Visual Injury Symptoms (2007-2015) 

 

Historical data show that despite some clear seasonal variations, the severity of fluoride impacts to 
vegetation surrounding the NCIA factory has overall remained consistent over time. Indeed, the data 
supports no statistically significant increase or decrease in the severity of injury symptoms since the 
start of the monitoring program (as justified by the correlation r2 values for all severity classes being 
<0.017).  
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Interrogation of the long term monitoring data indicates the following: 

 The majority of flora species assessed since the start of the monitoring program have commonly 
displayed at least some level of fluoride related injury symptom (72% on average during each 
quarterly survey). Of all plants showing emission related impacts to foliage: 

- On average 68% only displayed very slight or slight visual injury symptoms (i.e. less than 5% 
of leaf area affected) whilst the reminder 32% displayed distinct or marked fluoride injuries 
(i.e. between 10% and 25% of leaf area affected); 

- Severe injury symptoms (i.e. 25–50% of leaf area impacted) have rarely been recorded 
during the monitoring program (five instances in a total of 887 observations since 2007) and 
where this has been the case, such injury was never sustained; and 

- Very severe or extreme injury symptoms (i.e. >50% of leaf area impacted) have never been 
recorded. 

 The majority of flora species assessed since the start of the monitoring program have commonly 
displayed at least some level of insect attack injury symptoms (80% of all species affected on 
average). Of all plants showing impacts from insect attack: injury severity was very slight in ~38% 
of cases, slight in ~35% of cases, distinct in ~21% of cases, marked in ~5% of cases and severe 
in ~1% of cases. 

The monitoring data obtained during the current reporting period (as presented in Section 4.2) are 
generally well aligned with these long term trends. As is commonly observed, this year’s results have 
shown some minor variations in foliage condition against previous year’s results, with some specimens 
showing either slight deteriorations or slight improvements in foliage condition (whilst others showed 
relatively consistent symptoms); however none of this year’s survey results could be flagged as 
exceptional in the context of the long-term monitoring program and associated historical data. 

5.2.2 Trends in Fluoride Content in Vegetation 

Historical fluoride concentrations in vegetation sampled during each of the quarterly and annual 
surveys are presented in Figure 24 to Figure 27.  

Overall, foliar fluoride concentrations for the samples collected during this monitoring period’s surveys 
were consistent with long-term range of data for all species at all locations. Notably, the following 
comments apply to this year’s results when compared against previous year’s data: 

 In line with historic data for E. moluccana at Site 1, a seasonal increase in foliar fluoride 
concentrations was experienced during spring (Q3 2015) and summer (Q4 2015) before levels 
settled down during autumn (Q1 2016) and winter (Q2 2016) – which reflects changing dominant 
wind patterns occurring with the change of season. Overall, this year’s foliar fluoride 
concentrations values in this species were within the medium range of historical  
values (Figure 24). 

 Despite a marginal increase in fluoride concentration experienced in autumn (Q1 2016), the 
samples of grasses collected at Site 11 consistently returned low fluoride contents (i.e. ≤17.0µg/g) 
which is consistent with the long term results (Figure 25). Seasonal increases in fluoride 
concentration are commonly observed in grasses at this location in response to changing wind 
patterns. Historical records show that fluoride concentrations usually peak during Q2 or Q3 (i.e. in 
late spring or winter when winds have been dominated by north-westerlies blowing towards the 
monitoring site from the NCIA emission stacks); however the concentration increase was 
observed earlier in the season this year (Q1 2016).  It is unclear why this occurred and 
emphasises the unpredictability of foliage response to fluoride. However it is noted that it was 
only a marginal increase and concentration levels settled to a low result in Q2 2016. 

 Concerns were expressed in the previous AEMR about the abnormally elevated fluoride 
concentration sustained in the foliage of E. amplifolia at Site 13 (AECOM, 2015). The results of 
the sampling events undertaken during the current reporting period showed that concentrations 
have settled back down, with the results comprised within the medium to low range of historical 
values for this species (Figure 26). For instance, the fluoride concentration returned for Q2 2016 
(32.2µg/g) was amongst the lowest ever recorded in this species since the start of the monitoring 
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program. This emphasises the high seasonal / annual variability and relative unpredictability in 
foliar fluoride concentrations in individual species. 

 Consistent with long term data, fluoride concentrations in the foliage of C. maculata at Site 13 
have been relatively low throughout the current reporting period (i.e. generally below 20.0 µg/g). 
One marginal seasonal increase was experienced in Q3 2015 (39.7 µg/g), which historical data 
show is common occurrence in this species (Figure 26). 

 Foliar fluoride concentrations in C. maculata at Site 15 were well within historical long term 
patterns for this species. Historical records indicate a high variability in fluoride content for this 
species since 2007, with a seemingly stochastic and unpredictable pattern that appears 
independent from seasonal wind changes. Despite episodic fluoride concentration peaks being 
common in this species, none occurred during the current reporting period (Figure 27). 

Overall, historical data show wide fluctuations in foliar fluoride content between quarterly surveys, and 
it is not uncommon for fluoride concentrations to experience and display episodic increases on a 
seasonal basis, usually reflecting the changing dominant wind patterns occurring with the change of 
season. On the longer term however, there seems to be a distinguishable annual pattern in the 
fluctuating of fluoride concentration, and historical data shows that for each species fluoride 
concentrations tend to oscillate from within a set range of values. 

Finally, the long-term data shows that there is an obvious variability in the sensitivity of tree species 
and individuals to the impacts of atmospheric fluoride, with different individuals’ clearly absorbing 
varying levels of atmospheric fluoride through their leaf tissue. 

It is also possible that environmental and climatic conditions play a role in foliar fluoride concentration 
levels – for instance higher rainfall may lead to emission particulates deposited on leaves being 
quickly washed from the leaf surface, and therefore not able to be absorbed and accumulated in the 
leaf tissue. 
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Figure 24 Fluoride content in E. moluccana foliage at Site 5 (Q1 2007 – Q2 2016) 

 
Figure 25 Fluoride content in grasses at Site 11 (Q1 2004 – Q2 2016) 

 
Figure 26 Fluoride content in E. amplifolia and C. maculata foliage at Site 13 (Q4 2007 – Q2 

2016) 

 
Figure 27 Fluoride content in C. maculata foliage at Site 15 (Q1 2004 – Q2 2016) 

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Fl
u
o
ri
d
e
 c
o
n
te
n
t 
in
 le
av
e
s 
(µ
g/
g)

Site 5 ‐ SE corner of NCIA site (E. moluccana)

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Fl
u
o
ri
d
e
 c
o
n
te
n
t 
in
 le
av
e
s 
(µ
g/
g)

Site 11 ‐Wollombi Road, 1.5km SE of NCIA (Native grasses)

0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

160.0

180.0

200.0

Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2Q3Q4Q1Q2

2008 2009 2010 2011 2012 2013 2014 2015 2016

Fl
u
o
ri
d
e
 c
o
n
te
n
t 
in
 le
av
e
s 
(µ
g/
g)

Site 13 ‐ NCIA entrance (NW) Site 13  (E. amplifolia)

0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

160.0

Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Fl
u
o
ri
d
e
 c
o
n
te
n
t 
in
 le
av
e
s 
(µ
g/
g)

Site 15 ‐ Gardiner Road, 500m NW of NCIA (C. maculata)



AECOM 2016 Annual Environmental Management Report – 1 August 2015 - 31 July 2016 

Revision 0 – 28-Oct-2016 
Prepared for – National Ceramic Industries Australia – ABN: 83100467267 

39

5.2.3 Reference Site 

The reference site is located approximately 3 km to the north of the NCIA plant thus outside the 
prevailing wind direction. Being a reference site, it is expected that there should be no impacts to the 
vegetation as a result of fluoride emissions.  

Long term results of the visual assessments of foliage injury symptoms undertaken at this location 
show that vegetation has historically been in good and healthy condition at the selected location. 
However, some injury symptoms have commonly been recorded over the years, particularly symptoms 
of cupping and tip necrosis – albeit of very slight severity, as well as insect attack injuries. As the link 
to fluoride emission as a cause for these symptoms cannot be confidently determined for this 
monitoring location, this suggests that either some species will exhibit foliar injury symptoms under 
‘natural’ conditions, or that other air borne pollutants from different industrial sources in the region may 
also affect vegetation foliage condition – which should be considered when assessing the performance 
of the impact sites. Other factors may therefore play a role in the expression of injury, which may 
include environmental conditions, stress (e.g. drought, wind, diseases, etc.) or impacts from insects. 

Given the social and economic importance of the viticultural industry in the Hunter Valley, the potential 
impact of atmospheric pollutant emissions from industrial sources on the health of the grape vine Vitis 
vinifera (a known sensitive species) has traditionally been a concern for the industry. Consequently, 
foliar sampling and analysis of Vitis vinifera foliage from the reference site has historically been 
included as part of this vegetation monitoring program. Historical concentrations since the 
commencement of the monitoring programme are presented in Figure 28. 

 
Figure 28 Fluoride Content in Vitis vinifera Foliage at Site 19 (Q1 2004 – Q2 2016)2 

Long term data show that foliar fluoride has consistently returned very low concentrations for this 
species (<10.0 µg/g). However, recurrent elevated fluoride levels have been observed in the last 18 
months (Figure 28), indicating an apparent increase in foliar fluoride in comparison to the previous 6 
years. Although it is difficult to ascertain the reason behind this sudden elevation, the following points 
are made: 

 The property at the reference site has undergone significant maintenance and clean up in the last 
24 months (following its acquisition by a new owner). This has included the maintenance and 
clean-up of the vines and the re-instatement of a functional irrigation system. Some scientific 
literature suggests that the use of municipal water injected with fluoride (which is the case in 
Australia) for irrigation can result in toxicity symptoms on sensitive plants such as grape vines 

                                                      
2 Note that the breaks in the line result from leaf sampled not being collected and analysed for a particular quarter due to the 
absence of foliage on the vine (i.e. the species is deciduous). 
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(Pscheidt, 2015). In this regard the elevated fluoride levels returned in the last three quarterly 
surveys correlate well with the recent maintenance activities (and irrigation) undertaken on site; 

 The highest fluoride concentrations recorded in the last 18 months were during either Q1 or Q2 
surveys, i.e. towards the end of the growing season for this deciduous species where foliage 
usually starts to senesce before winter.  Although no scientific literature could be found to support 
(or refute) such an assumption, the level or stage of senescence in foliage may have an effect of 
fluoride concentration. 

5.2.4 Relationship between Visual Symptoms and Foliar Fluoride Content 

The results of the vegetation surveys undertaken during the current reporting period – together with 
historical data, seem to indicate a poor correlation between foliar fluoride content and the visible 
expression of injury symptoms in foliage. For instance, although the E. amplifolia at Site 13 commonly 
returns the highest fluoride concentrations, its foliage only showed very slight visible injury symptoms 
(and notably no chlorosis symptoms). Conversely, the foliage of C. maculata at the same location 
consistently exhibits distinct fluoride visual injury symptoms while the laboratory results show that its 
foliar fluoride concentrations are the lowest of all tree species sampled. The discrepancy between 
visual injury symptoms and foliar fluoride concentrations may be due to: 

 A lag in the visible expression injury symptoms following exposure to atmospheric fluoride 
emissions; 

 Varying sensitivity of individual specimens in exhibiting visible injury symptoms; or  

 Emissions related visual injury symptoms being ‘mimicked’ by natural environmental impacts such 
as climatic conditions and insect attack. 

Overall, there is an inherent level of unpredictability in the expression of visual symptoms between 
monitoring events, as well as an obvious variability in sensitivity to fluoride impacts both inter and 
intra-species, with different individuals clearly being more resistant or sensitive to emission related 
impacts than others. 

5.3 Meteorological Monitoring 

NCIA have been monitoring the local meteorological conditions in accordance with Condition M5 – 
Weather Monitoring of the EPL. Table 13 demonstrates the percentage uptime of monitoring 
equipment achieved throughout the reporting period. A signal data issue occurred with the 
temperature data logger in February 2016. The issue was resolved in March 2016, and the percentage 
uptime for the temperature logger during the reporting period was 94%. All other meteorological 
monitoring equipment achieved continuous monitoring greater than 95% of the reporting period. 

Table 13 Meteorological Station up-time 

Meteorological Parameter Frequency 
Percentage uptime 
during reporting 
period 

Wind speed @10m (m/s) Continuously >95% 

Wind direction @ 10m (degrees) Continuously >95% 

Sigma theta @ 10m (degrees) Continuously >95% 

Ambient temperature @ 5m (degrees 
Celsius) 

Continuously 94% 

Rainfall (mm) Continuously >95% 
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5.4 Air Pollutant Load Limits 

The 2010 EA included dispersion modelling to predict ground level pollutant concentrations. The 
source emission concentrations used in the modelling (Table 17 of the 2010 EA) were based on the 
results of stack emission testing conducted between 2007 and 2009. A comparison of the emission 
concentrations used in the 2010 EA modelling and the measured in stack emission concentrations for 
the current reporting period is provided in Table 14. The comparison shows that generally the 
measured emission concentrations during the reporting period were lower than the emission 
concentrations used in the 2010 EA modelling. There were several instances where the measured 
concentrations were higher than those used in the 2010 EA modelling. However, the majority of these 
elevated concentrations did not result in an exceedance of the regulatory criteria (refer to Section 4.4) 
with the exception of total particulates for Hot Air Cooler 1 and total fluoride for Kiln 1 and Kiln 2. 

Trends in the air quality pollutants discharged to air as a result of NCIA operations over time can be 
established using the assessable pollutant loads reported to the EPA in the Annual Returns since 
2003. The actual load of assessable pollutants reported in the Annual Returns is calculated in 
accordance with the relevant Load Calculation Protocol for ceramics production. Table 15 provides the 
assessable pollutant loads discharged by NCIA during the reporting period. The maximum load limits 
set out in both the EPL and Project Approval and the historical pollutant loads discharged (2004-
present) have also been included for comparison purposes, and presented graphically in Figure 29 to 
Figure 33.  

The load limits specified in the Project Approval and EPL differ. Condition 16 of the Project Approval 
states: 

Unless the OEH specifies otherwise, the Proponent shall ensure that the annual total load 
discharged from the site does not exceed the load limit specified for that pollutant in Table 3. 

As the EPA has ‘specified otherwise’ by specifying different load limits in the EPL (that are equivalent 
to Stage Two operations), the load limits in the EPL prevail over those in the Project Approval. 

It is noted that an error in the calculation of sulfur oxides was identified for the 2012-13 and 2013-14 
reporting years and has been corrected in this AEMR. For these reporting periods, sulfur oxide loads 
had incorrectly included both sulfur trioxide and sulfur dioxide. It was agreed with regulatory authorities 
in 2012 (and presented in condition 16 of the Project Approval) that ‘sulfur oxides’ is specifically 
defined as sulfuric acid mist and sulfur trioxide (as SO3). Therefore the sulfur oxide pollutant loads for 
the 2012-13 and 2013-14 reporting years have been recalculated in line with the correct definition and 
are adjusted accordingly in Table 15 and Figure 32.  

For the current reporting period, fine and coarse particulates, sulfur oxides and nitrogen oxides were 
all within the pollutant load limits. However the fluoride discharged to air exceeded the EPL load limits 
during the current reporting period. It is noted that all weekly and 24 hour fluoride ambient monitoring 
to the northwest and southeast of the facility returned results below the relevant guideline values 
detailed in NSW EPA Approved Methods for the Modelling and Assessment of Air Pollutants in New 
South Wales (NSW DECC (2005)).  

Dispersion modelling (attached at Appendix C) and consultation with the EPA has been undertaken to 
discuss the fluoride emission concentrations. The dispersion modelling was undertaken to predict the 
ground level concentrations at sensitive receptors as a result of the 2015-2016 measured  stack 
concentrations for total fluoride (as HF) (that is, 7.5  mg/Nm3 for Kiln 1, and 15.2 mg/Nm3 for Kiln 2). 
The modelling predicted that the NSW EPA guideline criterion would be met at all sensitive receptors, 
and that no adverse impacts are likely to occur as a result of the NCIA’s operations at the measured 
elevated HF concentrations. NCIA have commenced discussions with the EPA and plan to submit an 
application for a variation to its EPL to increase the fluoride emission concentrations and load limits. 
This pending EPL variation application will be submitted in November 2016. 

Historical data show that there is a high level of variability in pollutant emissions between reporting 
years with no clear trend or consistency in results. This renders difficult any comparison of this 
reporting year’s emissions results against the long term data. The following points are nonetheless 
made in relation to the current results: 

 Fine particulate emissions were consistent with those recorded in the previous two reporting 
periods, and were well below the EPL load limit; 
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 Coarse particulate emissions were much higher than previous reporting years, and were the 
highest levels recorded since 2006-2007, however levels remained within the permitted EPL load 
limits.; 

 As previously noted, the total amount of fluoride discharged in the current reporting period 
exceeded the EPL load limits. Fluoride emission levels were higher than any previous reporting 
year, showing a similar spike in emissions as that reported in 2005-2006;  

 The sulfur oxides pollutant load in the 2016 reporting period was similar to that of the previous 
reporting period, and less than half that permitted under the EPL; and 

 The nitrogen oxides pollutant load in the 2016 reporting period was slightly less than previous two 
reporting periods, and well below the permitted load limits.  
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Table 14 Comparison of emission concentrations used in 2010 EA modelling and measured in stack emission concentrations for the current reporting period 

Source 

Emission Concentration (mg/m3) 

Fine 
particulate 

Total 
Particulate 

Total 
Fluoride 
(as HF) 

Sulfuric acid 
mist (H2SO4 
as SO3) 

Total 
Hazardous 
substances 
(Metals) 

Total Oxides 
of Nitrogen 

Cadmium Mercury 

Kiln 1 (EPL 14) 3.1 (5.3) 4.7 (5.3) 7.5 (5.0) 8.0 (9.6) 0.038 (0.2) 44.0 (50.0) 0.0023 (0.003) 0.000097 (0.01) 

Kiln 2 (EPL 15) 5.2 (5.3) 10.0 (5.3) 15.2 (5.0) 77.0 (9.6) 0.16 (0.2) 49.0 (50.0) 0.016 (0.003) 0.0016 (0.01) 

Clay preparation (CP1) (EPL 1) <0.27 (2.0) 0.26 (2.3) - - - - - - 

Pressing and Drying (PD1) (EPL 2) 1.9 (2.5) 20.0 (4.8) - - - - - - 

Dryer (D1) (EPL 5) 5.0 (8.4) 8.5 (12.8) - - - - - - 

Dryer (D2) (EPL 6) 3.2 (8.4) 4.7 (12.8) - - - - - - 

Glaze Line (EPL 9) 0.98 (1.9) 1.0 (4.3) - - - - - - 

Selection Line (SL 1,2,3,4) (EPL 10) <0.27 (6.3) 1.2 (6.3) - - - - - - 

Spray Dryer (SD1) (EPL 12) <0.32 (13.1) 2.1 (13.1) - - - - - - 

Hot Air Cooler 1 (HAC1) (EPL 18) 1.7 (0.3) 9.7 (2.3) - - - - - - 

Hot Air Cooler 2 (HAC2) (EPL 19) 3.5 (0.3) 3.7 (2.3) - - - - - - 

Note – Emissions concentrations used in 2010 EA modelling are shown in parentheses. 

   Bold text identifies where measured in stack emission concentrations during the reporting period are greater than emission concentrations used in 2010 EA modelling. 
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Table 15 Maximum Pollutant Load Limits and Assessable Pollutant Loads 

Pollutants loads 

Pollutant  

Fine 

particulates 

Coarse 

particulates 
Fluoride 

Sulfur 

oxides3 

Nitrogen 

oxides 

Current Maximum 

Load Limit (kg) 

EPL 26,629 14,338 1,850 36,828 36,828 

Actual Load (kg) in 

reporting period 

2015-2016 5,816 11,310 4,146 16,835 21,360 

2014-2015 4,963 2,302 1,353 15,240 24,016 

2013-2014 5,369 3,289 928 4.2804 25,059 

2012-2013 1 1,249 1,640 1,109 1,2354 4,704 

2011-2012 997 5,550 91 26,946 20,306 

2010-2011 2,902 1,774 295 7,699 18,322 

2009-2010 2 6,524 475 621 86,704 79,375 

2008-2009 5,476 2,564 1,529 62,426 70,565 

2007-2008 4,449 3,881 336 16,633 18,073 

2006-2007 7,289 12,657 1,989 15,850 12,423 

2005-2006 25,751 11,986 4,085 13,239 12,422 

2004-2005 4,034 2,100 2,154 21,335 6,721 

2003-2004 1,028 1,089 150 5,813 1,151 

Bold represents an exceedance 
1  The Project Approval came into effect on January 2013 and the previous Consent was relinquished. 
2  2009-2010 marked the commencement of stage 2 of the development. 
3  Sulfur oxides (as sulphuric acid mist and sulfur trioxide (as SO3)) 
4  Sulfur oxide loads for the 2012-13 and 2013-14 reporting years have been corrected to only include sulfuric acid mist and 

sulfur trioxide, and not sulfur dioxide as previously calculated 
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Figure 29 Fine Particulate Annual Load (2004 – 2015) 

 

 
Figure 30 Coarse Particulate Annual Load (2004 – 2015) 
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Figure 31 Fluoride Annual Load (2004 – 2015) 

 

 
Figure 32 Sulfur Oxides (as sulphuric acid mist and sulfur trioxide (as SO3)) annual load (2004 – 2015) 

Note: Sulfur oxide loads for the 2012-13 and 2013-14 reporting years have been corrected to only include sulfuric acid mist and 

sulfur trioxide, as agreed with regulatory authorities in 2012, and not sulfur dioxide as previously calculated. 
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Figure 33 Nitrogen Oxides Annual Load (2004 – 2015) 

 

5.5 Noise 

The 2010 EA predicted that the operational noise levels from the expanded facility would not change 
considerably from that already approved, and would be below the project specific noise criteria at all 
existing receptors under calm and prevailing weather conditions. 

The Project Approval specifies more stringent noise limits than those set out in the EPL. Under the 
Project Approval, the noise generated from the facility must not exceed 35 dB(A) for all periods 
including day, evening and night.  

Monitoring results for the 2016 reporting period indicate that noise emissions from NCIA were in 
compliance with the EPL and Project Approval noise criteria for all time periods, including the sleep 
disturbance criteria.  

Historical noise monitoring results at the closest sensitive residential receiver (Kenvil Close) are 
provided in Figure 34 – Figure 36. Noise levels from the facility for the day, evening and night periods 
were estimated based on operator notes taken during the noise survey and free field calculations. On 
many occasions the NCIA facility was not clearly audible over other dominant industrial and traffic 
noise sources nearby. 

No trends in the noise monitoring are clearly discernible, with historical noise emissions overall 
consistent over time and generally complying with noise limits. No exceedance of the day, evening or 
night criteria has been recorded since 2009.  

During the daytime for the past eight years, the NCIA noise contribution was either inaudible or audible 
but not measurable. The current noise monitoring report noted that the acoustic environment at the 
Kenvil Close monitoring location was impacted by noise from the construction of the Heritage Parc 
subdivision on the old golf course site located between the monitoring location and the NCIA site. At 
Kenvil Close during each of the monitoring periods, traffic noise from the New England Highway also 
contributed significantly to the background noise levels.  

The 2010 EA indicated that the increase in background levels in the Rutherford region was likely to be 
due to the development of new industrial facilities in the Rutherford Industrial Estate.  
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Figure 34 Day Noise Levels 2004 – 2016 

Note 1: 2009 - 2016 – NCIA contribution was either inaudible or not measurable. 

 

 
Figure 35 Evening Noise Levels 2004 – 2015 

Note: 2012 – NCIA contribution audible but not measurable. 
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Figure 36 Night Noise Levels 2004 – 2015 

Note: 2012 – NCIA contribution audible but not measurable.  

5.6 Water 

5.6.1 Water Usage 

The 2010 EA indicated that water consumption for the facility during Stages One–Four of the 
development would be approximately 1,772kL per week (approximately 92ML per annum). Stages 
Five–Eight of the development would be expected to use an equivalent volume of potable water as 
Stage One–Four, for a cumulative expected consumption of up to 3,544kL per week (approximately 
184ML per annum). 

Consumption of town-supplied water during the 2016 annual return reporting period was 
approximately 42 ML, which is proportionally within the predictions of the EA given that only Stages 
One–Two were operational.  

Likewise, it is anticipated that the 92ML/year threshold value over which NCIA will require HCW 
approval will not be reached until further stages of development are constructed and commissioned. 
Regardless, consultation with HWC was started during the 2010 EA process in provision of future 
developments. NCIA will resume the consultation process as required when further development 
stages are planned.  

5.6.2 Process Water Management 

As the requirement for water from NCIA has the potential to place stress on the current town-water 
reticulation system (particularly during periods of drought), NCIA has endeavoured to minimise its 
reliance and demand for town water. Particularly, all process and wash-down water is recycled within 
the operation of the facility, and rainwater is captured as efficiently as possible and reused.  

The NCIA facility does not result in the discharge of process or washdown water to the natural system. 
Rather, water used for process requirements is discharged in the form of steam to the atmosphere. 
Approximately 95% of all washdown water is captured within an internal reticulation system and 
recirculated for reuse as process water. The remaining 5% of washdown water would evaporate. 
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Apart from discharges to the sewer, there is no discharge of process or washdown water from the site 
other than as steam. Materials stored for the manufacturing process are housed within the building to 
ensure that there are no spills from the site. 

Plant equipment operated at the facility is maintained regularly and in accordance with manufacturer’s 
specifications to ensure that water use, reuse and recycling efficiencies are optimised. The 
consumption of water is continually monitored via metering systems associated with plant equipment.  

5.6.3 Stormwater Quality 

Historical trends (2009-present) in water quality for pH and EC are presented in Figure 37 and  
Figure 38, respectively. The 2010 EA made no provision of stormwater quality performance measures 
or indicators. 

Long term data shows that pH levels in pond 4 have generally been on a slowly increasing trend since 
2009. On occasion since 2009 recorded pH values occurred beyond the ANZECC pH trigger values, 
with the upper threshold limit exceeded more often than the lower limit (refer to Figure 37), highlighting 
a potential alkalinity issue. However, the 2016 data (refer Figure 14) show a decreasing trend in pH 
levels during the reporting period. This is the second consecutive year that pH levels have decreased, 
noticeably reversing a trend of several years of apparently increasing average pH values. Future 
monitoring and reporting will establish more confidently this decreasing trend in pH levels. 

EC results since 2011 and inclusive of the 2016 reporting period have remained relatively constant, 
oscillating around a relatively low average of 500 µS/cm (refer to Figure 38). EC values are generally 
within the ANZECC guidelines trigger values and indicate that the stormwater is non-saline. 

 

 
Figure 37 Stormwater Quality, pH – Pond 4 (2009-2015) 
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Figure 38 Stormwater Quality, EC – Pond 4 (2009-2015) 

 

5.6.4 Stormwater Management 

The existing stormwater management system was designed to minimise the changes to the flow 
regime from Stages One–Four of the project. The management of stormwater at the site is achieved 
via four water detention basins which are connected by grass swales (surface water flows from roof, 
roadway and landscaped areas) and a series of pits and pipe work (servicing the car park and 
hardstand areas). 

The grass swales have been designed to control surface flow velocities from runoff areas to no greater 
than 2 m/s. Final low flow stormwater discharges from the site occur at the channel outlet, located at 
the south eastern corner of the site. Discharged water is then connected directly to the existing 
artificial wetland. 

The detention basins have been designed with sufficient retention to reduce peak stormwater flows 
and improve the quality of water ultimately discharged from the site. The combined surface area of the 
four water detention basins is approximately 6,600 m2, which represents approximately 6.6% of the 
total catchment area. This exceeds the minimum requirement of 2% permanent water area defined in 
the Constructed Wetlands Manual (DLWC, 1998). As such, the level of water treatment offered by the 
wet detention system surpasses the guideline requirements. 

As detailed in the 2010 EA, the existing stormwater management system will be modified and 
expanded if and when development Stages Five–Eight are constructed and commissioned. 

5.7 Waste 

5.7.1 Waste Generation 

The 2010 EA stated that current production levels at the time, approximately 1% of all fired tiles were 
not eligible for sale (either as broken tiles or not passing NCIA’s strict quality assurance process). That 
figure was used to estimate the total amount of fired waste tile at maximum production rate (i.e. with 
Stages Five – Eight operational), and predicted that approximately 2,720 tonnes of fired tiles waste 
would be generated per annum. The EA did not predict or specify the amount of green waste to be 
generated by the project. 
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The amount of fired waste during the reporting period (13.8% of total production) was higher than the 
predictions made in the EA, however close to NCIA’s current operation targets. 

5.7.2 Waste Management 

The totality of green tile waste generated during production is reused in the manufacturing process 
and as such does not enter the overall waste stream leaving the site. Likewise, since 2013 
approximately 5% of the total amount of fired waste has been reused in the manufacturing process 
(i.e. milled again and re-sent through production line). The remaining fired waste is stored in a bunker 
on site ensuring that it is free of cardboard and other debris. Management and removal of this waste is 
handled by a licenced waste contractor. It is ultimately reused in the construction industry for road 
base material and other developments, which greatly minimises the total amount of waste NCIA sends 
to landfill. 

All fluoride compound waste is collected and disposed at an off-site licensed landfill. 

All other waste (i.e. packaging waste, general office waste and lunch room waste is collected by a 
licenced recycling contractor. Incoming packaging waste such as pallets are reused wherever 
possible. 
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6.0 Non-Compliances 

6.1 2016 Non-Compliances Record 

Five non-compliances were recorded during the 2016 reporting period, and 19 non-compliances were 
identified in the Independent Environmental Audit undertaken in 2015. Details relating to the non-
compliance and the actions taken to investigate or to prevent a recurrence are summarised in  
Table 16. A full list of the recommendations made in the Independent Environmental Audit is provided 
in Section 7.0, including those where compliance was achieved but recommendation was made where 
performance could be improved.   

Table 16 Details of non-compliance with EPL or Project Approval conditions during the 2016 reporting period 

Condition No / 
Reference 

Details of Non-compliance Action taken 

Non-compliances recorded during the 2016 reporting period 

EPL  
Condition L2.2 

The assessable pollutant load for fluoride 
discharged to air (4,146 kg) exceeded the 
pollutant load limit (1,850 kg) specified in 
this condition. 

The pollutant fee was calculated in 
accordance with the Load 
Calculation Protocol for ceramics 
production, as set out in the Annual 
Return worksheets. 

Additional dispersion modelling 
(attached at Appendix C) and 
consultation with the EPA has been 
undertaken.  

The dispersion modelling was 
undertaken to predict the ground 
level concentrations at sensitive 
receptors as a result of the 
elevated 2016 stack concentrations 
for fluoride (as HF) (that is, 
7.5  mg/Nm3 for Kiln 1, and 15.2 
mg/Nm3 for Kiln 2).  

The modelling predicted that the 
NSW EPA guideline criterion would 
be met at all sensitive receptors, 
and that no adverse impacts are 
likely to occur as a result of the 
current operations at the measured 
elevated HF concentrations.  

NCIA will submit an EPL variation 
application for an increase in the 
relevant fluoride concentration and 
load limits. 

EPL  
Condition L3.4 

Annual emissions testing identified two 
exceedances of the Fluoride concentration 
limit of 5 mg/m3, including: 
 7.5 mg/m3 at EPL Point 14 (Kiln 1); 

and 
 15.2 mg/m3 at EPL Point 15 (Kiln 2). 

As per EPL Condition L2.2 above. 

EPL  
Condition L3.4 

Annual emissions testing identified one 
exceedance of the Total Particulate 
concentration limit of 5 mg/m3, including: 

It is noted that historical annual 
Total Particulate results for this 
monitoring location have been 
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Condition No / 
Reference 

Details of Non-compliance Action taken 

 9.7 mg/m3 at EPL Point 18 (Hot Air 
Cooler). 

below the emissions limit and near 
equal to PM10 results. During the 
2016 annual emissions testing, 
PM10 monitoring results was 1.7 
mg/m3. 

The monitoring was undertaken in 
December 2015, however the 
exceedance of the Total Particulate 
criterion was not identified until 
preparation of the Annual Return.  
Increased due diligence will be 
applied in the review of reported 
emissions monitoring results.  

Project Approval 
Condition 15 

There was one exceedance of the 24 hour 
PM10 criteria (50 µg/m3), with a reading of 
51.5 µg/m3 recorded at the NW monitoring 
station on 19 November 2015. 

Meteorological conditions obtained 
from the onsite meteorological 
station for this day indicate that the 
NCIA facility was unlikely to be a 
major contributor to the 
exceedance, as discussed in 
Section 4.1.1. NCIA will continue to 
monitor 24 hour PM10 concentration 
and local meteorological 
conditions. 

Non-compliances identified in the Independent Environmental Audit  

Project Approval 
Condition 14 

Audit Reference 
(S2.14) 

NCIA has not paid Maitland City Council an 
annual contribution of 4.1 cents per 
kilometre per tonne of product trucked from 
the site along Racecourse Road to its 
intersection with the New England Highway.

As per audit action plan in Section 
7.0 of this AEMR. 

Project Approval 
Condition 16 

Audit Reference 
(S3.16) 

The annual total load discharged from the 
site resulted in an exceedance in sulphur 
oxides in 2012-2013 and 2013-2014. 

As per audit action plan in Section 
7.0 of this AEMR. 

Project Approval 
Condition 38 

Audit Reference 
(S3.38) 

There are no markings in the car parking 
area in accordance with the current relevant 
Australian Standards AS2890.1:2004. 

As per audit action plan in Section 
7.0 of this AEMR. 

Project Approval 
Condition 39 

Audit Reference 
(S3.39) 

No designated disabled car parking spaces 
are provided. 

As per audit action plan in Section 
7.0 of this AEMR. 

Project Approval 
Condition 52 

Audit Reference 
(S3.52) 

A non-compliance was identified regarding 
the storage of excessive quantities of waste 
tiles that led to litigation and mediation in 
2012 with adjacent property owner, the 
McCloy Group. 

As per audit action plan in Section 
7.0 of this AEMR. 

Project Approval 
Condition 59  

Audit Reference 
(S4.59) 

NCIA regarded a waste storage incident 
that led to litigation and mediation in 2012 
with the adjacent property owner, McCloy 
Group, as a legal issue and therefore did 
not report it as an incident or a complaint 

As per audit action plan in Section 
7.0 of this AEMR. 



AECOM 2016 Annual Environmental Management Report – 1 August 2015 - 31 July 2016 

Revision 0 – 28-Oct-2016 
Prepared for – National Ceramic Industries Australia – ABN: 83100467267 

55

Condition No / 
Reference 

Details of Non-compliance Action taken 

and did not reference it in the AEMR for 
2012. 

Project Approval 
Condition 60  

Audit Reference 
(S4.60) 

NCIA regarded a waste storage incident 
that led to litigation and mediation in 2012 
with the adjacent property owner, McCloy 
Group, as a legal issue and therefore did 
not report it as an incident or a complaint 
and did not reference it in the AEMR for 
2012.  

As per audit action plan in Section 
7.0 of this AEMR. 

Project Approval 
Condition 64  

Audit Reference 
(S4.64) 

No documents are publicly available on the 
NCIA website, and there is no section at 
present where these can be placed. 

As per audit action plan in Section 
7.0 of this AEMR. 

EPL  
Condition L2.2 

There is no statement in the AEMR to verify 
that the actual load of an assessable 
pollutant has been calculated in accordance 
with the relevant load calculation protocol.  

As per audit action plan in Section 
7.0 of this AEMR. 

EPL  
Condition L3.4 

The 2013-2014 and 2012-13 Annual 
Returns confirmed that a number of 
exceedances of the 24-hour PM10 EPA 
criterion were recorded as well as one 
exceedance of the 24-hour fluoride 
concentration EPA criterion.  

As per audit action plan in Section 
7.0 of this AEMR. 

EPL  
Condition L5.3 

Noise is not measured 1 metre from the 
dwelling façade of the nearest residential 
receiver. 

As per audit action plan in Section 
7.0 of this AEMR. 

EPL  
Condition M6.1 

The licensee did not keep a legible record 
of a complaint made to the licensee in 
relation to pollution arising from any activity 
to which this license applies, as set out in 
R1.1. 

As per audit action plan in Section 
7.0 of this AEMR. 

EPL  
Condition M6.2 

Historical records of complaints are 
included in the AEMRs. The Annual 
Returns record the number of complaints 
for the reporting period. No evidence was 
provided to verify that for the small number 
of complaints received, items a) to f) have 
been recorded. 

As per audit action plan in Section 
7.0 of this AEMR. 

EPL  
Condition M7.1 

There is no dedicated telephone complaints 
line. 

As per audit action plan in Section 
7.0 of this AEMR. 

EPL  
Condition M7.2 

There is no dedicated complaints line and 
there has been no notification of the public 
that the normal telephone number is also a 
number for making complaints. There is no 
notification on the sign inside the front gate 
of the factory or on the NCIA website how 
to make a complaint. 

As per audit action plan in Section 
7.0 of this AEMR. 

EPL  
Condition R1.1 

NCIA regarded a waste storage incident 
that led to litigation and mediation in 2012 
with the adjacent property owner, McCloy 
Group, as a legal issue rather than a 

As per audit action plan in Section 
7.0 of this AEMR. 
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Condition No / 
Reference 

Details of Non-compliance Action taken 

complaint and therefore did not reference it 
in the Annual Return for 2012. 

EPL  
Condition R2.1 

One incident requiring the notification of 
environmental harm occurred during the 
audit period (as set out in finding for 
Condition R1.1), however this was not 
notified as required.  

As per audit action plan in Section 
7.0 of this AEMR. 

EPL  
Condition R2.2 

The licensee failed to notify the EPA and 
provide written details to the EPA within 7 
days of the date on which an incident 
occurred (as set out in finding for Condition 
R1.1). 

As per audit action plan in Section 
7.0 of this AEMR. 

EPL  
Condition G1.3 

Management asserted that a copy of the 
OEMP is available in the factory and that 
this includes the EPL. It is noted that the 
EPL in the OEMP has been superseded 
(2008) by this EPL which is dated 2011 and 
post-dates the OEMP. 

As per audit action plan in Section 
7.0 of this AEMR. 

 

6.2 Incident Notification 

As required by DP&E, NCIA duly notifies any incident occurring on site or exceedance of regulatory 
criteria that causes, or may cause, harm to the environment. Wherever possible, an email is sent to 
compliance@planning.nsw.gov.au within 24 hour of the incident / exceedance occurring (or being 
aware of the exceedance), detailing the nature of the incident and the response applied.  

There were no reportable incidents during the 2016 reporting period, however there were a number of 
exceedances of EPL and Project Approval criteria. Discussions have been held with the EPA 
regarding the exceedances of fluoride concentration and load limits. As noted in the Annual Return, 
the exceedance of Total Particulate recorded in the annual emissions testing conducted in December 
2015 was not identified until preparation of the Annual Return. Increased due diligence will be applied 
in the review of reported emission monitoring results.  
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7.0 Audit Recommendations and Action Plan 
In 2015, a Mandatory Independent Environmental Compliance Audit of the NCIA facility was 
undertaken by Graham A Brown and Associates (Final Report dated October 2015 – revised March 
2016). The audit found that NCIA is generally in compliance with the conditions of its regulatory 
documents. A total of 138 compliance requirements were audited, of which NCIA achieved an overall 
compliance rate of 72%.  

The audit identified 19 non-compliances and five administrative non-compliances. The auditors made 
recommendations against each non-compliance, as well as recommendations where compliance was 
achieved but an improvement in performance could be made. A summary of the non-compliances 
identified, recommendations made by the auditors, and the action taken by NCIA to address each of 
the recommendations is provided in Table 17. 
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Table 17 Audit Recommendations and NCIA Action Plan 

Audit 
Reference 

Requirement Audit Recommendation Action Required / Undertaken Responsibility Status 

Project Approval 09_0006 

S2.14 During operations, the Proponent shall 
pay Council an annual contribution of 
4.1 cents per kilometre per tonne of 
product trucked from the site along 
Racecourse Road to its intersection 
with the New England Highway 
(1.7 km). 

Non-compliance 
2.14.1. NCIA must pay to Council an 
annual contribution of 4.1 cents per 
kilometre per tonne of product (adjusted 
for inflation) trucked from the site along 
Racecourse Road to its intersection with 
the New England Highway from the date 
of DA 09_0006 (19 January 2012). 

NCIA contacted Council and 
have subsequently made 
contribution. 

NCIA / Maitland 
Council 

Action 
completed 

S3.15 The Proponent shall ensure that all 
reasonable and feasible avoidance and 
mitigation measures are employed so 
that particulate matter emissions 
generated by the project do not exceed 
the criteria listed in Tables 1 or 2 at any 
residence on privately-owned land.  

Complies 
3.15.1. It is recommended that future 
AEMRs include the necessary inferred 
compliance calculations (that is, 
comparison between in stack 
concentrations and modelled in-stack 
emissions rates in 2010 EIS). 

Updated in Section 5.4 of this 
AEMR. 

NCIA Action 
completed 

S3.16 Unless the OEH specifies otherwise, 
the Proponent shall ensure that the 
annual total load discharged from the 
site does not exceed the load limit 
specified for that pollutant in Table 3.  

Non-compliance 

3.16.1. (Repeat of L2.2.1) Future 
AEMRs should include verification that 
the actual load of an assessable 
pollutant has been calculated in 
accordance with the relevant load 
calculation protocol, which should be 
referenced.  

Table 13 in the AEMRs should be 
changed to show the correct Project 
Approval Limits for sulfur oxides and 
nitrogen oxides.  

Section 5.4 of this AEMR 
includes a statement regarding 
the calculation of actual loads in 
accordance with the calculation 
protocol. 

The Project Approval limits for 
sulfur oxides and nitrogen 
oxides in were corrected in 
Table 14 the 2015 AEMR, and 
are also correct in Table 14 of 
this AEMR. 

NCIA  Action 
completed 

S3.17 The Proponent shall:  
a) design, construct, operate and 
maintain the project in a manner that 
minimises or prevents the emission of 
dust from the site;  

Complies 
3.17.1. It is recommended that when the 
OEMP is replaced by an Environmental 
Management Strategy (prior to the 
commencement of any construction 

Apply recommendation when 
OEMP is replaced by an 
Environmental Management 
Strategy. 

NCIA Not yet 
required. 
 
Implement 
recommendati
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Audit 
Reference 

Requirement Audit Recommendation Action Required / Undertaken Responsibility Status 

b) take all practicable measures to 
ensure that all vehicles entering or 
leaving the site and carrying a load that 
may generate dust are covered at all 
times, except during loading and 
unloading. Any such vehicles  
shall be covered or enclosed in a 
manner that will prevent emissions of 
dust from the vehicle at all times;  
c) maintain all trafficable areas and 
vehicle manoeuvring areas on the site 
in a condition that will minimise the 
generation or emission of wind-blown or 
traffic generated dust from the site; and  
d) ensure each kiln is fitted with a dust 
collection system to capture emissions, 
to the satisfaction of the Secretary  

works) as required by Schedule 4 
Condition 57 of this Approval, wording in 
a “Transport Code of Conduct” or similar 
section includes a requirement for all 
loads of bulk granular material delivered 
to the site to be covered in accordance 
with the “Load Restraint Guide”.  

on prior to 
commenceme
nt of any 
construction 
works. 

S3.18 Unless otherwise specified by the 
Secretary, the Proponent shall:  
a) comply with all monitoring (points) 
requirements and pollutant discharge 
concentrations as specified by the OEH 
in the EPL; and  
b) ensure that the stack discharge 
design requirements comply with the 
EPL.  
Also applies to EPL Cond. M2.2.  

Complies 
3.18.1 The terminology in the NCIA 
Emissions Testing Reports in future 
should refer to EPL 3, not EPL 2, and 
the second listing of EPL 10 in Table 4 
should reference EPL 12 Spray Dryer 
(SD1).  

To be updated in emissions 
testing report for 2016/2017.  

NCIA To be 
completed in 
2017. 

S3.28 The Proponent shall prepare and 
implement Noise Validation Reports to 
the satisfaction of the Secretary. These 
reports must:  
a) be prepared by a suitably qualified 
acoustical expert whose appointment 
has been endorsed by the Secretary;  
b) be undertaken within 90 days of the 

Not Verified 
3.28.1 NCIA should attempt to locate the 
Stage 1 Noise Validation Report. 

NCIA has located the following 
documents as evidence of 
compliance with this condition: 
 Stage 1 Post 

Commissioning Noise 
Survey (report by HLA 
dated 28 June 2005); and  

 Stage 2 Post 

NCIA  Action 
completed 
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Audit 
Reference 

Requirement Audit Recommendation Action Required / Undertaken Responsibility Status 

commencement of operation of each 
subsequent stage (stages 1 to 8) of the 
project and during a period in which the 
facility is operating under normal 
operating conditions;  
c) be conducted in accordance with the 
NSW Industrial Noise Policy; and  
d) include:  
- a validation against the predictions 
made in the EA including the proposed 
noise attenuation;  
- details of any exceedances or non-
compliance with the noise limits in this 
approval; and  
- measures to mitigate the exceedance 
or non-compliance.  
Should any Noise Validation Reports 
identify an exceedance or non-
compliance, then the Proponent shall 
implement additional mitigation or 
attenuation to the satisfaction of the 
OEH and Secretary within the 
timeframe specified by the Secretary 
and prior to any progression to the next 
stage.  

Commissioning Noise 
Survey (report by 
Spectrum Acoustics dated 
20 October 2009). 

S3.32 The Proponent shall ensure that the 
lighting associated with the project:  
a) complies with the latest version of 
Australian Standard AS 4282(INT) - 
Control of Obtrusive Effects of Outdoor 
Lighting;  
b) is adequate for night time security 
purposes; and  
c) is mounted, screened and directed in 
such a manner that it does not create a 

Not Verified 
3.32.1 NCIA should either review the 
construction contract for the facility to 
assess if lighting was required to be 
installed in accordance with AS 
4282:1997; or if this information is not 
available or is inconclusive, commission 
a qualified lighting expert to undertake a 
survey or audit of the outdoor lighting 
against AS 4282:1997 to verify its 

NCIA Management is satisfied 
that the requirements of this 
condition are considered and 
complied with. 

NCIA Action 
completed 
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Audit 
Reference 

Requirement Audit Recommendation Action Required / Undertaken Responsibility Status 

nuisance to surrounding properties or 
the public road network.  

compliance. 

S3.37 The Proponent shall ensure that:  
a) a minimum of 70 parking spaces are 
provided on site;  
b) all parking generated by the project 
is accommodated on site, and that no 
vehicles associated with the project are 
parked on the public road system at 
any stage;  
c) the project does not result in any 
vehicles queuing on the public road 
network; and  
d) provide direction line marking and 
signage on site to direct heavy vehicles, 
staff and visitors to the relevant parking 
areas, loading docks and exits to 
ensure safe traffic flow.  

Not Verified 
3.37.1 NCIA should prepare a written 
instruction that is issued to each contract 
driver that no vehicles associated with 
the project are parked on the public road 
system at any stage, or that vehicles 
queue on the public road network. This 
could be done through the Transport 
Code of Conduct in Section 9 of the 
OEMP which should be revised to reflect 
current site requirements and be 
provided to all employees, contractors 
and contract drivers. 
3.37.2 A traffic risk assessment should 
be conducted on site to determine if, and 
if so where, direction line marking and 
signage should be provided on site to 
direct heavy vehicles, staff and visitors 
to the relevant parking areas, loading 
docks and exits to ensure safe traffic 
flow.  
 

NCIA Management have 
actioned the requirements 
including but not limited to: 

 Writing to all contract 
drivers 

 That all parking generated 
from site activities is 
accommodated on site 

 Having new signage 
completed and installed 

 Having new line markings 
completed in the main 
carpark 

 Ensuring lighting of carpark 
and roadways is adequate 

Performing and documenting an 
internal traffic risk assessment 

NCIA Action 
completed 

S3.38 The Proponent shall ensure that the 
parking dimensions, internal circulation, 
aisle widths, kerb splay corners, head 
clearance heights, ramp widths and 
grades of the car parking area in 
accordance with the current relevant 
Australian Standards AS2890.1:2004, 
except where amended by other 
conditions of this approval.  

Non-compliance 
3.38.1 To comply with this condition, 
NCIA must provide markings in 
accordance with Australian Standard 
AS2890.1:2004.  

New line markings have been 
completed in accordance with 
Australian Standards 
AS2890.1:2004 

NCIA Action 
completed 

S3.39 The Proponent shall ensure that 
disabled parking and access is 

Non-compliance 
3.39.1 To comply with this condition, 

New line markings have been 
completed in accordance with 

NCIA Action 
completed 
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Audit 
Reference 

Requirement Audit Recommendation Action Required / Undertaken Responsibility Status 

provided on-site and shall comply with 
Australian Standard AS1428.1 (2001) - 
Design for Access and Mobility - Part 1 
General Requirements for Access – 
Buildings.  

NCIA must provide markings in 
accordance with Australian Standard 
AS1428.1:2001.  

Australian Standard AS1428.1 
(2001) - Design for Access and 
Mobility - Part 1 General 
Requirements for Access – 
Buildings. 

S3.52 A designated area for the storage and 
collection of waste and recyclable 
materials shall be provided at the site 
and shall be designed, constructed, 
operated and maintained in a manner 
so as not to cause a nuisance to 
adjoining properties.  

Non-compliance 
3.52.1 NCIA should ensure that waste 
tiles are stored within only the 
designated concrete bunker and that 
there are procedures in place, including 
daily inspections, to determine when a 
contractor should be required to remove 
waste tiles. Daily inspections should be 
documented.  

Documentation of daily 
inspections is now being 
performed.  

NCIA Action 
completed 
 
Task ongoing 

S3.55 The Proponent shall ensure that the 
fuel storage tank is surrounded by a 
bund with a capacity to contain 110% of 
the largest tank within the bund. The 
bund(s) must be designed and installed 
in accordance with the requirements of 
the relevant Australian Standards 
and/or the OEH’s Environmental 
Protection Manual Technical Bulletin 
Bunding and Spill Management.  
 
 

Complies 
3.55.1 The Emergency Plan should be 
revised if necessary to incorporate the 
use of any spill prevention measures 
established for the diesel tank.  

NCIA maintains a bund that is 
well in excess of the 110% 
diesel tank storage that is 
required in 3.55. 
Consideration will be given to 
amending the Emergency Plan 
the next time an update is 
performed.  

NCIA Not yet 
required  
 
Implement 
recommendati
on when the 
Emergency 
Plan is next 
updated. 

S4.58 Within 24 hours of the occurrence of an 
incident that causes (or may cause) 
harm to the environment, the Proponent 
shall notify the Department and any 
other relevant agencies of the incident.  

Not Triggered 
4.58.1 It is recommended that the Draft 
Emergency Plan be finalised and its 
requirements (e.g. for training) be 
implemented. The Emergency Plan 
should reference the PIRMP which could 
be included as an Appendix. The 
Notifications in the Emergency Plan 
should include, or make reference to, 

There have been no instances 
requiring notification and 
management believe they have 
appropriate systems in place for 
notifying the Department should 
an incident occur.  

The recommended 
amendments to the Emergency 

NCIA Not yet 
required 
 
Implement 
recommendati
on when the 
Emergency 
Plan is next 
updated. 
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Audit 
Reference 

Requirement Audit Recommendation Action Required / Undertaken Responsibility Status 

Table 2 in the PIRMP.  Plan will be actioned.  

S4.59 Within 7 days of the detection of the 
incident, the Proponent shall provide 
the Secretary and any relevant 
agencies with a detailed report on the 
incident.  

Non-compliance 
4.59.1 See 4.60.1.  

See 4.60.1.  See 4.60.1.  Action 
completed  

S4.60 Every year from the date of this 
approval, unless the Secretary agrees 
otherwise, the Proponent shall submit 
an Annual Environmental Management 
Report (AEMR) to the Secretary and 
relevant agencies. The AEMR shall:  
d) include a summary of the complaints 
received during the past year, and 
compare this to the complaints received 
in previous years;  

Non-compliance 
4.60.1 NCIA regarded a waste storage 
incident that led to litigation and 
mediation in 2012 with the adjacent 
property owner, McCloy Group, as a 
legal issue and therefore did not report it 
as an incident or a complaint and did not 
reference it in the AEMR for 2012. 
NCIA and its consultants should ensure 
that all incidents and complaints that 
relate to actual or potential pollution are 
recorded as such, reported to the 
appropriate authorities, and included in 
the AEMR.  

The AEMRs record incidents 
and complaints occurring during 
the reporting period. 

There were no complaints 
during the 2016 reporting 
period.  

NCIA Action 
completed 

S4.64 Within 3 months of the approval of any 
strategy/plan/program required under 
this approval (or any subsequent 
revision of these strategies/plans/ 
programs), or the completion of the 
audits or annual reports required under 
this approval, the Proponent shall:  
a) provide a copy of the relevant 
documents/data to the relevant 
agencies; and  
b) make the documents publically 
available in an appropriate electronic 
format on the Proponent’s web site, 
should one exist. If a web site does not 

Non-compliance 
4.64.1 It is recommended that as a 
matter of urgency NCIA provide copies 
on their website of every approved 
strategy, plan or program required under 
this approval (or any subsequent 
revision of these strategies, plans or 
programs), or the audits or annual 
reports required under this approval. 
This should cover the period of this 
approval, that is, from 19 January 2012 
to the present. This information should 
be kept up to date.   
4.64.2 A procedure should be prepared 

All required documents are on 
NCIA’s website as at the date of 
signing the 2015-16 Annual 
Return. 

NCIA Action 
completed 
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Audit 
Reference 

Requirement Audit Recommendation Action Required / Undertaken Responsibility Status 

exist, the documents are to be made 
available upon request.  

and implemented to ensure that this 
condition is complied with in the future. 

EPL 11956 

L2.2 The actual load of an assessable 
pollutant must be calculated in 
accordance with the relevant load 
calculation protocol.  
 

Non-compliance 
L2.2.1 Future AEMRs should include 
verification that the actual load of an 
assessable pollutant has been 
calculated in accordance with the 
relevant load calculation protocol, which 
should be referenced.  
Table 13 in the AEMRs should be 
changed to show the correct Project 
Approval Limits for sulfur oxides and 
nitrogen oxides  

Section 5.4 of this AEMR 
includes a statement regarding 
the calculation of actual loads in 
accordance with the calculation 
protocol. 

The Project Approval limits for 
sulfur oxides and nitrogen 
oxides in were corrected in 
Table 14 the 2015 AEMR, and 
are also correct in Table 14 of 
this AEMR. 

NCIA  Action 
completed 

L3.4 Air Concentration Limits 
(refer to table in EPL) 

Non-compliance 
L3.4.1 Where the discharge of sulfuric 
acid mist and sulfur trioxide (as SO3) is 
associated with a hot moist stack flow, 
the applicable Australian monitoring 
standard may require adjustment to 
avoid misreporting of the actual emission 
level. This typically involves the use of a 
heated sampling probe. Future sampling 
should ensure that the most appropriate 
sampling procedure is applied to 
accurately measure the actual emission 
rates.  

It is noted that:  
 
As per AECOMs NATA 
Accredited Methods (NSW EPA 
TM – 8/USEPA Method 8), 
AECOM use a glass lined heated 
probe for the sampling of sulfuric 
acid mist and sulfur trioxide (as 
SO3). 
 
No action required as 
appropriate testing methods are 
used.  

NCIA Action 
completed  

L5.1 Noise limits 
(refer to table in EPL) 

Complies 
L5.1.1 Spectrum Acoustics should 
ensure that future Noise Compliance 
reports reference the correct date for the 
Project Approval, i.e. 19 January 2012.  

To be updated in noise 
monitoring report for 2016/2017. 
 
 

NCIA  
 

To be 
completed in 
2017.  
 

L5.2 Noise from the premises is to be 
measured at the most affected point on 

Administrative Non-compliance 
L5.2.1 NCIA should request a variation 

Request submitted to the NSW 
EPA.  

NCIA  
 

Ongoing 
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Audit 
Reference 

Requirement Audit Recommendation Action Required / Undertaken Responsibility Status 

or within the receptor site boundary to 
determine compliance with this 
condition.  

of Condition L5.2 to obtain approval for 
the current noise monitoring to be 
conducted in the reserve at the western 
end of Kenvil Close and in a clearing 
adjacent to a residence in Wollombi 
Road, instead of on or within the 
receptor site boundary.  

 Request 
submitted to 
the EPA 
25/10/2016 
 

L5.3 Noise from the premises shall not 
exceed the L A1(1 minute) noise level 
of 45 dB(A) at the nearest residential 
receiver most affected by noise from 
activities at the premises. The noise 
limit applies 1 metre from the dwelling 
façade and shall apply during the night 
period only.  

Non-compliance 
L5.3.1 NCIA should request a variation 
of Condition L5.3 to obtain approval for 
the noise monitoring to be conducted at 
a more accessible location, e.g. at the 
receptor site boundary as required in 
L5.2, or for a calculation method to be 
approved.  

Request submitted to the NSW 
EPA.  
 

NCIA  Ongoing 
 
Request 
submitted to 
the EPA 
25/10/2016 
 

L5.4 The noise emission limits specified 
above apply under all meteorological 
conditions except:  
a) during rain and wind speeds greater 
than 3 m/s; and  
b) from 6pm to 7am during intense 
inversions, which are indicated by cloud 
cover less than 40 per cent and wind 
speeds less than 1.0 m/s.  
Note: Wind data should be collected at 
10m height.  

Complies 
L5.4.1 It is recommended that the 
validity of meteorological conditions 
applicable to compliance monitoring be 
investigated by interrogating the onsite 
weather station and not from the Bureau 
of Meteorology weather station at 
Cessnock.  

To be implemented in noise 
monitoring report for 2016/2017.
 

NCIA  
 

To be 
completed in 
2017.  
 

M2.2 Requirement to monitor concentration 
of pollutants discharged  
 

Complies 
M2.2.1 (repeat of Project Approval 
Recommendation 3.18.1)  

To be updated in emissions 
testing report for 2016/2017.  

NCIA To be 
completed in 
2017. 

M4.1 Environmental monitoring  
The licensee must monitor the impact 
of fluoride on vegetation as follows:  
a) Annual and quarterly visual 
assessment of vegetation in the area 

Complies 
M4.1.1 It is recommended that the same 
numbering system is used for vegetation 
monitoring sites provided by AECOM in 
Table 7 of the AEMR and Appendix 1 of 

Additional sites have been 
added to the vegetation 
monitoring program, and the 
figure provided in the AEMR is 
the most up to date version, 

NCIA  Action 
completed 
 
OEMP to be 
updated when 
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Audit 
Reference 

Requirement Audit Recommendation Action Required / Undertaken Responsibility Status 

surrounding the premises as outlined in 
the document titled Proposed Ambient 
Air Quality Monitoring Programs – 
National Ceramic Industries Australia, 
Rutherford dated January 2004.  
b) Quarterly monitoring of the fluoride 
content in vegetation in the area 
surrounding the premises as outlined in 
the document titled Proposed Ambient 
Air Quality Monitoring Programs – 
National Ceramic Industries Australia, 
Rutherford dated January 2004.  

The licensee must maintain a list and a 
map of the monitoring sites used to 
assess the impact of the premises on 
the surrounding environment.  

Part of each sample analysed must be 
carefully stored to the satisfaction of the 
EPA for a period of not less than 12 
months and forwarded to the EPA on 
request.  

the Quarterly Vegetation Survey Reports 
in future based on the numbers in 
Appendix 1.  

showing the current monitoring 
site details. The figure provided 
in the OEMP will be updated 
when the next OEMP revision is 
undertaken. 

next revision 
is undertaken 
(due in 2017). 

M6.1 Recording of pollution complaints  
The licensee must keep a legible record 
of all complaints made to the licensee 
or any employee or agent of the 
licensee in relation to pollution arising 
from any activity to which this licence 
applies.  

Non-compliance 
M6.1.1 See also Approval 
recommendation S4.60.1. NCIA and its 
consultants should ensure that all 
incidents and complaints that relate to 
actual or potential pollution are recorded 
as such, and reported to the appropriate 
authorities.  

NCIA has formalised a 
complaints register. 

NCIA  
 

Action 
completed 

M6.2 The record must include details of the 
following:  
a) the date and time of the complaint;  
b) the method by which the complaint 
was made;  

Non-compliance 
M6.2.1 A Complaints Register should be 
established and maintained by NCIA (or 
AECOM) that includes the details 
required by Condition 6.2.  

Management has formalised a 
complaints register in 
accordance with M6.2.  

NCIA Action 
completed 
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Reference 

Requirement Audit Recommendation Action Required / Undertaken Responsibility Status 

c) any personal details of the 
complainant which were provided by 
the complainant or, if no such details 
were provided, a note to that effect;  
d) the nature of the complaint;  
e) the action taken by the licensee in 
relation to the complaint, including any 
follow-up contact with the complainant; 
and  
f) if no action was taken by the 
licensee, the reasons why no action 
was taken.  

M7.1 Telephone complaints line  
The licensee must operate during its 
operating hours a telephone complaints 
line for the purpose of receiving any 
complaints from members of the public 
in relation to activities conducted at the 
premises or by the vehicle or mobile 
plant, unless otherwise specified in the 
licence. 

Non-compliance 
M7.1.1. See M7.2.1 

See M7.2.1 NCIA See M7.2.1 

M7.2 Telephone complaints line The 
licensee must notify the public of the 
complaints line telephone number and 
the fact that it is a complaints line so 
that the impacted community knows 
how to make a complaint.   

Non-compliance 
M7.2.1. NCIA must decide how it will 
operate a telephone complaints line for 
the purpose of receiving any complaints 
from members of the public during its 
operating hours (24/7). This information 
must be made available to the public 
including that it is a complaints line so 
that the impacted community knows how 
to make a complaint.  

NCIA have a designated 24 
hour number and this is 
displayed prominently on 
signage at the front of the 
factory. 
 
 

NCIA Action 
completed 

R1.1 Annual return documents  
The licensee must complete and supply 
to the EPA an Annual Return in the 
approved form comprising:  

Non-compliance 
R1.1.1. NCIA and its consultants should 
ensure that all incidents and complaints 
that relate to actual or potential pollution 

There were no complaints or 
reportable incidents during the 
2016 reporting period and this is 
recorded in the Annual Return 

NCIA  Action 
completed 
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Reference 

Requirement Audit Recommendation Action Required / Undertaken Responsibility Status 

a) a Statement of Compliance; and  
b) a Monitoring and Complaints 
Summary. 

are recorded as such, and reported in 
the EPA Annual Return. See also M6.1.1 

submitted in 2016. 

R1.5 Annual return documents The Annual 
Return for the reporting period must be 
supplied to the EPA by registered post 
not later than 60 days after the end of 
each reporting period or in the case of a 
transferring licence not later than 60 
days after the date the transfer was 
granted (the 'due date').  

Administrative Non-compliance 
R1.5.1. NCIA should review the 
requirements set out in the box in 
Section G of the Annual Return Form to 
determine if an alternative form of 
signature can be provided.  

Management emailed the 2015 
Annual Return to the EPA and 
followed later with the hard copy 
document with two directors 
having signed at the NCIA 
board meeting.  
 
Management have requested to 
the EPA that only one Director’s 
signature be appropriate for 
future annual returns. 

NCIA To be 
completed 
prior to 
submitting the 
2017 Annual 
Return  
 
Request 
submitted to 
the EPA 
25/10/16 

R2.1 Notification of environmental harm  
Notifications must be made by 
telephoning the Environment Line 
service on 131 555.  

Non-compliance 
R2.1.1. One incident requiring the 
notification of environmental harm 
occurred during the audit period (as set 
out in finding for Condition R1.1), 
however this was not notified as 
required. 
A recommendation was made that NCIA 
and its consultants should ensure that all 
incidents and complaints that relate to 
actual or potential pollution are reported 
to the Environment Line. 

There were no complaints or 
reportable incidents during the 
2016 reporting period.  
 
Potential incidents such as 
exceedances of emission 
criteria are reported in this 
AEMR and Annual Return. 

NCIA Action 
completed 

R2.2 Notification of environmental harm  
The licensee must provide written 
details of the notification to the EPA 
within 7 days of the date on which the 
incident occurred. 

Non-compliance 
M6.1.1 See also Approval 
recommendation S4.60.1. NCIA and its 
consultants should ensure that all 
incidents and complaints that relate to 
actual or potential pollution are recorded 
as such, and reported to the appropriate 
authorities.  

There were no complaints or 
reportable incidents during the 
2016 reporting period.  
 
Potential incidents such as 
exceedances of emission 
criteria are reported in this 
AEMR and Annual Return. 

NCIA Action 
completed 
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Reference 

Requirement Audit Recommendation Action Required / Undertaken Responsibility Status 

G1.3 The licence must be available for 
inspection by any employee or agent of 
the licensee working at the premises.  

Non-compliance 
G1.3.1. A copy of the latest version of 
EPL 11956 should be made available in 
the factory with the OEMP, which should 
be notated that the included EPL has 
been superseded.  

The licence and the OEMP are 
readily available in the new 
factory office. 

The new factory office was 
under construction during the 
audit but the OEMP and license 
were still available in the 
Boardroom where all 
employees are welcome. 

 

NCIA Action 
completed 
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8.0 Continuous Improvement Measures 
Condition 60(j) of the Project Approval requires the AEMR to identify continuous improvement 
measures, outlining new developments in air quality and noise control, and detailing practices that 
have been implemented on site during the previous year, to reduce air quality and noise impacts. 

Emission concentrations of pollutants were generally in accordance with EPL and Project Approval 
limits throughout the 2016 reporting period. There was one exceedance of the PM10 24 hour criterion, 
however meteorological conditions on the day of the exceedance indicate that NCIA were not a major 
contributor to the exceedance due to the dominant wind direction placing NCIA upwind from the 
monitoring location. Stack emissions testing identified one exceedance of the Total Particulate 
discharge limit at one emission source location (Hot Air Cooler 1), and the Total Fluoride discharge 
limit at two emission source locations (Kiln 1 and Kiln 2). Consequently the air pollutant load limit for 
fluoride was exceeded during the current reporting period. However it is noted that ambient air quality 
monitoring showed that fluoride levels were within the DECC (2005) guideline criteria for the entire 
reporting period. 

Noise monitoring results for the current reporting period indicated that noise emissions from NCIA 
were in compliance with the EPL and Project Approval noise criteria for all time periods, including the 
sleep disturbance criteria. Noise monitoring confirmed that background noise levels during the day in 
the Rutherford industrial area remain high, and the NCIA contribution was inaudible. 

Other environmental improvement measures recently implemented by NCIA are summarised in the 
following sections. 

8.1 General Environmental Management 

General environmental management actions undertaken by NCIA are outlined in Table 18. 

Table 18 Timetable for Environmental Improvement Actions 

Area of Concern Identified Action Completion Date 

Air quality NCIA continues to research and test 
extensively to improve its raw material 
usage and emissions. Particular 
attention is given to fluoride and sulphur 
content when investigating new 
materials. 

An onsite laboratory has been 
established and is used for testing of 
inputs and outputs. 

Ongoing 

General stack 
maintenance 

Install new components and perform 
repairs when necessary. 

Ongoing 

Plant maintenance General housekeeping and investment 
in industry standard practice. 

Ongoing 

Lighting review Changed all factory lighting in 2014 for 
lower energy LED lights. 

Monitoring electricity 
efficiency improvements 

Vegetation planting Native vegetation planting and 
maintenance as per the proposed 
landscape vegetation planting plan in 
the 2010 EA.  

Additional tree planting was undertaken 
during the 2016 reporting period. 

Ongoing for care and 
maintenance 
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8.2 Energy Efficiencies 

As noted in previous AEMRs, a lot of NCIA’s focus in recent times has been on achieving greater 
efficiencies. The objective is to achieve a greater tile production output for the same amount of power 
consumption and raw material input. For example, NCIA currently endeavours to improve the gas 
efficiency of the manufacturing process. Figure 39 shows the evolution since 2011 of the amount of 
gas required (in gigajoules GJ) to produce one square metre of tiles, with data showing a steadily 
improving trend in gas efficiency.   

 

 
Figure 39 Gas Efficiency in Tile Manufacturing Process 

 

NCIA is currently in the process of reducing the size and weight of tiles with a view to reduce the 
amount of raw material inputs, energy and transport components whilst still achieving the same 
amount of saleable product output (m2 of tiles).  

NCIA has recently installed on one production line a Quality Assurance (QA) machine before the kiln. 
This effectively reduces waste tiles going through the kiln and being fired, creating both a reduction in 
waste and a saving in energy consumption. Following the effectiveness of this QA machine in reducing 
the amount of waste generated through the production process, NCIA has purchased an additional 
three that were installed in September/October 2015.  

In early 2015 NCIA engaged with the NSW EPA to identify potential opportunities in relation to energy 
efficiency and research. A summary of identified opportunities and associated potential savings are 
provided in Table 19. NCIA has commenced a solar photovoltaic (PV) project, to utilise the roof space 
for solar panels and reduce the electricity consumption required for operations. Installation is expected 
to occur by the end of 2017.  

The other identified opportunities are being evaluated with some initiatives currently being trialled or 
rolled out in some of the National Ceramic Industries group’s other facilities in South Africa (for 
example the efficiency gas burners). NCIA will closely monitor the progress of these initiatives being 
implemented and will consider adopting measures accordingly and where consistent with business 
objectives. 
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Table 19 Efficiency Reviews – Summary of Opportunities 

Description of Opportunity 

Potential 
Electricity 
Savings  
(MWh per annum) 

Potential Gas 
Savings  
(GJ per annum) 

Potential GHG 
Savings (tonnes 
CO2 per annum) 

Notched V belts 151 - 160 

Avoid leaving glazing line equipment 
running 

155 - 164 

Turn off second air wipe after press 
and install blower wipes 

44 - 47 

Install timer and switch to turn off 
warehouse induction lights at night 

24 - 25 

Install cooling chamber for tile cooling 
prior to inkjet 

43 - 46 

VSD on Comb air fan 234 - 248 

Stop running scrap line v belt conveyor 
after kiln 1 (programming) 

4 - 4 

Install switches to allow switching off of 
T8 fluorescent lights 

54 - 57 

Purchasing policy for High Efficiency 
(E3) Motors 

113 -  120  

High efficiency burners (half replaced) 0 9,933 651 

Poppi heat recovery option -474 50,473 2,804 

Stop bucket elevator when not 
required, resolve mechanical issues 
first 

11 - 12 

OEM Kiln heat recovery 76 26,488 1,816 

Alternative combustion air preheat 0 8,500 557 

Solar PV 139  147 

TOTAL 498 68,906 5,041 
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Appendix A1 – Vegetation Monitoring Sites 

Area Site # Site location 
Monitoring 

frequency 

Location from 

the kiln stack 

NCIA premises 1 Access road north of office Annual 280m NW 

2 Office car park Annual 120m W 

3 Access road south of office Annual 160m W 

4 South-west corner of site Annual 220m SW 

5 South-east corner of site Quarterly 300m SE 

Rutherford and 

Farley residential 

areas 

6 3 Palisade Street Annual 1.4km E 

7 3 Gillette Close Quarterly 1.4km SE 

8 Regiment Road east of Dumont Court Annual 1.5km SE 

9 Regiment Road south-east of Squadron Crescent Annual 1.8kmSE 

10 Wollombi Road between sewage works and creek Annual 2km SE 

11 Hill top on Wollombi Road, Farley Quarterly 1.5km SE 

12 Western end of Quarry Road, Farley Quarterly 2.3km S 

Rutherford 

industrial estate 

13 NCIA entrance, Racecourse Road Quarterly 480m N 

14 99 Kyle Street Quarterly 570m NW 

15 20 Gardiner Road Quarterly 500m NW 

16 56 Gardiner Road Annual 450m W 

17 Gardiner Road, southern end Annual 550 SW 

18 Maitland Saleyards, Kyle Street Quarterly 920m NW 

Anambah 

homestead  

19 200 Anambah Road – Reference site Quarterly 3km N 
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Site 1 – Access road north of office 

 

Site 2 – Office car park 
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Site 3 – Access road south of office 

 

Site 4 – South-west corner of site 
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Site 5 – South-east corner of site 

 

Site 6 – 3 Palisade Street 

 



AECOM 2016 Annual Environmental Management Report – 1 August 2015 - 31 July 2016 

Revision 0 – 28-Oct-2016 
Prepared for – National Ceramic Industries Australia – ABN: 83100467267 

A-1

Site 7 – 3 Gillette Close 

 

Site 8 – Regiment Road east of Dumont 
Court 
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Site 9 – Regiment Road south-east of 
Squadron Crescent 

 

Site 10 – Wollombi Road between sewage 
works and creek 
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Site 11 – Hill top on Wollombi Road, Farley 

 

Site 12 – Western end of Quarry Road, Farley 
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Site 13 – NCIA entrance, Racecourse Road 

 

Site 14 – 99 Kyle Street 
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Site 15 – 20 Gardiner Road 

 

Site 16 – 56 Gardiner Road 
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Site 17 – Gardiner Road, southern end 

 

Site 18 – Maitland Saleyards, Kyle Street 
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Site 19 – 200 Anambah Road (Reference site) 

 

  



AECOM 2016 Annual Environmental Management Report – 1 August 2015 - 31 July 2016 

Revision 0 – 28-Oct-2016 
Prepared for – National Ceramic Industries Australia – ABN: 83100467267 

A-2

Appendix A2 – Visual Injury Expression Survey Results 
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Site 1 – Access road north of office 

Acacia longifolia Q4 2015 0 0 old 0 0 0 0 0 1 0 0 0 0 0 

Acacia filicifolia Q4 2015 2 2 old 2 0 0 0 0 0 0 0 0  0 

Eucalyptus robusta 1 Q4 2015 
2 2 new 2 2 0 0 0 0 0 

0 0 0 0 
3 3 old 3 2 1 0 0 1 0 

Eucalyptus robusta 2 Q4 2015 
1 1 new 0 0 1 0 0 0 0 

0 0 0 
1 2 old 0 0 1 0 0 2 1 

Corymbia citriodora Q4 2015 
3 3 new 0 3 1 0 0 1 0 

1 1 0 0 
4 4 old 4 3 3 2 0 0 0 

Eucalyptus 
moluccana 

Q4 2015 
0 4 new 0 0 0 0 0 4 1 

0 0  0 
0 1 old 0 0 0 0 0 1 1 

Site 2 – Office car park 

Corymbia maculata Q4 2015 
2 2 new 0 2 1 0 0 1 0 

4 4 0 0 
4 4 old 4 3 3 1 0 0 1 

Eucalyptus robusta  Q4 2015 
3 3 new 3 1 1 0 0 0 1 

2 2 0 0 
4 4 old 4 2 3 3 0 0 1 

Fraxinus 
pennsylvanica 

Q4 2015 1 1 old 0 1 0 0 0 0 0 0 0 0 0 

Site 3 – Access road south of office 

Acacia 
parramattensis 

Q4 2015 0 0 old 0 0 0 0 0 0 0 0 0  0 

Hakea salicifolia Q4 2015 0 0 old 0 0 0 0 0 0 0 0 - 0 

Eucalyptus sp. Q4 2015 
3 3 new 2 3 1 1 0 1 0 

0 0 0 0 
4 4 old 2 4 2 4 0 0 0 

Site 4 – South-west corner of site 

Acacia longifolia Q4 2015 0 1 old 0 0 0 0 0 1 0 0 0 0 0 

Bursaria spinosa Q4 2015 0 0 old 0 0 0 0 0 0 0 0 -  0 

Typha sp. Q4 2015 2 2 old 0 0 2 0 0 0 0 - - 0 

Eucalyptus 
amplifolia 

Q4 2015 
0 2 new 0 0 0 0 0 2 1 

0 0  0 
0 2 old 0 0 0 0 0 2 1 

Site 5 – South-east corner of site 

Eucalyptus 
moluccana 

Q3 2015 
 -   -  new  -   -   -   -   -   -   -  

0 0 0 0 
3 3 old 1 3 1 0 2 2 1 

Q4 2015 
1 2 new 0 1 0 0 0 2 1 

0 0 0 0 
1 1 old 0 1 0 0 0 0 1 

Q1 2016 
2 2 new 0 2 0 0 0 1 1 

0 0 0 0 
2 2 old 1 2 1 0 0 1 1 
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Q2 2016 
1 1 new 0 1 1 0 0 1 1 

0 0 0 0 
1 1 old 0 1 1 0 1 1 1 

Bursaria spinosa Q4 2015 1 0 old 1 0 0 0 0 0 0 0 -  0 

Acacia longifolia Q4 2015 0 1 old 0 0 0 0 0 1 0 0 0 0 0 

Site 6 – 3 Palisade Street 

Corymbia maculata 
1 

Q4 2015 
- - new - - - - - - - 

0 0 0 0 
4 4 old 0 4 0 0 0 0 3 

Corymbia maculata 
2 

Q4 2015 
- - new - - - - - - - 

0 0  0 
2 3 old 0 2 2 0 0 1 3 

Bursaria spinosa Q4 2015 3 3 old 3 0 0 0 0 0 0 2 -  0 

Olea europaea Q4 2015 1 1 old 0 1 0 0 0 0 0 0 0 0 

Site 7 – 3 Gillette Close 

Eucalyptus 
acmenoides 

Q3 2015 
1 1 new 0 0 1 0 0 0 0 

0 0  
3 3 old 3 0 1 0 0 1 0 

Q4 2015 
0 1 new 0 0 0 0 0 1 0 

0 0 0 
3 3 old 3 0 0 0 0 1 1 

Q1 2016 
0 1 new 0 0 0 0 0 1 1 

0 0 0 
3 3 old 3 0 1 0 0 1 1 

Q2 2016 
0 1 new 0 0 0 0 0 1 0 

0 0  
2 2 old 2 0 2 0 0 1 1 

Corymbia maculata 

Q3 2015 
1 1 new 0 1 0 0 0 1 0 

2 0 0 0 
2 2 old 1 2 2 0 2 2 1 

Q4 2015 
- - new - - - - - - - 

1 1 0 0 
3 3 old 3 1 2 0 0 0 0 

Q1 2016 
- - new - - - - - - - 

2 0  0 
2 2 old 1 2 1 0 0 1 2 

Q2 2016 
1 3 new 0 1 0 0 0 1 3 

2 0 0 0 
3 3 old 3 2 3 1 0 0 2 

Bursaria spinosa Q4 2015 0 0 old 0 0 0 0 0 0 0 0 - 0 0 

Site 8 – Regiment Road east of Dumont Court 

Corymbia maculata Q4 2015 
- - new - - - - - - - 

1 0 0 0 
2 2 old 1 2 1 1 0 1 1 

Eucalyptus resinfera Q4 2015 
1 1 new 0 1 1 0 0 0 1 

0 0 0 
2 2 old 2 1 1 0 0 1 1 

Bursaria spinosa Q4 2015 2 2 old 2 0 0 0 0 0 0 2 - 0 0 
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Eucalyptus 
acmenoides 

Q4 2015 
0 0 new 0 0 0 0 0 1 0 

0 0 0 
3 3 old 3 2 0 0 0 0 1 

Site 9 – Regiment Road south-east of Squadron Crescent 

Bursaria spinosa Q4 2015 0 0 old 0 0 0 0 0 0 0 2 -  0 

Eucalyptus resinfera Q4 2015 
0 1 new 0 0 0 0 0 1 0 

0 0 0 
1 1 1 0 0 1 0 0 0 1 

Site 10 – Wollombi Road between sewage works and creek 

Fraxinus excelsior Q4 2015 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Grevillea robusta Q4 2015 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Pinus radiata Q4 2015 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Populus nigra  Q4 2015 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Casuarina glauca Q4 2015 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Site 11 – Hill top on Wollombi Road, Farley 

Corymbia maculata 

Q3 2015 
0 1 new 0 0 0 0 0 1 0 

0 0  0 
2 2 old 0 1 2 0 0 0 1 

Q4 2015 
2 2 new 0 1 2 0 0 1 1 

0 0  0 
2 2 old 0 2 1 0 0 1 1 

Q1 2016 
0 2 new 0 0 0 0 0 2 1 

0 0  0 
2 2 old 0 0 2 1 0 1 2 

Q2 2016 
1 1 new 0 0 1 0 0 0 0 

0 0  0 
1 3 old 0 0 1 0 1 3 1 

Eucalyptus 
paniculata 

Q3 2015 
0 2 new 0 0 0 0 0 2 1 

0 0 0 
0 3 old 0 0 0 0 0 3 1 

Q4 2015 
- - new - - - - - - - 

0 0 0 
0 1 old 0 0 0 0 0 1 1 

Q1 2016 
0 4 new 0 0 0 0 0 4 0 

0 0  
0 2 old 0 0 0 0 0 2 1 

Q2 2016 
- - new - - - - - - - 

0 0  
0 3 old 0 0 0 0 0 3 1 

Bursaria spinosa Q4 2015 0 0 old 0 0 0 0 0 0 0 2 -  

Hakea gibbosa Q4 2015 0 0 old 0 0 0 0 0 0 0 0 - 0 

Site 12 – Western end of Quarry Road, Farley 

Corymbia maculata 
Q3 2015 

3 3 new 0 3 0 0 0 0 1 
0 0  0 

1 2 old 0 0 1 0 0 2 1 

Q4 2015 3 3 new 0 3 0 0 0 2 1 0 0 0 0 
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2 2 old 0 2 0 0 0 2 1 

Q1 2016 
0 1 new 0 0 0 0 0 1 1 

0 0  0 
0 3 old 0 0 0 0 0 3 1 

Q2 2016 
1 2 new 0 1 0 0 0 2 2 

0 0  0 
1 2 old 0 1 0 0 0 2 2 

Eucalyptus 
paniculata 

Q3 2015 
0 2 new 0 0 0 0 0 2 0 

0 0  
0 1 old 0 0 0 0 0 1 1 

Q4 2015 
0 1 new 0 0 0 0 0 1 1 

0 0 0 0 
0 1 old 0 0 0 0 0 1 1 

Q1 2016 
0 1 new 0 0 0 0 0 1 0 

0 0 0 
0 1 old 0 1 0 0 0 1 0 

Q2 2016 
- - new - - - - - - - 

0 0 0 
0 1 old 0 0 0 0 0 1 0 

Pinus radiata Q4 2015 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Site 13 – NCIA entrance, Racecourse Road 

Corymbia maculata 

Q3 2015 
2 2 new 0 2 1 0 0 0 0 

2 2 0 0 
3 3 old 3 2 2 0 0 0 2 

Q4 2015 
1 2 new 0 1 0 0 0 2 1 

2 2  0 
4 4 old 4 3 3 0 0 0 1 

Q1 2016 
3 3 new 1 2 3 0 0 2 1 

2 2  0 
4 4 old 3 2 4 0 0 0 2 

Q2 2016 
- - new - - - - - - - 

2 2  0 
3 3 old 3 3 3 1 0 0 2 

Eucalyptus 
amplifolia 

Q3 2015 
0 0 new 0 0 0 0 0 0 0 

2 2  0 
1 2 old 0 1 1 0 0 1 2 

Q4 2015 
1 1 new 0 1 0 0 0 1 1 

2 2  0 
0 1 old 0 0 0 0 0 1 1 

Q1 2016 
0 1 new 0 0 0 0 0 0 1 

2 2  0 
0 2 old 0 0 0 0 0 0 2 

Q2 2016 
- - new - - - - - - - 

2 2  0 
1 1 old 0 0 1 0 0 1 1 

Site 14 – 99 Kyle Street 

Angophora 
floribunda 

Q3 2015 
2 2 new 2 1 2 0 0 0 0 

0 4 0 0 
2 2 old 2 0 2 1 1 2 2 

Q4 2015 1 1 new 1 1 1 0 0 0 0 0 4 0 0 
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2 2 old 2 1 1 1 0 1 0 

Q1 2016 
3 3 new 2 3 0 0 0 1 2 

0 0 0 0 
2 2 old 1 2 1 0 0 0 1 

Q2 2016 
- - new - - - - - - - 

0 4 0 0 
2 2 old 1 2 1 1 0 0 1 

Eucalyptus 
amplifolia 

Q3 2015 
 -  - new  -   -   -   -   -   -   -  

0 0  0 
2 2 old 0 2 1 0 0 1 2 

Q4 2015 
 -  - new  -  -  -  -  -  -  - 

0 0  0 
2 2 old 0 2 2 0 0 1 2 

Q1 2016 
1 1 new 0 0 1 0 0 0 1 

0 0  0 
1 1 old 0 0 1 0 0 1 0 

Q2 2016 
- - new - - - - - - - 

0 0  0 
1 2 old 0 1 0 0 0 2 1 

Site 15 – 20 Gardiner Road 

Corymbia maculata 

Q3 2015 
3 3 new 2 3 0 0 0 0 0 

0 0  0 
4 4 old 4 2 1 0 0 0 1 

Q4 2015 
 -   -  new  -   -   -   -   -   -   -  

0 0 0 0 
3 3 old 3 3 3 0 0 0 1 

Q1 2016 
4 4 new 3 4 3 1 0 1 1 

0 0  0 
3 3 old 2 2 3 0 0 0 1 

Q2 2016 
3 3 new 3 2 3 0 0 0 1 

0 0  0 
3 3 old 3 2 3 0 0 0 1 

Eucalyptus 
paniculata 

Q3 2015 
- - new - - - - - - - 

0 0  0 
3 3 old 0 0 3 0 0 0 1 

Q4 2015 
2 2 new 0 1 2 0 0 1 1 

0 0  
3 3 old 0 0 3 0 0 1 0 

Q1 2016 
1 2 new 0 1 0 0 0 0 2 

0 0  
3 3 old 0 0 3 0 0 1 2 

Q2 2016 
- - new - - - - - - - 

0 0  0 
3 3 old 0 0 3 0 0 1 1 

Site 16 - 56 Gardiner Road 

Corymbia maculata Q4 2015 
- - new - - - - - - - 

0 0  0 
4 4 old 3 3 4 0 0 0 2 

Site 17 – Gardiner Road, Southern end 

Corymbia maculata Q4 2015 1 1 new 0 0 1 0 0 0 0 0 0 0 0 
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1 3 3 old 3 0 2 0 0 0 0 

Corymbia maculata 
2 

Q4 2015 
1 1 new 0 1 1 0 0 0 0 

0 0 0 0 
1 2 old 0 1 1 0 0 1 2 

Eucalyptus fibrosa Q4 2015 
0 1 new 0 0 0 0 0 0 1 

0 0  0 
1 2 old 0 0 1 0 0 2 2 

Eucalyptus punctata Q4 2015 
1 1 new 0 0 1 0 0 0 0 

0 0 0 
2 2 old 0 0 2 0 0 0 1 

Bursaria spinosa Q4 2015 0 0 old 0 0 0 0 0 0 0 2 - 0 0 

Olea europaea Q4 2015 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Site 18 – Maitland Saleyards, Kyle Street 

Corymbia maculata 

Q3 2015 
2 2 new 0 2 0 0 0 0 1 

0 0 0 0 
3 3 old 3 2 2 0 0 0 0 

Q4 2015 
3 3 new 1 3 2 0 0 0 1 

0 0 0 0 
3 3 old 2 3 2 0 0 0 1 

Q1 2016 
3 3 new 1 2 3 0 0 0 2 

0 0 0 0 
3 3 old 2 2 3 0 0 0 1 

Q2 2016 
1 1 new 0 1 0 0 0 1 1 

0 0  0 
3 3 old 0 1 3 0 0 0 1 

Eucalyptus 
moluccana 

Q3 2015 
0 0 new 0 0 0 0 0 0 0 

0 0 0 0 
1 1 old 0 0 1 0 1 1 0 

Q4 2015 
0 1 new 0 0 0 0 0 1 1 

0 0 0 0 
1 1 old 0 0 1 0 0 1 1 

Q1 2016 
0 1 new 0 0 0 0 0 1 1 

0 0 0 0 
1 1 old 0 0 1 0 0 1 1 

Q2 2016 
1 1 new 0 0 1 0 0 0 1 

0 0 0 0 
1 1 old 0 0 1 0 0 0 1 

Eucalyptus 
amplifolia 

Q3 2015 
 -  - new - - - - - - - 

0 0  0 
1 1 old 0 0 1 0 0 1 1 

Q4 2015 
- - new 0 0 0 0 0 3 1 

0 0  0 
1 1 old 0 0 1 0 0 1 1 

Q1 2016 
0 3 new 0 0 0 0 0 3 1 

0 0  
2 2 old 0 0 2 0 0 1 1 

Q2 2016 
- - new - - - - - - - 

0 0 0 
1 1 old 0 0 1 0 0 1 1 

Eucalyptus resinfera Q3 2015 - - new - - - - - - - 0 0  0 
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1 1 old 0 1 0 0 0 1 1 

Q4 2015 
0 2 new 0 0 0 0 0 1 2 

0 0  0 
1 1 old 0 0 1 0 0 1 1 

Q1 2016 
0 2 new 0 0 0 0 0 1 2 

0 0  
0 1 old 0 0 0 0 0 1 1 

Q2 2016 
- - new - - - - - - - 

0 0  
0 1 old 0 0 0 0 0 1 1 

Site 19 – 200 Anambah Road – Reference site 

Angophora costata Q4 2015 0 0 old 0 0 0 0 0 0 0 2 2 0 0 

Araucaria 
cunninghamii 

Q3 2015 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Q4 2015 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Q1 2016 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Q2 2016 1 1 old 0 0 1 0 0 0 0 0 0 0 0 

Brachychiton 
acerifolius 

Q4 2015 0 1 new 0 0 0 0 0 1 0 0 0 0 0 
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Casuarina tarulosa 

Q3 2015 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Q4 2015 0 0 old 0 0 0 0 0 0 0 0 0 0  

Q1 2016 0 0 old 0 0 0 0 0 0 0 0 0 0  

Q2 2016 0 0 old 0 0 0 0 0 0 0 0 0 0  

Corymbia citriodora Q4 2015 0 2 old 0 0 0 0 0 2 0 0 0 0  

Corymbia maculata 

Q3 2015 2 3 old 0 2 1 0 0 3 2 0 0 0 0 

Q4 2015 1 1 old 0 1 1 0 0 0 0 0 0 0 0 

Q1 2016 3 3 old 0 3 1 0 0 0 1 0 0 0 0 

Q2 2016 3 3 old 0 3 2 1 0 1 2 0 0 0 0 

Ficus microphylla 

Q3 2015 0 2 old 0 0 0 0 0 2 0 0 0  0 

Q4 2015 1 1 old 0 1 0 0 0 1 0 0 0 0 0 

Q1 2016 0 1 old 0 0 0 0 0 1 0 0 0 0  

Q2 2016 0 1 old 0 0 0 0 0 1 0 0 0 0 0 

Grevillea robusta 

Q3 2015 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Q4 2015 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Q1 2016 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Q2 2016 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Macadamia 
integrifolia 

Q4 2015 2 2 old 0 2 0 0 0 0 0 0 0 0  

Eucalyptus 
acmenoides 

Q3 2015 0 3 old 0 0 0 0 0 3 1 0 0 0 0 

Q4 2015 1 2 old 0 0 1 0 0 2 0 0 0   

Q1 2016 1 2 old 0 0 1 0 0 2 0 0 0 0  

Q2 2016 0 1 old 0 0 0 0 0 1 0 0 0 0  

Eucalyptus dives Q4 2015 2 3 old 0 2 0 0 0 3 0 0 0 0  

Eucalyptus grandis Q4 2015 0 2 old 0 0 0 0 0 2 2 0 0 0 0

Eucalyptus robusta Q4 2015 0 2 old 0 0 0 0 0 2 1 0 0 0  

Eucalyptus 
tereticornis 

Q3 2015 1 1 old 0 0 1 0 0 1 1 0 0 0 0 

Q4 2015 1 2 old 0 0 1 0 0 1 2 0 0 0 0 

Q1 2016 1 3 old 0 0 1 0 0 1 3 0 0 0 0 

Q2 2016 2 2 old 0 2 1 0 0 0 2 0 0 0 0 

Olea europaea 

Q3 2015 0 0 old 0 0 0 0 0 0 0 0 0 0 0 

Q4 2015 1 1 old 0 1 0 0 0 0 0 0 0 0  

Q1 2016 2 2 old 0 2 0 0 0 0 0 0 0 0  

Q2 2016 1 1 old 0 1 0 0 0 0 0 0 0 0 0 

Vitis vinifera Q3 2015 0 0 new 0 0 0 0 0 0 0 0 - 0 0 
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Q4 2015 0 0 new 0 0 0 0 0 0 0 0 - 0  

Q1 2016 0 0 new 0 0 0 0 0 0 0 0 - 0 0 

Q2 2016 - - new - - - - - - - - - - - 

Table key: 
*  ‘new’ = assessment undertaken on current season leaves, ‘old’ = assessment undertaken on previous seasons leaves. 

#  For the assessment of reproductive strictures, ‘’ means presence and ‘x’ means absence 
-  Indicates no visual assessment was undertaken due to the absence of foliage. 
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Appendix A3 – Foliage Condition Photographs 

Site 1 – Access road north of office 

Eucalyptus robusta 1 (Q4 2015) Eucalyptus robusta 2 (Q4 2015) 

Corymbia citriodora (Q4 2015) Eucalyptus moluccana (Q4 2015) 

Site 2 – Office car park 

Corymbia maculata (Q4 2015) Eucalyptus robusta (Q4 2015) 
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Site 3 – Access road south of office 

Hakea salicifolia (Q4 2015) Eucalyptus sp. (Q4 2015) 

Site 4 – South-west corner of site 

Acacia longifolia (Q4 2015) Eucalyptus amplifolia (Q4 2015) 

Site 5 – South-west corner of site 

Eucalyptus moluccana (Q3 2015) Bursaria spinosa (Q4 2015) 
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Site 6 – 3 Palisade Street 

Corymbia maculata 1 (Q4 2015) Bursaria spinosa (Q4 2015) 

Site 7 – 3 Gillette Close 

Eucalyptus acmenoides (Q1 2016) Corymbia maculata (Q2 2016) 

Site 8 – Regiment Road east of Dumont Court 

Corymbia maculata (Q4 2015) Eucalyptus acmenoides (Q4 2016) 
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Site 8 – Regiment Road east of Dumont Court (continued) 

Eucalyptus resinfera (Q4 2015) Bursaria spinosa (Q4 2015) 

Site 9 – Regiment Road south-east of Squadron Crescent 

Bursaria spinosa (Q4 2015) Eucalyptus resinfera (Q4 2015) 

Site 10 – Wollombi Road between sewage works and creek 

Fraxinus excelsior (Q4 2015) Populus nigra (Q4 2015) 
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Site 11 – Hill top on Wollombi Road, Farley 

Corymbia maculata (Q2 2016) Eucalyptus paniculata (Q3 2015) 

Site 12 – Western end of Quarry Road, Farley 

Corymbia maculata (Q3 2015) Eucalyptus paniculata (Q1 2016) 

Site 13 – NCIA entrance, Racecourse Road 

Corymbia maculata (Q1 2016) Eucalyptus amplifolia (Q2 2016) 
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Site 14 – 99 Kyle Street 

Angophora floribunda (Q1 2016) Eucalyptus amplifolia (Q1 2016) 

Site 15 – 20 Gardiner Road 

Corymbia maculata (Q1 2016) Eucalyptus paniculata (Q3 2015) 

Site 16 - 56 Gardiner Road 

Corymbia maculata (Q4 2015) 
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Site 17 – Gardiner Road, Southern end 

Corymbia maculata 1 (Q4 2015) Corymbia maculata 2 (Q4 2015) 

Eucalyptus fibrosa (Q4 2015) Eucalyptus punctata (Q4 2015) 

Site 18 – Maitland Saleyards, Kyle Street 

Corymbia maculata (Q1 2016) Eucalyptus moluccana (Q3 2015) 
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Site 18 – Maitland Saleyards, Kyle Street (continued) 

Eucalyptus amplifolia (Q2 2016) Eucalyptus resinfera (Q1 2016) 

Site 19 – 200 Anambah Road – Reference site 

Corymbia citriodora (Q4 2015) Corymbia maculata (Q1 2016) 

Eucalyptus acmenoides (Q2 2016) Eucalyptus robusta (Q4 2015) 
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Site 19 – 200 Anambah Road – Reference site (continued) 

Eucalyptus tereticoris (Q1 2016) Vitis vinifera (Q3 2015) 

Eucalyptus dives (Q4 2015) Ficus macrophylla (Q2 2016) 
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Appendix A4 – Analytical Laboratory Documentation 

 



 1  1.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EN1513178

:: LaboratoryClient AECOM Australia Pty Ltd Environmental Division Newcastle

: :ContactContact MS MAREE WELCH Peter Keyte

:: AddressAddress PO BOX 73 HUNTER REGION MC

HRMC NSW NSW 2310

5/585 Maitland Road Mayfield West NSW Australia 2304

:: E-mailE-mail maree.welch@aecom.com peter.keyte@alsglobal.com

:: TelephoneTelephone +61 02 4911 4900 +61 2 4014 2500

:: FacsimileFacsimile +61 02 4911 4999 +61 2 4967 7382

:Project 60329408 Task 1.2 QC Level : NEPM 2013  Schedule B(3) and ALS QCS3 requirement

:Order number 60329408 Task 1.2 Date Samples Received : 24-Sep-2015 01:05

:C-O-C number ---- Date Analysis Commenced : 24-Sep-2015

Sampler : ---- Issue Date : 28-Sep-2015 17:26

Site : ----

6:No. of samples received

Quote number : ---- 6:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.  

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Merrin Avery Supervisor - Inorganic Newcastle - Inorganics

NATA Accredited Laboratory 825

Accredited for compliance with 

ISO/IEC 17025.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 4:Page

Work Order :

:Client

EN1513178

60329408 Task 1.2:Project

AECOM Australia Pty Ltd

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing purposes.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

Key :
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Work Order :

:Client

EN1513178

60329408 Task 1.2:Project

AECOM Australia Pty Ltd

Analytical Results

C. Maculata Site 7

Leaves

C. Maculata Site 5

Leaves

E. Amplifolia Site 5

Leaves

Native Grasses Site 3

Grasses

E. Moluccana Site 1

Leaves

Client sample IDSub-Matrix: VEGETATION

 (Matrix: BIOTA)

[24-Sep-2015][24-Sep-2015][24-Sep-2015][24-Sep-2015][24-Sep-2015]Client sampling date / time

EN1513178-005EN1513178-004EN1513178-003EN1513178-002EN1513178-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK040V: Fluoride in Vegetation

55.6Fluoride <10.0 92.6 39.7 19.0mg/kg1016984-48-8



4 of 4:Page

Work Order :

:Client

EN1513178

60329408 Task 1.2:Project

AECOM Australia Pty Ltd

Analytical Results

----------------Vitis Vinifera Site 9

Leaves

Client sample IDSub-Matrix: VEGETATION

 (Matrix: BIOTA)

----------------[24-Sep-2015]Client sampling date / time

--------------------------------EN1513178-006UnitLORCAS NumberCompound

Result Result Result Result Result

EK040V: Fluoride in Vegetation

<10.0Fluoride ---- ---- ---- ----mg/kg1016984-48-8
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EN1514326

:: LaboratoryClient AECOM Australia Pty Ltd Environmental Division Newcastle

: :ContactContact MR MATTHIEU CATTEAU

:: AddressAddress PO BOX 73 HUNTER REGION MC

HRMC NSW NSW 2310

5/585 Maitland Road Mayfield West NSW Australia 2304

:: E-mailE-mail matthieu.catteau@aecom.com

:: TelephoneTelephone +61 02 4911 4900 +61 2 4014 2500

:: FacsimileFacsimile +61 02 4911 4999 +61 2 4967 7382

:Project 60438667 Task 1.2 QC Level : NEPM 2013 B3 & ALS QC Standard

:Order number 60438667 Task 1.2 Date Samples Received : 15-Dec-2015 12:01

:C-O-C number ---- Date Analysis Commenced : 17-Dec-2015

Sampler : ---- Issue Date : 18-Dec-2015 15:21

Site : ----

6:No. of samples received

Quote number : ---- 6:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.  

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Alison Graham Supervisor - Inorganic Newcastle - Inorganics, Mayfield West, 

NSW

NATA Accredited Laboratory 825

Accredited for compliance with 

ISO/IEC 17025.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 4:Page

Work Order :

:Client

EN1514326

60438667 Task 1.2:Project

AECOM Australia Pty Ltd

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing purposes.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

Key :
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Work Order :

:Client

EN1514326

60438667 Task 1.2:Project

AECOM Australia Pty Ltd

Analytical Results

C. Maculata Site 15C. Maculata Site 13E. Amplifolia Site 13Native grasses Site 11E. Moluccana Site 5Client sample IDSub-Matrix: VEGETATION

 (Matrix: BIOTA)

[15-Dec-2015][15-Dec-2015][15-Dec-2015][14-Dec-2015][14-Dec-2015]Client sampling date / time

EN1514326-005EN1514326-004EN1514326-003EN1514326-002EN1514326-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK040V: Fluoride in Vegetation

63.5Fluoride 11.0 69.1 15.2 62.4mg/kg1016984-48-8
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Work Order :

:Client

EN1514326

60438667 Task 1.2:Project

AECOM Australia Pty Ltd

Analytical Results

----------------Vitis vinifera Site 19Client sample IDSub-Matrix: VEGETATION

 (Matrix: BIOTA)

----------------[15-Dec-2015]Client sampling date / time

--------------------------------EN1514326-006UnitLORCAS NumberCompound

Result Result Result Result Result

EK040V: Fluoride in Vegetation

<10.0Fluoride ---- ---- ---- ----mg/kg1016984-48-8
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EN1601182

:: LaboratoryClient AECOM Australia Pty Ltd Environmental Division Newcastle

: :ContactContact MR MATTHIEU CATTEAU Loren Schiavon

:: AddressAddress 17 WARABROOK BOULEVARDE

WARABROOK NSW 2304

5/585 Maitland Road Mayfield West NSW Australia 2304

:Telephone +61 02 4911 4900 :Telephone +61 2 8784 8503

NATA Accredited Laboratory 825

Accredited for compliance with 

ISO/IEC 17025.

:Project 60438667 Task 1.2 Date Samples Received : 29-Mar-2016 16:37

:Order number 60438667 Task 1.2 Date Analysis Commenced : 31-Mar-2016

:C-O-C number ---- Issue Date : 01-Apr-2016 16:31

Sampler : ----

Site : ----

Quote number : ----

6:No. of samples received

6:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.  

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dianne Blane Laboratory Coordinator (2IC) Newcastle - Inorganics, Mayfield West, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 4:Page

Work Order :

:Client

EN1601182

60438667 Task 1.2:Project

AECOM Australia Pty Ltd

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing purposes.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

Key :
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Work Order :

:Client

EN1601182

60438667 Task 1.2:Project

AECOM Australia Pty Ltd

Analytical Results

C. Maculata Site 7C. Maculata Site 5E. Amplifolia Site 5Native grasses Site 3E. Moluccana Site 1Client sample IDSub-Matrix: VEGETATION

 (Matrix: BIOTA)

[29-Mar-2016][29-Mar-2016][29-Mar-2016][29-Mar-2016][29-Mar-2016]Client sampling date / time

EN1601182-005EN1601182-004EN1601182-003EN1601182-002EN1601182-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK040V: Fluoride in Vegetation

49.1Fluoride 17.0 92.0 16.4 49.4mg/kg1016984-48-8
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Work Order :

:Client

EN1601182

60438667 Task 1.2:Project
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Analytical Results

----------------Vitis vinifera Site 9Client sample IDSub-Matrix: VEGETATION

 (Matrix: BIOTA)

----------------[29-Mar-2016]Client sampling date / time

--------------------------------EN1601182-006UnitLORCAS NumberCompound

Result Result Result Result Result

EK040V: Fluoride in Vegetation

17.9Fluoride ---- ---- ---- ----mg/kg1016984-48-8
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 2EN1602304

:: LaboratoryClient AECOM Australia Pty Ltd Environmental Division Newcastle

: :ContactContact MR MATTHIEU CATTEAU Kim Smith

:: AddressAddress 17 WARABROOK BOULEVARDE

WARABROOK NSW 2304

5/585 Maitland Road Mayfield West NSW Australia 2304

:Telephone +61 02 4911 4900 :Telephone +61 2 4014 2500

NATA Accredited Laboratory 825

Accredited for compliance with 

ISO/IEC 17025.

:Project 60438667 Task 1.2 Date Samples Received : 29-Jun-2016 13:45

:Order number 60438667 Task1.2 Date Analysis Commenced : 30-Jun-2016

:C-O-C number ---- Issue Date : 01-Jul-2016 16:42

Sampler : ----

Site : ----

Quote number : ----

5:No. of samples received

5:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.  

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dianne Blane Laboratory Coordinator (2IC) Newcastle - Inorganics, Mayfield West, NSW
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Work Order :

:Client

EN1602304

60438667 Task 1.2:Project

AECOM Australia Pty Ltd

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Analytical Results

C. Maculata Site 7

Grasses

C. Maculata Site 5

leaves

E. Amplifolia Site 5

Leaves

Native grasses Site 3

Grasses

E. Moluccana Site 1

Leaves

Client sample IDSub-Matrix: VEGETATION

 (Matrix: BIOTA)

[29-Jun-2016][29-Jun-2016][29-Jun-2016][29-Jun-2016][29-Jun-2016]Client sampling date / time

EN1602304-005EN1602304-004EN1602304-003EN1602304-002EN1602304-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK040V: Fluoride in Vegetation

28.1Fluoride <10.0 32.2 <10.0 49.2mg/kg1016984-48-8
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Figure B 1 Wind Speed and Direction (August 2015) 

 
Figure B 2 Wind Speed and Direction (September 2015) 
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Figure B 3 Wind Speed and Direction (October 2015) 

 
Figure B 4 Wind Speed and Direction (November 2015) 
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Figure B 5 Wind Speed and Direction (December 2015) 

 
Figure B 6 Wind Speed and Direction (January 2016) 
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Figure B 7 Wind Speed and Direction (February 2016) 

 
Figure B 8 Wind Speed and Direction (March 2016) 
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Figure B 9 Wind Speed and Direction (April 2016) 

 
Figure B 10 Wind Speed and Direction (May 2016) 
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Figure B 11 Wind Speed and Direction (June 2016) 

 
Figure B 12 Wind Speed and Direction (July 2016) 
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1.0 Introduction 

1.1 Project Overview 

National Ceramic Industries Australia Pty Ltd (NCIA) operates a tile manufacturing facility located in Rutherford, 
New South Wales (the Site).  The facility operates in general accordance with Project Approval 09_0006. The 
Site’s Environment Protection Licence (EPL), number 11956, stipulates stack concentration limits for the 
emissions from several sources, including Hydrogen Fluoride (HF) from four kiln stacks.  The location of the site is 
provided in Figure 1. 

Due to the known variation of the feed material and the inherent variation in the approved HF emission testing 
methodologies (calculated to be around ±14%), HF emissions from the site have varied over time.  The 2016 
stack emission testing reported values that were over the site specific EPL limit of 5 mg/Nm3, but well under the 
POEO limit of 50 mg/Nm3.  As there is no direct causal link between EPL emission limits and the impact to the 
community, the potential effect on the local residents due to the elevated results is unknown.    

NCIA have engaged AECOM Australia Pty Ltd (AECOM) to investigate the potential air quality impacts of the 
elevated HF results on the local residents through the use of air dispersion modelling.    

 NCIA has also commenced the process of increasing their HF EPL limits to a level that safeguards against 
environmental harm whilst maintaining an operationally viable business.  The scope of work proposed was 
provided by letter to the EPA dated 29 April 2016 seeking in principal support of the variation.  The EPA provided 
a letter reply dated 22 June 2016 advising that it has no objection, in principal, to the change proposed, provided 
the licensee is able to suitably justify an increase.   

The measured 2016 HF results together with the EPL limits for the site are provided in Table 1.  The measured 
levels were used in an air dispersion model to identify the potential ground level concentrations at residents.   

Table 1 2016 Measured HF Concentrations  

EPL 
Point 

Description Pollutant 
Air Concentration– mg/Nm3 

Limit * Measured * 

14 Kiln KP1 Hydrogen fluoride 5 7.5 

15 Kiln KP2 Hydrogen fluoride 5 15.2 

16 Kiln KP3 Hydrogen fluoride 5 0 

17 Kiln KP4 Hydrogen fluoride 5 0 

* 00C, dry gas, 1 atm 

1.2 Overview of Emission Limits 

The original air quality impact assessment for the Site conducted in 2002 by Holmes Air Sciences for the 
Development Approval (DA 449-12-2002-i) to construct the NCIA facility used a conservative HF value which 
resulted in a limit of 5 mg/Nm3 being imposed on NCIAs kilns (which was modelled and shown to have minimal 
impacts on surrounding sensitive receptors).  The stack concentration of 5mg/m3 was subsequently adopted by 
the NSW EPA for NCIA’s EPL 11956.  This concentration is significantly lower than the concentrations listed in 
the Protection of the Environment Operations (Clean Air) Regulation 2010 (POEO), for a Group 6 Ceramic Works 
point source, which is reported as 50 mg/Nm3.   

Schedule 3 Standards of concentration for scheduled premises: activities and plant used for specific purposes, 
provides: 

- Ceramic works: Fluorine (F2), or any compound containing fluorine, as total fluoride (HF equivalent) 
standard concentration Group 6 of 50 mg/Nm3 

Schedule 4 Standards of concentration for scheduled premises: general activities and plant, provides: 

- Fluorine (F2), or any compound containing fluorine, as total fluoride (HF equivalent) standard concentration 
Group 6 of 50 mg/Nm3 
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In the years since the construction of the NCIA facility, stack HF results have varied as a result of the feed 
materials used which on occasion resulted in concentrations above the 5 mg/m3 stack limit, albeit still well below 
the recommended limit provided in the POEO Regulations for Group 6 facilities.   

1.3 Scope of Work 

The scope of work presented in Table 2 has been selected to provide the EPA with sufficient data to understand 
the impacts of the measured HF results.   

Table 2 Scope of Work and Location in Report 

Stage Description 
Location in 
Report 

1 
Review of 
monitoring data 

Desktop review of historical ambient monitoring & stack emissions testing 
results. The purpose of this analysis will be to demonstrate that HF levels 
have been stable in the environment and generally comply with set 
standards.  

Section 2.0 

2 
Air Dispersion 
Modelling 

Conduct air dispersion modelling in accordance with current regulations.  
Include the 2016 measured HF concentrations in a model to obtain 
expected zones of affectation around the facility.  The purpose of the 
study is to identify the potential impact that the measured HF 
concentrations may have on the local residents as there are no 
grapes/vineyards close to the facility (primary vegetation impact from 
Fluoride in the Hunter Valley). 

Section 3.0  
Section 4.0 

 

1.4 NCIA Background 

1.4.1 Current Operations 

NCIA manufactures ceramic wall and floor tiles for the Australian market from its facility located off Racecourse 
Road, Rutherford, within the Rutherford Industrial Estate. The facility has been operating since its commissioning 
in early 2004. Prior to the development of the facility at Rutherford NSW, the majority of Australia’s domestic 
ceramic tile consumption was imported from China, South East Asia, Italy, Spain and Brazil. 

Tiles are manufactured from raw materials including a mixture of clay, white granite, rhyolite and glazes. Clay, 
granite and rhyolite are naturally occurring and are supplied by quarries within Australia, whilst glazes and other 
consumables that are either supplied locally or imported.  The manufacturing process in the existing production 
facilities involves mixing and preparing raw materials in specified proportions, pressing the prepared mix into the 
desired shape, and then drying prior to decorating and glazing. The tiles are then fired in the facilities kiln prior to 
sorting, packaging and dispatch. Finished tiles are stored and loaded for distribution outside of the building in the 
south western corner of the site. All transport to and from the site is via road, with semi-trailers and B-double 
trucks transporting the raw materials and finished product. 

The operation currently comprises one spray drier, a clay mill, two tile production lines and two kilns, all housed 
within a single factory building approximately 488 m long and 80 m wide. The current operations represent the 
first two of eight approved operational stages for the facility. With these two operational stages active, the 
maximum production of the facility is approximately 6.4 million m2 of ceramic tiles per annum.  There are currently 
two stacks servicing the operational kilns (KP1 and KP2), although there are four kiln EPL points (KP1 to KP4).   

The facility operates 24 hours per day, 7 days per week, and currently employs 52 full time staff.  

1.4.2 Future Approved Operations 

NCIA currently holds approval for the development of Stages Three–Eight of the facility, none of which are yet 
constructed or commissioned. Stages Three–Four would see the commissioning of an additional two production 
lines within the existing factory building, for an increased production rate of up to 12.8 million m2 of tiles per 
annum. Stages Five–Eight would involve the construction and operation of a second factory building with four 
additional production lines on an adjacent parcel of land to the east of the existing facility. Once all eight 
development stages are operational, the facility’s production capacity would increase to 25.6 million m2 of tiles per 
annum. 
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The approval for the facility’s expansion was sought by NCIA in response to the anticipated continuing increase in 
tile demand, both domestically and internationally. The timeline for construction of the remaining stages (i.e. 
Stages Three–Eight) is dependent upon market demand and remained uncertain at the time this AQIA has been 
prepared.   

Note that there are currently four Kiln point sources in the EPL (EPL Points 14-18; Kilns KP1 to KP4).  This 
assessment is restricted to the impact of the 2016 measured values from the two active stacks only.     

1.5 Site Location 

The NCIA facility is located on Lot 1223 DP 1017710 and Lot 405 DP 881621, Racecourse Road in the 
Rutherford Industrial estate in the local government are of Maitland.  The site has an elevation of approximately 
20m.  The site is bordered by industrial premises to the west and the now closed golf course to its east and south 
some of which is currently being developed for housing.  The northern boundary is industrial premises and an 
RSPCA facility.  The nearest residence to the site boundary is 600m to the east, although this distance is likely to 
decrease once the new housing development is progressed.  The location of the site is provided in Figure 1.  

 

 

 

Figure 1 NCIA Regional Context  
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2.0 Review of Ambient and Stack Monitoring 

2.1 HF Air Quality Monitoring 

An ambient air quality monitoring program commenced on 12 March 2004 to record background data prior to 
commencement of Stage 1 operations. The program was designed and implemented in accordance with the 
requirements of NCIA’s EPL. The monitoring program also satisfies the requirements of the current Project 
Approval.   

In accordance with EPL condition M2.1, PM10 (24-hour) and Fluoride (24-hour and weekly) are monitored at two 
locations: northwest (NW) and southeast (SE) of the facility (refer Figure 2).  The two sampling locations have 
been established to determine concentrations at the NCIA property boundary, along the dominant southeast-
northwest wind axis. The monitors are sited in accordance with AS/NZS 3580.1.1:2007 Guide to siting air 
monitoring equipment.  Two fluoride monitoring units (manual, double filter paper samplers) have been sited at 
each of the two locations, and are operated in accordance with AS3580.13.2:2013 Determination of gaseous and 
acid-soluble particulate fluorides.  At each location, one monitor operates continuously over a 7-day period to 
provide weekly fluoride concentration averages.  These units are designated ‘Northwest HF7’ and ‘Southeast HF7’.  
The remaining unit at each site operates continuously for discrete 24-hour periods according to the NSW EPA 6-
day cycle to provide 24-hour averages for sampler operation days.  Units are designated ‘Northwest HF’ and 
‘Southeast HF’. 

 

Figure 2 Ambient Air Monitoring Site Locations 



AECOM Air Quality Impact Assessment 
 

19-Sep-2016 
Prepared for – National Ceramic Industries Australia Pty Ltd – ABN: 83100467267 
 

6

 

2.1.1 Fluoride – 24 Hour Monitoring Results 

There are no ambient air fluoride concentration limits specified in the EPL or Project Approval.  To provide context 
for the ambient air monitoring results, guideline levels have been taken from the EPA’s Approved Methods for the 
Modelling and Assessment of Air Pollutants in New South Wales (NSW DECC, 2005). 

A summary of 24-hour fluoride monitoring results from both monitoring locations for the August 2015 to July 2016 
modelling assessment reporting period is provided in Table 3. The longer term 24-hour fluoride monitoring results 
for the NW and SE locations are also graphed in Figure 3 and Figure 4 respectively. 

Table 3 Summary of Ambient Air Monitoring: 24-hour Fluoride Results 

Parameter 
Guideline 
Criteria 

NW Location SE Location 

Annual Average Concentration (µg/m3) - 0.3 0.5 

24-hour Minimum Concentration (µg/m3) - 0.05 0.07 

24-hour Maximum Concentration (µg/m3) 2.9 2.0 2.7 

 

The results in Table 3, Figure 3 and Figure 4 indicate that for both the NW and SE monitoring locations the 24-
hour total fluoride emissions satisfied the DECC (2005) guideline criterion for the August 2015 to July 2016 
assessment period.   The long term data show that the historic ambient levels also generally meet the criteria, 
with only one 24 hour exceedance at each site in the last three years.   

2.1.2 Fluoride – Weekly Monitoring Results 

A summary of weekly fluoride monitoring results from both monitoring locations for the August 2015 to July 2016 
modelling assessment period is provided in Table 4. The longer term weekly Fluoride monitoring results for the 
NW and SE locations are also graphed in Figure 5 and Figure 6 respectively. 

Table 4 Summary of Ambient Air Monitoring: Weekly Fluoride Results 

Parameter 
Guideline 
Criteria 

NW Location SE Location 

Annual Average Concentration (µg/m3) - 0.2 0.2 

Weekly Minimum Concentration (µg/m3) - 0.01 0.02 

Weekly Maximum Concentration (µg/m3) 1.7 1.1 0.5 

 

The results in Table 4, Figure 5 and Figure 6 indicate that for both the NW and SE monitoring locations the 7-day 
Fluoride levels satisfied the DECC (2005) guideline criterion for the entire August 2015 to July 2016 assessment  
period.  The long term data show that the historic ambient levels also meet the criteria, with no exceedances 
registered at either site in the last three years.   
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Figure 3 NW Monitoring Site 24 Hour Total Fluoride Data – ug/m3 

 

 

Figure 4 SE Monitoring Site 24 Hour Total Fluoride Data – ug/m3 
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Figure 5 NW Monitoring Site 7 Day Total Fluoride Data – ug/m3 

 

 

Figure 6 SE Monitoring Site 7 Day Total Fluoride Data – ug/m3 
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2.2 Stack Emissions  

2.2.1 Stack Emissions Testing 

Stack emissions testing is undertaken annually in accordance with the EPL reporting period.  All emission 
concentrations are converted to standard conditions of 0°C, dry gas and 1 atmosphere pressure for comparison 
with appropriate regulatory limits.  Kiln 1 and Kiln 2 stacks are measured for concentrations of total fluoride (as 
HF) in accordance with the applicable EPA test methods, with analyses conducted by a NATA-accredited 
laboratory.  No other stacks are required to be tested for HF.   

The Project Approval does not specify pollutant concentration limits for the facility, however these are specified in 
Condition L3 of the EPL for the Site.  A summary of the reported annual emission testing results since 2010, along 
with the EPL pollutant discharge limits, are provided in Table 5.   

The results show that over the past six years NCIA complied with the EPL HF emission limit for all but one year, 
2015-2016.  The average six year value for Kiln 1 is 3.7mg/m3 and for Kiln 2 is 4.1mg/m3, both under the 
regulatory limit of 5mg/m3.  The data overwhelmingly shows that the facility generally complies with regulatory 
limits, although there was a limit exceedance for the most recent reporting year.   

Table 5 Summary of Emission Monitoring Results – Kiln 1 and Kiln 2 (2010 to 2016) 

Pollutant 
Total Fluoride (as HF) (mg/Nm3) 

Kiln 1 (EPL 14) Kiln 2 (EPL 15) Average 

2015-2016 7.5 15.2 11.4 

2014-2015 4.8 3.1 4.0 

2013-2014 4.4 1.3 2.9 

2012-20131  3.6 3.8 3.7 

2011-2012 0.6 0.2 0.4 

2010-2011 1.3 0.8 1.0 

Regulatory Limit (mg/m3) 5 5 5 
1  The Project Approval came into effect on January 2012 and the previous Consent was relinquished. 

 

2.2.2 Air Pollutant Load Limits 

Trends in the air quality pollutants discharged to air as a result of NCIA operations over time can be established 
using the pollutant loads reported to the EPA in the Annual Returns since 2003.  Table 6 provides the assessable 
pollutant loads discharged by NCIA from 2003-2004 to 2015-2016 alongside the maximum load limits set out in 
both the EPL and Project Approval.  The data is presented graphically in Figure 7.  

Historical data show that there is a high level of variability in pollutant emissions between reporting years with no 
clear trend or consistency in results. This complicates any analysis of the most recent reporting year (2015-2016) 
emissions results against the long term data.  

The total amount of fluoride discharged in the most recent submitted reporting year, 2015-2016, showed a notable 
increase from the previous years and was the highest recorded stack concentration of any year. Of the 13 years 
reported, 3 years have exceeded the load limit.  Of the most recent 5 years of data, only 2015-2016 exceeded the 
limit.   
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Table 6 Maximum Pollutant Load Limits and Assessable Pollutant Loads 

Pollutants loads Fluoride Load (kg) 

Current Maximum Load Limit EPL (4 Lines) 1,850 

Development Consent (8 Lines) 3,701 

Actual Load in reporting period 

2015-2016 4,146 

2014-2015 1,353 

2013-2014 928 

2012-2013 1 1,109 

2011-2012 91 

2010-2011 295 

2009-2010 2 621 

2008-2009 1,529 

2007-2008 336 

2006-2007 1,989 

2005-2006 4,085 

2004-2005 2,154 

2003-2004 150 
1  The Project Approval came into effect on January 2012 and the previous Consent was relinquished. 

2  2009-2010 marked the commencement of stage 2 of the development. 

 

 

Figure 7 Fluoride Annual Load (2004 – 2016) 
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3.0 Air Dispersion Assessment Methodology 

3.1 Air Dispersion Overview 

The current air dispersion assessment was undertaken in accordance with the NSW Environment Protection 
Authority (NSW EPA) Approved Methods for the Modelling and Assessment of Air Pollutants in NSW (The 
Approved Methods) (DEC 2005).  The assessment utilised information provided in the Air Quality Impact 
Assessment developed for the Sites expansion application (AECOM 2010) as a base for a revised air dispersion 
model updated to the best of current science.  Specifically, the previous Ausplume model has been replaced with 
the CALPUFF model, including a revision of the meteorological data applied in the model.   

Recent stack testing reports have been used to gain the flow rate and other stack parameters which have been 
applied to the measured 2015-2016 HF concentration for the kilns.  The result from the dispersion model was 
compared against the NSW EPA criteria for assessment of regulatory compliance. 

An overview of the air dispersion model and selected model settings is provided in Appendix A.   

3.2 Modelling Scenario 

The dispersion modelling was undertaken for one scenario as detailed in Table 7. 

Table 7 Assessment Scenario 

# Title Description 

1 Current operations at 
measured stack 
concentrations 

The current two NCIA Kiln stacks operating at the measured 2016 EPL Kiln HF 
limit as follows: 
- Kiln KP1 (EPA Point 14) at 7.5mg/Nm3 
- Kiln KP2 (EPL Point 15) at 15.2mg/Nm3 

3.3 Assessment Criteria 

The NSW EPA assessment criteria (DEC, 2005) and averaging period for the pollutants of interest are shown in 
Table 8.  The hydrogen fluoride general land use criteria have been applied as there are no specialised land 
uses, such as grape vine, in the local area.  

Table 8 NSW EPA Assessment Criteria 

Pollutant 
Averaging 
Period 

Assessment 
Criterion (g/m3) 

Percentile Applicable Location 

Hydrogen Fluoride 90 days 0.5 100th At the nearest sensitive receptor 

30 days 0.84 

7 days 1.7 

24 hours 2.9 
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3.4 Emissions Inventory 

Stack emissions testing is undertaken annually in accordance with the EPL reporting period.  The previous three 
years of stack HF concentrations have been previously provided in Section 2.2.1.  For the purposes of this AQIA 
the physical stack parameters from the most recent annual testing (2015-2016) have been applied to best 
represent current operations of the Site.   

The details of the emissions inventory are provided in Appendix B.   

3.5 Sensitive Receptors 

On 7 September 2011, the Minister for Environment established the Rutherford Air Quality Liaison Committee 
(RAQLC) to provide direct point of contact between the local community, industry and the EPA on matters 
specifically related to air quality at the Rutherford Industrial Estate, including odour and air quality monitoring. As 
part of the RAQLC the EPA commissioned the Rutherford Odour Investigation; Part 2 Modelling Program 
(Katestone Environmental 2014) which provides an odour impact assessment of eight facilities in Rutherford.  
Odour impacts were assessed at discrete sensitive receivers based on the location complaints data records from 
2008 to 2012.  For reasons of consistency, those residential receptors from the 2014 study that are within the 
current model domain have been included in this NCIA assessment1.   

The nearest current residence to the site boundary is 600m to the east, however it was not identified in the 2014 
odour study.  Additional receptors have therefore been included to predict impacts at the currently developed 
residential housing area to the east of the NCIA facility.  A total of 128 receptors were modelled in the assessment 
and are provided in Figure 8.   

 

 

 

                                                           
1 Due to the absence of identification markers or coordinates in the Katestone Environmental 2014 report, the locations of 
discrete receptors have been approximated from figures in the report. Discrete receptors outside the model domain for this 
assessment have been excluded. 
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Figure 8 Discrete Receptors Assessed 
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4.0 Impact Assessment 
The predicted ground level concentrations resulting from the dispersion modelling are presented in this section.  
The data presented represent the maximum ground level concentration at any assessed sensitive receptor.  The 
NSW EPA’s assessment criteria for the assessed pollutants apply to the 100th percentile data. 

The predicted ground level concentrations modelling the two operational stacks at the measured emission 
concentrations are presented in Table 9 

 

Table 9 Measured Operations (Two Stacks) Predicted Maximum Ground Level Concentrations 100th Percentile at Sensitive 
Receptor (g/m3) 

Pollutant 
Averaging 
Period 

Assessment 
Criterion (g/m3) 

Predicted Maximum 
Concentration 100th 
Percentile (g/m3) 

% of EPA Criterion 

Hydrogen 
Fluoride 

90 days 0.5 0.20 40% 

30 days 0.84 0.27 32% 

7 days 1.7 0.39 23% 

24 hours 2.9 0.69 24% 

 

The results of the modelling assessment predicted that the NSW EPA guideline criterion would be met at all 
sensitive receptors assessed.  The assessment predicts that no adverse impacts are likely to occur as a result of 
the NCIA current operations at the measured elevated HF concentrations.   
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5.0 Conclusion 
Due to the known variation of the feed material and the inherent variation in the approved HF emission testing 
methodologies (calculated to be around ±14%), HF emissions from the site have varied over time.  The 2016 
stack emission testing reported values that were over the site specific EPL limit of 5 mg/Nm3, at 7.5 mg/Nm3 and 
15.2 Nm3, but well under the POEO limit of 50 mg/Nm3.  As there is no direct causal link between EPL emission 
limits and the impact to the community, the potential effect on the local residents due to the elevated results is 
unknown.    

NCIA have engaged AECOM to investigate the potential air quality impacts of the elevated HF results on the local 
residents.  HF concentrations at local sensitive receptors were predicted through dispersion modelling using the 
CALPUFF program.  The emissions inventory for the Project was prepared using site-specific measured stack 
flow parameters applied to the measured elevated HF emission concentrations for each operational stack.   

The impact assessment confirmed that the elevated HF concentrations resulted in compliance with the NSW EPA 
criteria at all sensitive receptors assessed and that no adverse impacts are likely to occur as a result. These 
results confirm the generally complying measured ambient HF as part of NCIAs ambient monitoring requirement. 
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Appendix A Air Dispersion Model Overview and Settings 
Air Dispersion Model 

Various air dispersion models are required for the successful modelling of air quality impacts from the Site. These 
are: The Air Pollution Model (TAPM), which is used to generate prognostic meteorological data; CALTAPM, which 
is used to process the TAPM output into a format suitable for input into the CALMET model; CALMET, which 
generates three-dimensional wind fields used in the dispersion modelling; CALPUFF, which predicts the 
movement and concentration of pollutants; and CALPOST, which is used to process the CALPUFF output files. 
The programs are briefly described in the following sections. 

The flow diagram in Figure 9 shows the general flow of programs and data required for the dispersion model. 

 

 

Figure 9 Site Model Program and Input Flow Chart 

The selection of the dispersion modelling for this assessment was undertaken in accordance with the guidelines 
published by the NSW EPA2. Details of the modelling inputs and assumptions are provided in the following 
sections. 

TAPM 

TAPM predicts three-dimensional meteorology, including terrain-induced circulations. TAPM is a PC-based 
interface that is connected to databases of terrain, vegetation and soil type, leaf area index, sea-surface 
temperature, and synoptic-scale meteorological analyses for various regions around the world. TAPM is used to 
predict meteorological parameters at both ground level and at heights of up to 8,000 m above the surface; these 
data are required by the CALPUFF model. The TAPM output file requires processing through a program such as 

                                                           

2 DEC (2005). Approved Methods for the Modelling and Assessment of Air Pollutants in NSW. 

 

TAPM &     
CALTAPM 

CALMET 

CALPUFF 

Surface Station Data 

Terrain Data 

Land Use Data 

CALPOST 

Species 

Emission Source Data 

Building Wake Data (BPIP)  

Discrete Receptors 

Selection of Percentiles 

Background Data (Optional) 
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CALTAPM to generate a file that is used within CALMET to generate the three-dimensional wind fields required 
by the CALPUFF dispersion model. 

The settings used for the TAPM program are provided in Table 10.  

Table 10 TAPM Settings 

Parameter Setting 

TAPM Version 4.0.5 

Grid centre coordinates -32 deg -43 min E 

 151 deg 30 min S 

Date parameters 20150630 to 20160701 

Number of grid points nx = 42 

 ny = 42 

Outer grid spacing dx1 = 34,000 m 

 dy1 = 34,000 m 

Number of grid domains 4 

Grid spacing for CALTAPM Inner most grid (t010a) 

Number of vertical grid levels nz = 25 

Observation file Not used 

 

CALTAPM 

The NSW EPA has released guidance documentation (Barclay and Scire, 2011) on the optimum settings for the 
use of the CALPUFF modelling system. One modelling approach provided in the document is the use of a ‘Hybrid 
Mode’ whereby numerical prognostic three-dimensional meteorological model data, in a 3D.DAT file, along with 
surface observation data gained from a representative nearby surface monitoring station, are combined. The 
CALTAPM program converts the TAPM data into a 3D.DAT file, which can be input directly into the CALMET 
meteorological processer. 

CALPUFF Model Package 

CALPUFF is the NSW EPA model of choice for areas that are affected by coastal breezes, coastal fumigation or 
complex terrain. The Site is located in a coastal area and, hence, the CALPUFF model was chosen for use in the 
AQIA and is in accordance with the Site Model. 

The CALPUFF modelling system consists of three main components and a set of pre-processing and post-
processing programs. The main components of the modelling system are CALMET (a diagnostic three-
dimensional meteorological model), CALPUFF (an air quality dispersion model), and CALPOST (a post-
processing package). The three main CALPUFF software package programs are described in the following 
sections. 

CALMET 

CALMET is a meteorological model that develops hourly wind and temperature fields on a three-dimensional 
gridded modelling domain. Associated two-dimensional fields such as mixing height, surface characteristics and 
dispersion properties are also included in the file produced by CALMET. CALMET produces a meteorological file 
that is used within the CALPUFF model to predict the movement of pollution. 

The settings in Table 11 were specifically selected in order to run CALMET in the ‘hybrid’ mode discussed in 
Barclay and Scire (2011). Only those parameters that deviate from the program default values or are significant to 
the AQIA are provided. 
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Table 11 CALMET Settings 

Parameter Setting 

CALMET version 6.5.0 

Grid Spacing 0.200 km 

Grid Size 41km x 40km 

# Cells NX 205 

# Cells NY 200 

Source of Land Use Data Site-specific creation based on USGS data system 

Geo Processer Used Used external data in the Geophysical Processer program 

Surface Stations  - NCIA meteorological station  
 - Cessnock Airport BoM  
 - Paterson (Tocal) BoM 

Upper Air Prognostic data as .M3D 

Convective mixing height method Maul-Carson for land and water 

Overwater surface flux method COARSE with no wave parameterisation 

Use 3D temperature from 1: Station observation (surface) and prognostic data (upper air) 

Surface temperature Compute internally from 2-D spatially varying 

Wind field guess Compute externally 

Cloud cover data options Generate from prognostic RH (unless cloud.dat available) 

Seven Critical Parameters  

TERRAD 5 km 

RMAX1 5 km 

RMAX2 Not applicable as prognostic data used for input 

R1 3.8 km 

R2 Not applicable as prognostic data used for input 

IEXTRP (Surface wind vertical 
extrapolation) 

-4 Extrapolate using similarity theory and exclude upper air observations 
from level 1 

BIAS Default all levels as 0 

 

CALPUFF 

CALPUFF is a non-steady-state three-dimensional Gaussian puff model developed for the US Environmental 
Protection Agency (US EPA) and approved by the NSW EPA for use in situations where basic Gaussian plume 
models are not effective, such as areas with complex meteorological or topographical conditions, including coastal 
areas with re-circulating sea breezes.  The CALPUFF model substantially overcomes the basic limitations of the 
steady-state Gaussian plume models, and as such, was chosen as the most suitable dispersion model for the 
AQIA. Some examples of applications for which CALPUFF may be suitable include: 

- Near-field impacts in complex flow or dispersion situations:  

 complex terrain;  

 stagnation, inversion, recirculation, and fumigation conditions;  

 overwater transport and coastal conditions; and 

 light wind speed and calm wind conditions. 
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- Long range transport;  

- Visibility assessments and Class I area impact studies;  

- Criteria pollutant modelling, including application to development applications; 

- Secondary pollutant formation and particulate matter modelling; and  

- Buoyant area and line sources (e.g. forest fires and aluminium reduction facilities). 

Those parameters that deviate from the program default values or are significant to the AQIA are provided in 
Table 12.  

Table 12 CALPUFF Settings 

Parameter Setting 

CALPUFF version 7.2.1 

Chemical transformation method Not modelled 

Dispersion Option Dispersion coefficient. use turbulence computed from 
micrometeorology 

Use PDF method for Sigma-z in the convective BL On 

Puff splitting No puff splitting 

Plume rise method Briggs 

Transitional plume rise On 

Stack tip downwash On 

Partial plume penetration On 

Partial plume penetration (buoyant) On 

Terrain adjustment method Partial plume path adjustment 

Building wake calculation PRIME algorithm 

 

CALPOST 

The CALPOST program is used to process the outputs of the CALPUFF program into a format defined by the 
user. Results can be tabulated for selected options including percentiles, selected days, gridded results or 
discrete locations, and can be adjusted to account for chemical transformation and background values.  

The program default settings were used for the CALPOST program, ensuring that the correct averaging periods, 
percentiles and receptors were selected to meet the NSW EPA ambient pollutant criteria assessed (DEC, 2005). 
CALPOST version 7.1.0 was used in the assessment. 

Model Inputs 

CALPUFF requires several main categories of data to determine the dispersion of pollutants:  

- Meteorology 

- Terrain 

- Building wake effects 

- Sensitive receptor locations. 

The above inputs are addressed separately in the following sections. 

Meteorology 

The meteorological data are used by the model in different ways to estimate the dispersion of air pollutants: 

- Ambient temperature is used to incorporate thermal buoyancy effects when calculating the rise and 
dispersion of pollutant plumes; 
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- Wind direction determines the direction in which pollutants will be carried; 

- Wind speed influences the dilution and entrainment of the plume into the air continuum; 

- Atmospheric stability class is a measure of atmospheric turbulence and the dispersive properties of the 
atmosphere. Most dispersion models utilise six stability classes, ranging from A (very unstable) to F 
(stable/very stable); and 

- Vertical mixing height is the height at which vertical mixing occurs in the atmosphere. 

The AQIA used meteorological data from the on-site meteorological station, Cessnock BoM meteorological 
monitoring station and Paterson (Tocal) meteorological monitoring station for the period July 2015 to June 2016.  

Meteorological data is recorded at the NCIA meteorological station established at the southeast air monitoring 
site. The station is sited and operated in general accordance with approved methodologies (NSW EPA, 2001) for 
the continuous measurement of wind speed, wind direction and temperature. A tipping bucket rain gauge is also 
located at the site to provide daily average rainfall rates. 

A review of the CALMET data against long-term BoM Cessnock data is provided in Appendix D in order to 
validate that the data used in the model are representative of the area and appropriate for use in the assessment. 
The review concluded that the CALMET data from this site are considered to be representative of meteorological 
conditions around the Site.   

Terrain 

Terrain elevations of the modelling domain were gained from the Shuttle Radar Topography Mission (SRTM) 30m 
digital elevation database. The Geophysical Processer program was used to process the data gained externally 
so the heading, weighting of land use, assumptions and other settings are consistent with CALMET’s 
interpretations.  The terrain file is provided in Figure 10.   

Building Wake Effects 

The dispersion of pollutants around the terminal is likely to be affected by aerodynamic wakes generated by winds 
having to flow around the storage tanks and the gantry building. Building wakes generally decrease the distance 
downwind at which the stack plumes comes into contact with the ground. This may result in higher ground level 
pollutant concentrations closer to the emission source. 

CALPUFF includes the PRIME building wake algorithm and the Building Profile Input Program (BPIP) for entering 
the location and dimension of buildings where building wakes may be important for dispersion. The storage tanks 
and gantry building were inputted into the BPIP to estimate the building wakes required for the CALPUFF model. 

Limitations and Conservatism of Dispersion Modelling 

The atmosphere is a complex, physical system, and the movement of air in a given location is dependent on a 
number of variables, including temperature, topography and land use, as well as larger-scale synoptic processes. 
Dispersion modelling is a method of simulating the movement of air pollutants in the atmosphere using 
mathematical equations. The model equations necessarily involve the current understanding of the complex 
environmental interactions and chemical reaction processes involved, available input data, processing time and 
data storage limitations. The model configuration particularly affects model predictions during certain 
meteorological conditions and source emission types. For example, the prediction of pollutant dispersion under 
low wind speed conditions (typically defined as those less than 1 m/s) or for low-level, non-buoyant sources, is 
problematic for most dispersion models. To accommodate these effects, the model is configured to provide 
conservative estimates of pollutant concentrations at particular locations. 

The results of dispersion modelling, therefore, provide an overly conservative indication of the worst likely level of 
pollutants within the modelling domain. While the models, when used appropriately and with high quality input 
data, can provide very good indications of the scale of pollutant concentrations and the likely locations of the 
maximum concentrations occurring, their outputs should not be considered to be representative of exact pollutant 
concentrations at any given location or point in time.  
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Figure 10 Terrain Elevations of Meteorological Grid  
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Appendix B Emissions Inventory 
Stack emissions testing is undertaken annually in accordance with the EPL reporting period.  The previous three 
years of stack HF concentrations have been previously provided in Section 2.2.1.  For the purposes of this AQIA 
the average physical stack parameters from the most recent annual testing (2015-2016) for both kilns have been 
applied to best represent current operations of the Site.  The average of both kilns was applied as the approved 
development consists of a total of eight kilns (four of which are in the current EPL) and not just the two currently 
operational.  In the near future NCIA are going to provide the EPA with an AQIA addressing proposed variation to 
HF emission limits from up to four stacks.  As all four stacks are not yet operational, averages are to be used to 
best represent future operations.  It is considered important to provide a consistent data set wherever possible for 
the current assessment and that focusing on the proposed EPL limits.   

The summary of the required stack parameters are provided in Table 13.   

Table 13 Summary of Measures Stack Parameters – Kiln 1 and Kiln 2 (2015-2016 Annual Reporting Period) 

Stack Sampling Conditions Units 
Kiln 1 
(EPL 14) 

Kiln 2  
(EPL 15) 

Average 

Internal diameter at test location mm 980 980 980 

Internal diameter at stack exit 1 mm NA NA 830 

Temperature (average) oC 183.7 219.9 201.8 

Stack exit height 1 m - - 24 

Temperature (average) K 457 493 475 

Pressure (average) hPa 1015 1010 1013 

Velocity at test location (average, stack conditions) m/s 11 18 14.5 

Velocity at stack exit (stack conditions) 2 m/s - - 20.9 

Flowrate (stack conditions) 2 m3/s 8.6 14.0 11.3 

Flowrate (00C, dry gas, 1 atm) Nm3/s 4.8 6.9 5.85 
1 

Exhaust diameter and height consistent with 2010 EIS.  
2 

Exhaust velocity calculated using the average stack condition flow rate and average exit diameter.  
 
The HF emission rates for the assessment have been prepared based on the measured 2015-2016 stack 
emission concentrations together with the average flowrate data provided above.  A summary of the stack 
emission rates applied in the model are provided in Table 14.   

Table 14 Concentration and Emission Rates for Model Input  

Parameter Units 
Kiln 1 
(EPL 14) 

Kiln 2  
(EPL 15) 

Kiln 3 
(EPL 16) 

Kiln 4 
(EPL 17) 

HF Concentration (00C, dry gas, 1 atm) mg/Nm3 7.5 15.2 0 0 

HF Emission Rate (Stack Conditions) 
mg/s 43.9 88.9 0 0 

g/s 0.0439 0.0889 0 0 
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Appendix C Regional Climate Data - Cessnock BoM 
Regional Climate Data - Cessnock BoM 

The long-term climate averages recorded at the BOM Williamtown station between 1968 and 2016 are shown in 
Table A1. The 9am and 3pm windroses for 1968 to 2010 are presented in Figure A1.  

Table A.1 – Long Term Climate Averages, BOM Cessnock (1968-2016) 

Statistics Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ann 

Temperature 

Mean maximum 

temperature 

(°C) 

30 29 27.3 24.2 20.7 17.8 17.3 19.4 22.5 25.3 26.8 28.8 24.1 

Mean minimum 

temperature 

(°C) 

16.8 16.8 14.6 10.5 7.5 5.8 4 4.5 7 9.7 13.1 14.9 10.4 

Rainfall 

Mean rainfall 

(mm) 

81.8 99.8 70 58 41.7 58.5 29 34.6 44.4 51 75.8 80.5 742.4 

Mean number of 

days of rain ≥ 1 

mm 

6.4 7.8 7 5.7 5.2 5.4 4.1 4.5 5.5 6.4 7.5 7.1 72.6 

9 am Conditions 

Mean 9am 

temperature 

(°C) 

23.2 22.2 20.2 17.8 14.1 11 10.1 12.2 16.2 19.1 20.2 22.2 17.4 

Mean 9am 

relative humidity 

(%) 

68 76 80 76 79 80 76 69 63 60 65 65 71 

Mean 9am wind 

speed (km/h) 

11.5 10.2 8.7 10.1 10.4 11.5 11.5 13 14 13.7 12.7 11.8 11.6 

3 pm Conditions 

Mean 3pm 

temperature 

(°C) 

28.7 27.3 25.7 23 19.6 16.8 16.4 18.6 21.2 23.4 25 27.3 22.8 

Mean 3pm 

relative humidity 

(%) 

46 53 53 52 54 55 49 42 42 44 47 46 49 

Mean 3pm wind 

speed (km/h) 

18.5 17.3 15.7 14.6 14.2 15.1 15.3 17.3 19.1 18.7 18.6 18.3 16.9 
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Figure A1 BoM Cessnock Windroses 1968 - 2010 
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Appendix D CALMET Meteorological Data Review 
Overview 

This section presents a summary of CALMET model predictions at the Site, with reference against observations 
recorded at the Bureau of Meteorology (BOM) Cessnock Automatic weather station.  This AWS constitutes the 
closest observations station within the modelling domain, which has all required data for verification, being located 
approximately 17 km south west from the Site.  Given the differences in topography and distances between the 
observation site and the NCIA site (refer to Table 15), differences are expected between the examined locations, 
although general meteorological trends should still be comparable.  Accordingly, this section includes a review of 
these differences in the contexts of expected meteorological behaviours.   

 

Table 15 Terrain Elevations of Meteorological Grid showing Surface Stations 

Terrain and Surface Stations 

 

 
 
 

  

NCIA Surface Station & 

NCIA Site  

Cessnock BoM 
Surface Station 

Paterson BoM 
Surface Station 
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Winds 

Wind predictions have been extracted from CALMET at the NCIA Site (hereafter referred to as CALMET NCIA) for 
reference against regional observations.  Table 16 presents a summary of wind speed statistics. Table 18 to 
Table 20 present wind roses at the BOM Cessnock and CALMET NCIA, with wind frequency data shown in  
Table 21. 

The wind speed statistics in Table 16 suggest that the CALMET NCIA data show considerable similarities with the 
BOM data.   

Table 16 Regional Wind Statistics Comparison July 2015 – June 2016 

Wind Parameters  BOM Cessnock CALMET NCIA 

Minimum (m/s) 0.0 0.0 

Average (m/s) 2.8 2.3 

Maximum (m/s) 10.1 12.8 

Calms (%) (<0.5m/s) 17.7 19.5 

 

The annual wind roses in Table 17 show similar general wind directions for both data sets, with a prominent 
northwest and south east wind axis.  CALMET NCIA generally has higher wind speeds, whilst BOM has a more 
prominent southerly portion.  The BOM Cessnock station is located within a topographical bowl with hills to its 
west and east, which is likely reason that the more westerly and easterly portions identified at NCIA are not 
present at Cessnock.  Both wind pattern data are considered representative of meteorological conditions in the 
Hunter Valley region.   

Table 17 Annual wind rose comparison July 2015 – June 2016 

BOM Cessnock CALMET NCIA 
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Table 18 9am and 3pm wind rose comparison CALMET NCIA July 2015 – June 2016 to Long Term BOM Cessnock 

9am Wind Rose 

 

 

 

 

BOM Cessnock CALMET NCIA 

3pm Wind Rose 

 

 

 

 

BOM Cessnock CALMET NCIA 

 

The 9am and 3pm wind roses presented in Table 18 show a good general correlation.  The 9am data for both 
have strong Northwest portions, although CALMET NCIA has stronger winds from the west as Cessnock BOM is 
sheltered from the west by high topography.  The CALMET NCIA 3pm data again has consistent wind directions, 
with a high westerly portion as discussed.   
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Table 19 Summer and Autumn wind rose comparison July 2015 – June 2016 

Summer Wind Rose 

BOM Cessnock CALMET NCIA 

Autumn Wind Rose 

BOM Cessnock CALMET NCIA 

 

The summer and autumn data in Table 19 show similar wind direction patterns, although as previously discussed 
BOM Cessnock have less westerly and easterly portions due to terrain.  Both data sets generally show south east 
breezes in summer and more general directions in autumn.  Again, CALMET NCIA generally shows higher wind 
speeds for most rose segments than BOM.   
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Table 20 Winter and Spring wind rose comparison July 2015 – June 2016 

Winter Wind Roses 

BOM Cessnock CALMET NCIA 

Spring Wind Roses 

BOM Cessnock CALMET NCIA 

 

The winter and spring data in Table 20 show similar wind direction patterns, although as previously discussed 
BOM Cessnock have less westerly and easterly portions due to terrain.  Both data sets generally show north west 
breezes in summer and more general directions in spring.  Again, CALMET NCIA generally shows higher wind 
speeds for most rose segments than BOM Cessnock.   
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Table 21 Wind speed frequency distributions comparison July 2015 – June 2016 

Wind Class Frequency 

BOM Cessnock CALMET NCIA 

 

The wind speed frequencies presented in Table 21 confirm the previous comments that the CALMET NCIA data 
has a higher spread of winds at higher values.   

Example wind fields were selected based on an hour of day when stable atmospheric conditions (class F) 
dominated and were selected to represent the middle of each season. This period was examined as it represents 
the period when worst case odour concentrations may occur and when it is critical that the wind fields be 
performing well. The selected wind fields are shown in Table 22 and Table 23.   
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Table 22 Selected 2015 wind fields for the modelling domain CALMET NCIA 

Year: 2015 Month: 07 Day: 03 Hour: 23 (Winter) 

 

Year: 2015 Month: 10 Day: 01 Hour: 23 (Spring) 
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Table 23 Selected 2016 wind fields for the modelling domain CALMET NCIA 

Year: 2016 Month: 01 Day: 01 Hour: 23 (Summer) 

 

Year: 2016 Month: 04 Day: 01 Hour: 23 (Autumn) 
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Temperature 

Temperature data is estimated within the CALMET program for each hour of the meteorological data set. A 
comparison of the temperature data between the BOM Cessnock and the CALMET NCIA predicted temperatures 
for the assessed 12 month period is shown in Figure 11.  A comparison of the temperature vs. hour of day for 
CALMET NCIA is presented in Figure 12. The results are consistent with expected patterns for the Hunter region. 

 

Figure 11 Temperature data for the CALMET NCIA and BOM Cessnock July 2015 – June 2016 

 

Figure 12 Box & Whisker plot of Temperature data for the CALMET NCIA July 2015 – June 2016 
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Mixing Height 

Mixing height is estimated within CALMET for stable and convective conditions (respectively), with a minimum 
mixing height of 50 m. Figure 13 presents mixing height statistics by hour of day across the meteorological 
dataset, as generated by CALMET at NCIA.  These results are consistent with general atmospheric processes 
that show increased vertical mixing with the progression of the day, as well as lower mixing heights during night 
time.  In addition, peak mixing heights are consistent with typical ranges.  

 

 

Figure 13 Mixing height statistics by hour of day for CALMET NCIA July 2015 – June 2016 

 

Atmospheric Stability 

Stability class is used as an indicator of atmospheric turbulence for use in meteorological models.  The class of 
atmospheric stability generally used in these types of assessments is based on the Pasquill-Gifford-Turner (PG) 
scheme where six categories are used (A to F) which represent atmospheric stability from extremely unstable to 
moderately stable conditions respectively.  The stability class of the atmosphere is based on three main 
characteristics, these being: 

- Static stability (vertical temperature profile/structure) 

- Convective turbulence (caused by radiative heating of the ground) 

- Mechanical turbulence (caused by surface roughness). 

 

Whilst CALPUFF centrally uses Monin-Obukhov (MO) similarity theory to characterise the stability of the surface 
layer, conversions are made within the model to calculate the PG class based on Golders method (Golder 19723) 
as a function of both MO length and surface roughness height.    The PG Stability class frequencies for the 
CALMET NCIA data are provided in Table 24.  

 

                                                           
3 Golder, D. 1972, “Relations among stability parameters in the surface layer”, Boundary Layer Meteorology, 3, 47-58 
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Table 24 Stability Class Frequency for CALMET NCIA July 2015 – June 2016 

Stability Class 
Frequency 

CALMET NCIA 

A (Extremely Unstable) 2% 

B (Moderately Unstable) 9% 

C (Slightly Unstable) 12% 

D (Neutral) 40% 

E (Slightly Stable) 7% 

F (Moderately Stable 30% 

 

Figure 14 and Table 25 present an analysis of stability class frequency against wind speed at CALMET NCIA and 
confirm a typical distribution. 

 

 

Figure 14 Stability class frequency by wind speed CALMET NCIA July 2015 – June 2016 
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Table 25 Stability class frequency by wind speed CALMET NCIA July 2015 – June 2016 

Stability Class 
Frequency by Wind Speed (m/s) 

<1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 10-15 >15 All 

A 24 56 84 0 0 0 0 0 0 0 0 0 164 

B 116 300 210 139 20 0 0 0 0 0 0 0 785 

C 252 248 203 132 149 70 16 7 1 5 1 0 1084 

D 569 612 888 465 188 195 244 150 113 45 35 0 3504 

E 0 51 153 208 161 34 0 0 0 0 0 0 607 

F 1641 691 248 60 0 0 0 0 0 0 0 0 2640 

TOTAL 2602 1958 1786 1004 518 299 260 157 114 50 36 0 8784 

 

Figure 15 presents an analysis of stability class at CALMET NCIA by hour of the day and confirms a typical 
distribution.   

 

 

Figure 15 Stability class by hour of day CALMET NCIA July 2015 – June 2016 

 

Conclusion 

A 12 month meteorological dataset has been prepared for the NCIA facility using a combination of local 
observations and prognostic modelling. Data has been evaluated using hourly observation data.  The findings of 
the data analysis show that the CALMET model is performing well.  The predicted meteorology is considered to 
be fit for purpose and acceptable for use in modelling of emissions from the NCIA site. 
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