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DISCLAIMER 

PAEHolmes acts in all professional matters as a faithful advisor to the Client and exercises all 

reasonable skill and care in the provision of its professional services. 

Reports are commissioned by and prepared for the exclusive use of the Client. They are subject 

to and issued in accordance with the agreement between the Client and PAEHolmes. PAEHolmes 

is not responsible for any liability and accepts no responsibility whatsoever arising from the 

misapplication or misinterpretation by third parties of the contents of its reports. 

Except where expressly stated, PAEHolmes does not attempt to verify the accuracy, validity or 

comprehensiveness of any information supplied to PAEHolmes for its reports. 

Reports cannot be copied or reproduced in whole or part for any purpose without the prior written 

agreement of PAEHolmes. 

Where site inspections, testing or fieldwork have taken place, the report is based on the 

information made available by the client or their nominees during the visit, visual observations 

and any subsequent discussions with regulatory authorities. The validity and comprehensiveness 

of supplied information has not been independently verified and, for the purposes of this report, it 

is assumed that the information provided to PAEHolmes is both complete and accurate. It is 

further assumed that normal activities were being undertaken at the site on the day of the site 

visit(s), unless explicitly stated otherwise. 
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ES1 EXECUTIVE SUMMARY 

Introduction 

PAE-Holmes was engaged by RioTinto Iron Ore to review the Air Quality Impact Assessment for 

the Cape Lambert Port B Development Project, prepared in December 2008 by SKM. This PAE-

Holmes report presents the findings of our review. The review has been based on the 

documents provided for this purpose, namely, a copy of the Air Quality Impact Assessment 

(AQIA), AUSPLUME model input files (configuration files and meteorological files), and a 

summary of issues raised from the public review of the Public Environmental Review and Draft 

Public Environmental Report (prepared for the Cape Lambert Port B development and which 

presented the AQIA). 

The review has addressed the AQIA in two ways: 

 By checking off the report against the technical requirements and issues set out by the 

Department of Environment‟s 2006 Air Quality Modelling Guidance Notes and 

 By commenting on general aspects of the AQIA, as well as details considered to warrant 

comment. 

Main Findings 

The AQIA is based on a methodology that has been applied to previous air quality studies at 

Cape Lambert. Even though the modelling methodology might not be described as current best 

practice in some respects, there is a reasonable level of confidence in the results because of 

model validation presented in the AQIA. The SKM report‟s conclusions are reasonable in terms 

of compliance with the DEC‟s air quality criteria, provided that projected levels of dust control 

are achieved. There are no air quality criteria available that provide a direct measure of short-

term deposition events. However, the existing and proposed real-time emissions management 

procedures are beneficial in limiting these events.   

The AQIA has received particular comment, largely from the community, on the notion that a 

large increase in the throughput of the Cape Lambert facilities can be achieved along with a 

very significant improvement in emissions control, with the net result being little change in 

impacts. This may be difficult to accept at face value, but it is not an unfamiliar concept in 

environmental engineering. In principle, significant emissions reductions are possible. The key 

question is whether the levels of reduction assumed in the AQIA are actually achievable in the 

long term. A rigorous management and performance monitoring system will be an essential 

requirement for ongoing success.   

Technically, most of the relevant requirements of the DEC Modelling Guidance have been met, 

although not in some specific aspects such as how results of modelling ought to be presented. 

These items are, however, not relevant so much as to the question of how reliable the 

predictions are, but impinge more on interpretation and assessment of the model results.    
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1 INTRODUCTION 

PAE-Holmes was engaged by RioTinto Iron Ore to review the Air Quality Impact Assessment for 

the Cape Lambert Port B Development Project, prepared in December 2008 by SKM.  

This report presents the findings of our review. 

The review has been based on the documents provided for this purpose, namely, a copy of the 

Air Quality Impact Assessment (AQIA), AUSPLUME model input files (configuration files and 

meteorological files), and a summary of issues raised from the public review of the Public 

Environmental Review and Draft Public Environmental Report (prepared for the Cape Lambert 

Port B development and which presented the AQIA).  

2 PROJECT DESCRIPTION 

The Cape Lambert iron ore export terminal is in a process of expansion and upgrade over a 

multi-year period. The projected annual throughput is expected to increase by an additional 130 

Mtpa as a result of the proposed changes addressed in the AQIA. The key air quality issue is the 

impact of dust emissions on local communities, most particularly the Point Samson community 

to the east of the operations.  

3 REVIEW APPROACH AND METHODOLOGY 

The review has addressed the AQIA in two ways: 

 By checking off the report against the technical requirements and issues set out by the 

Department of Environment‟s 2006 Air Quality Modelling Guidance Notes 

http://portal.environment.wa.gov.au/pls/portal/docs/PAGE/DOE_ADMIN/GUIDELINE_REPOS

ITORY/AIRQUALITYMODELLINGGUIDANCENOTES_MAR2006WEB.PDF, and 

 By commenting on general aspects of the AQIA, as well as details considered to warrant 

comment. 

 

4 REVIEW FINDINGS 

4.1 General Comments 

The AQIA is based on a methodology that has been applied to previous air quality studies at 

Cape Lambert. While it might be argued that better modelling approaches are now available, 

SKM‟s rationale was that the AQIA approach should be consistent with earlier work. This is a 

reasonable proposition, provided that the methodology is demonstrated to be sound, i.e., to 

produce results in which there is a reasonable level of confidence. Model validation presented in 

the AQIA largely answers this question, although the validation does not resolve short-term dust 

deposition events which are perceived as relevant to the communitya. 

                                                
a This is a limitation in all dust assessments and is not unique to this AQIA. 

http://portal.environment.wa.gov.au/pls/portal/docs/PAGE/DOE_ADMIN/GUIDELINE_REPOSITORY/AIRQUALITYMODELLINGGUIDANCENOTES_MAR2006WEB.PDF
http://portal.environment.wa.gov.au/pls/portal/docs/PAGE/DOE_ADMIN/GUIDELINE_REPOSITORY/AIRQUALITYMODELLINGGUIDANCENOTES_MAR2006WEB.PDF
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The AQIA has received particular comment, largely from the community, on the notion that a 

large increase in the throughput of the Cape Lambert facilities can be achieved along with a 

very significant improvement in emissions control, with the net result being little change in 

impacts. This may be difficult to accept at face value, but it is not an unfamiliar concept in 

environmental engineering. Improved technologies and practices can reduce emissions 

significantly: indeed, the record of industry in many parts of the world over the past 50 years, 

often in response to regulatory and community pressures, is evidence that very large 

improvements in air quality can be achieved at the same time as growth in activity levels. So, in 

principle, significant emissions reductions are possible.  

The key question is whether the levels of reduction assumed in the AQIA are actually achievable 

in the long term. Reductions are indeed possible, but will need to be verified once the systems 

are operational. It will be important to integrate the technologies for emissions control with the 

management culture: ensuring that both the technical and human aspects of the solution are 

maintained indefinitely, and improved over time if feasible. A rigorous management and 

performance monitoring system will be an essential requirement for ongoing success.    

Another aspect of the AQIA which concerns the community directly is the issue of dust 

deposition. This is normally the most readily identifiable impact of dust emissions in residential 

areas, and causes annoyance because of the visible effects and the associated cleaning, loss of 

amenity and inconvenience that arises. It is a fact that most problems with dust deposition 

occur because of discrete events that may last typically some hours. Yet the modelling and 

monitoring techniques used to assess dust deposition are based on much longer time periods, 

typically one month. When the dust impact is averaged or integrated over a month, the effects 

of intermittent short term events can be lost. This is a universal problem in dust impact 

assessment, and is not unique to this AQIA or to Western Australia. It can mean, however, that 

there is a perceived gap between the assessment results and the perceptions of people actually 

affected by dust emissions. The best solution is to identify the conditions that cause deposition 

events and to plan a control program around them in the best way possible. In this specific 

case, proposed control measures should go a long way towards this end.      

4.2 Specific Comments 

4.2.1 Report in general 

Throughout the AQIA there is a general lack of explanatory information which might make the 

report seem a little more „technical‟ and less accessible to the general reader. The provision of a 

little more contextual information can assist in conveying important issues more easily, although 

too much may confuse. This is purely a matter of style and does not detract from the technical 

integrity of the report. 

4.2.2 Section 2: Introduction 

In section 2.5, the AQIA states that “emissions to air as a result of other processes, such as 

construction, combustion and evaporation are not considered, as these types of emissions are 

considered insignificant in the context of likely impact to key receptors resulting from operation 

of the Port B development”. Without specific estimates to support this, it is nevertheless 

apparent that the dominant emissions dust sources are from the transport, handling and 

stockpiling of iron ore. The statement in the AQIA appears to be quite reasonable in the context. 
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4.2.3 Section 3: Project Description 

Section 3.1 of the AQIA places the Port B development at 14 km north of Wickham. More 

significantly, however, the distance between Wickham and the nearest proposed stockpiles – 

the major sources of dust - is about 4.5 km. Still, this separation should be adequate if controls 

are introduced as planned. Further, Wickham lies to the south of Cape Lambert and winds from 

the north are not common in the region. 

4.2.4 Section 4: Relevant Pollutants, Impacts and Criteria 

Page 12: “Legislated air quality criteria (the “Criteria”) states the concentration levels at which 

pollutants are considered to become harmful to human health and/or the environment.” 

This is a fairly simple interpretation of the air quality criteria. Air quality criteria are set to pose 

minimal risk to the most sensitive members of the community, based on available research. In 

the case of particle levels, the approach is to set levels fairly conservatively low. Major studies 

have shown correlations between particle levels and mortality or hospitalisations. Higher particle 

levels in the air are most likely to affect people with compromised lung function or heart 

disease.  

In addition, it is apparent that PM10 generated by mechanical breakdown of rock material is not 

as potentially harmful as particles generated by burning fuels. Dust particles are mostly 

significantly larger than combustion particles, although both fit within the PM10 category. Finer 

particles are more hazardous to health. There is also ongoing research into the importance of 

the chemical nature of particles. Dust particles, provided they do not contain toxics like heavy 

metals or crystalline silica, are probably less hazardous than combustion particles which can 

contain a range of organic compounds that are known to increase risks of long-term disease.  

Additional information on particles and health can be found at a number of websites, such as 

http://www.npi.gov.au/database/substance-info/profiles/pubs/particulate-matter.pdf and 

http://www.airnow.gov/index.cfm?action=particle.airborne#1.  

Section 4.2 particulate deposition 

Dust deposition guidelines in NSW are referred to. In NSW, the approach is to set a maximum 

allowable increase of 2 grams per square metre per month (g/m/month), and to limit the total 

allowable deposition rate to 4 g/m/month. The AQIA at page 13 erroneously describes 4 

g/m/month as the maximum allowable increase. In any case, the predicted deposition rates at 

sensitive locations are much lower than this.  

Section 4.2.2, page 13 (PM2.5) 

The advisory reporting standards (24-hour and annual) for PM2.5 are not regulatory standards at 

this stage, and it may turn out that once PM2.5 does become regulated, some other criteria may 

be applied. For example, the existing NEPM 24-hour advisory standard of 25 µg/m³ can be 

compared to 35 µg/m³ in the US (promulgated in 2006) and 36 µg/m³ in the Victorian Protocol 

for Environmental Management in the Mining and Extractive Industries. Many jurisdictions at 

present do not require PM2.5 to be assessed, because there is not a finalised criterion.  

Table 4-1 Impact Assessment Criteria, page 14, does not refer to the fact that the Ambient Air 

NEPM allows for 5 days per year above the PM10 criterion of 50 µg/m³.  

http://www.npi.gov.au/database/substance-info/profiles/pubs/particulate-matter.pdf
http://www.airnow.gov/index.cfm?action=particle.airborne#1
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4.2.5 Section 5: Existing Environment 

Figure 5-8, page 23, shows the process for determining whether the Cape Lambert operations 

have made a significant contribution to an exceedance of the dust target level as recorded by 

the Point Samson TEOM station.  

This is a useful first-order (simple) method for determining the impact of the Port operations. 

The TEOM device is a sensitive and appropriate device for this type of analysis. Most of the 

time, it is expected that the wind data measured at the site will represent the wind across the 

wider area, but owing to the complexity of the coastline in the area it is quite possible that wind 

will vary across the Cape Lambert – Point Samson area at times, such as when light seabreezes 

start to develop. Hence, the method is not detailed enough to always yield the correct 

assessment.  

However, the assessment of monitoring data based on Figures 5-8 to 5-12 seems reasonable. 

In particular, the NEPM goal (no more than 5 exceedances of the 50 µg/m³ standard per year) 

was breached in 2007, but not in the years 2004-2006. The available information supports the 

assessment that for two days in 2007 the Cape Lambert operations contributed significantly to 

the measured exceedances (Figures 5-11 and 5-12). The data displayed show that the PM10 

concentrations were higher when the monitoring station was downwind of the Cape Lambert 

operations.  

Comment on relation between suspended dust and dust deposition 

Acceptable suspended dust levels (TSP, PM10, PM2.5) do not necessarily equate to an absence of 

dust deposition that could be sufficient to cause annoyance. In particular, dust deposition 

events can occur over periods of a few hours, much less than the 24-hour suspended particle 

reporting period, and hence may be masked by the time-averaged data. This masking effect is 

significantly more likely with monthly dust deposition data. Hence, there is an essential issue 

with dust deposition: the measurement techniques and indicators are not well aligned with the 

nature of the problem as it actually occurs in time. This then can lead to dust-affected 

communities feeling that the monitoring and assessment does not provide a true reflection of 

the issues that are of concern to them. 

4.2.6 Section 6: Emissions Estimation 

The emissions of dust from the operations have been estimated using techniques that are 

regarded in principle as the most appropriate, i.e., equations that are based on actual on-site 

measurements. The details of the original surveys are not included in the AQIA, having been 

done by SKM in 2003 and 2005. Assuming that the previous studies resulted in suitable, 

accurate and representative equations for the prediction of dust emissions, the estimation of 

emissions in the AQIA is well based. However, we have not been able to verify specific 

calculations. 

One of the main issues in relation to dust emissions is the predicted decline in emissions despite 

the increase in iron ore tonnages being handled. The expected reduction of emissions is 

associated with improved facilities and dust controls. The reality of the predicted fall in 

emissions depends on the assumed dust controls being as effective as expected in the AQIA. For 

example, stockpiles are the dominant dust source and control of their emissions by the assumed 

50% depends on the effectiveness of the proposed water cannons. Such predictions are 

reasonable, but can only be verified after installation and operation. The key is to ensure that 
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the systems operate as planned, which will require ongoing management. While the predicted 

reductions are entirely possible with improved control methods, they are not guaranteed 

without the necessary management commitment as well as the appropriate technology and 

water supply. 

4.2.7 Section 7: Air Quality Model 

The AUSPLUME plume dispersion model has been used to predict the impacts of the dust 

emissions from the operations. The choice of AUSPLUME was made for consistency with 

previous studies, and is a widely used model in Australia. It has some limitations which could 

result in inaccuracies in locations such as Cape Lambert because of the coastline shape, which 

may cause complex wind patterns and other aspects of the meteorology, especially mixing 

height, at times. Overall, however, it is a reasonable model to use, and the model validation 

process provides evidence that it performs reasonably (once background dust is taken into 

account).  

Some improbable combinations of stability, wind speed and mixing height were found in the met 

file: mainly, the occurrence of extremely low mixing height in combination with unstable flows 

and/or relatively strong winds. It is evident that TAPM has not produced entirely realistic 

parameters for some hours of the year. The unrealistically low mixing heights would suggest 

that there may be a conservative bias in some of the model predictions. A low mixing height will 

limit the degree to which a plume of dust can spread vertically, and so maintains a higher 

concentration downwind of the source than if it the mixing height were larger. Hence, for these 

specific conditions the predicted downwind concentrations may be overpredicted. 

4.2.8 Section 8: Model Results 

Underprediction  

Figure 8-2, showing modelled vs measured hourly PM10 at Point Samson, clearly shows the 

effect of a missing background contribution in the modelled results. Modelling studies of PM10 in 

general tend to underpredict when compared to measured levels, because there are many 

sources of particles in the environment that cannot usually be properly estimated. In the Pilbara 

region those sources have been identified and estimated previously, as pointed out in section 

5.6 of the AQIA, and include wildfires and windblown dust. Some monitored particles may be 

generated many hundreds of kilometres away. Sea salt is another source which can be 

significant in coastal areas when seas are rough, although in parts of Europe sea salt is not 

counted in the measurements because it is deemed to pose no health risk. 

There seems to be an inconsistency between Figures 8-3 and 8-4 in the maximum hourly PM10 

values for both the Port A development and the 2004 validation file. This appears to be a simple 

data transcription error in one of the graphs and is not significant in the overall context. 

4.3 General Comment on NEPM Criteria 

In 2007, the National Environment Protection Council produced a document titled Review of the 

National Environment Protection (Ambient Air Quality) Measure Discussion Paper. It contains 

reference to two issues relevant to the air quality criteria used in Western Australia, and 

specifically for the Cape Lambert AQIA. These are the use of NEPM criteria for site-specific air 

quality assessments, and the current uncertainty about how to apply PM2.5 in assessments. To 

quote from the report: 
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The NEPM standards were developed based on epidemiological studies using data from 

non-peak sites. Monitoring was designed to be used in the assessment of air quality at 

locations that give an ‘average’ representation of air quality. Some jurisdictions use the 

NEPM standards to assess air quality at locations that do not fit the requirements of the 

NEPM monitoring, or for the control of individual industries. The use of standards to 

assess local air quality issues, or as individual licence conditions for industry, is not in 

accordance with the intent of the NEPM. 

and .. 

There is evidence that the health effects of PM2.5-10 differ from those of PM2.5. This led 

the USEPA in the recent review of the particle standards in the US to propose standards for 

the two size fractions. However, the final outcome of the review was that PM10 and PM2.5 

were retained as the indicators of particle pollution in the US. For the review of the NEPM 

consideration could be given to establishing standards for ultra-fine particles and the 

coarse fraction of PM10. In establishing such standards the difficulties in monitoring these 

size fractions would need to be acknowledged. Further consideration could also be given to 

setting standards on the basis of particle composition although the health evidence to 

support such standards is very limited at this time. This will be explored further in a 

separate paper on the review of the air quality standards. 

 

5 REFERENCE TO WA MODELLING GUIDANCE CRITERIA 

The technical details of the WA DEC modelling guidance document are listed in the left column 

of Table 5.1. Comments on where and how the AQIA addresses these items, where relevant, are 

included in the right column. The table lists parts 2 to 11 of the Guidance document. Part 1 is 

not relevant, being an Introduction only. 
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Table 5.1: Assessment against DEC Modelling Guidance 

DEC Requirement Where/how addressed in AQIA and 

relevant comments 

2 Identify emissions and secondary 

pollutants 

The proponent is responsible for identifying and 

quantifying all emissions to atmosphere with a 

potential to have a non-trivial impact on the 

environment (including impact on human health 

and well-being, odour, nuisance, amenity, 

vegetation - natural and agricultural, fauna - 

natural and agricultural). Emissions of potential 

concern include SO2, NOx, CO, particles, volatile 

organic compounds, fluorides, hydrogen sulphide, 

other odorous gases, heavy metals, dioxins, 

furans, PAH and other toxic compounds. All of 

these are to be considered explicitly, unless the 

proponent can demonstrate that the emission 

rates of these are insignificant. 

Additionally, the formation and impact of 

secondary pollutants such as photochemical smog 

and aerosols should be assessed if applicable. 

Greenhouse gases and ozone depleting 

compounds are beyond the scope of these 

guidelines. 

Largely meets requirements. 

Although there is no explicit 

demonstration that pollutants other 

than particulate matter are significant, 

the available information on processes 

and activities at the operations leads to 

the conclusion that significant 

emissions have been adequately 

addressed.  

3 Modelling to predict impacts (overview) 

For all those primary and secondary pollutants 

which cannot be dismissed as being of no 

significance, the proponent must provide model 

predictions of the impact of emissions on the 

various elements of the environment, in the form 

of concentrations and/or rates of deposition over 

the range of averaging periods normally 

associated with relevant standards for each 

pollutant, and assess the magnitude of this 

impact against the relevant standards. “Relevant 

standards” refers to guidelines/goals/standards 

which the EPA/DoE has adopted or advised or, in 

the absence of an EPA/DoE position, 

guidelines/goals/standards proposed by the 

proponent on the basis of national or international 

practice and/or field investigations of 

environmental sensitivity. Data from experiments 

or justifiable extrapolations from published 

literature will also be required on the 

Meets requirements. 

Modelling has been employed and the 

approach is described in section 7 of 

the AQIA. Relevant standards as 

required by DEC for assessment are 

presented in section 4 of the AQIA. 
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DEC Requirement Where/how addressed in AQIA and 

relevant comments 

susceptibility of natural vegetation and crops. 

4 Presentation of model results 

Modelling results should be presented in the form 

of: 

• contour plots covering the region of interest 

(including population centres or isolated 

residences), with a grid density adequate to avoid 

significant loss of resolution; 

• numerical values of concentrations at the 

point(s) of maximum impact (explain where this 

occurs) and other locations (receptors) of interest 

(e.g. places of human residence). 

Meets requirements. 

Section 8 of the AQIA. 

5 Modelling cumulative impacts 

For each pollutant so modelled, the contours and 

numerical values should be presented with 

reference to relevant standards (e.g. at the 

averaging period and percentile level of the 

relevant standard) and the model results 

evaluated against the standard. For NEPM 

pollutants, results should be presented for both 

maximum concentrations and concentrations at 

the allowed exceedance level (e.g. for SO2, 2nd 

highest 1-hour average on a day different to that 

on which the highest occurred).  

Partially meets requirements. 

Relevant standards are outlined in 

section 4 of the AQIA. The allowed 5 

days per year above the standard for 

24-hr PM10 is not identified in Table 4-

1.  

Contour plots of predicted 24-hr PM10 

in Section 8 (Figure 8-7 for Port A and 

Figure 8-15 for Port B) display 

maximum predicted levels but not the 

6th highest level.   

Relevant standards are not displayed 

with the graphs.  

The meteorological conditions causing highest 

concentrations at important receptors should be 

assessed (if possible) to check that the model is 

yielding sensible results. 

Largely meets requirements. 

Meteorological conditions are not 

identified, but model validation results 

(Figure 8-2) show reasonable model 

performance for maximum 

concentrations and it is indicated that 

winds from the northwestern sector are 

the key to impacts.  

For each pollutant modelled, the assessment 

must account for existing concentrations caused 

by other sources plus (if significant) the 

background concentration (whether natural or 

manmade) in order to estimate the cumulative 

Partially meets requirements. 

Natural background concentrations of 

PM10 are implied from interpreting 

Figure 8-2 (approximately 20-30 
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DEC Requirement Where/how addressed in AQIA and 

relevant comments 

concentration. When cumulative concentrations 

are modelled, the contribution of the proposal to 

high percentile short term (say 1-hour) averages 

is often masked. Consequently, in order for the 

contribution to be properly assessed, the DoE 

requires modelling results (as described in the 

foregoing point) to be presented for: 

• the existing emissions plus background 

concentration (pre-proposal); 

• the proposed development in isolation 

(excluding existing emissions); and 

• the combined (existing plus proposed plus 

background) emissions. 

µg/m³), but are not included in model 

results presented in section 8. 

However, maximum and near-

maximum concentrations are predicted 

quite well without the inclusion of 

background.  

Model results are presented as the 

Cape Lambert operations only in 

isolation from background contributions 

(second dot-point).  

This creates areas in the contour plots 

well downwind of the site where the 

maximum predicted impacts are below 

typical background levels.  

The “existing emissions” must include not only 

those of existing, operating sources of emissions 

but also those expected from yet-to-be-

constructed sources which are at a stage of 

approval, and commitment to proceed, ahead of 

the proposal being assessed. Such sources will 

need to be identified on a case-by-case basis. 

Industries proposed for location in Kwinana or 

other regions with airshed management policies 

will need to be assessed in accordance with the 

provisions of those policies; the DoE will provide 

details. 

Meets requirements.  

There are no other significant sources 

requiring attention.  

6 Emissions estimates 

The DoE requires assurance that the estimates of 

emissions employed in modelling assessments are 

realistic and that uncertainty is balanced by 

conservatism. Details on how the source 

parameters (stack dimensions, mass emission 

rates, gas flow rate, temperature, density, etc) 

were derived should be summarised. This is to 

include whether these parameters were derived 

from stack testing (in relation to an existing 

facility), from theoretical calculations such as 

from a mass balance approach, from other 

existing facilities or standard emission factors 

published by relevant authorities (e.g. USEPA). If 

the emissions are derived from stack testing, 

details should be given on how many stack tests 

Largely meets requirements. 

Emissions estimation is described in 

section 6 of the AQIA, and is based on 

site-specific equations that were 

developed from measurements 

conducted on site in 2003 and 2005. 

The equations rely on observed 

relationships between emissions and 

variables such as wind speed, 

moisture, and activity levels etc., and 

are considered to be appropriate in 

principle, although details of the 

original measurements and data 

interpretation are not included in this 

AQIA. Presumably, these details have 

been addressed in previous studies, 

given that the same methodology has 
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were taken and how representative these were. 

Unless otherwise agreed, the level at which 

emissions should be set for modelling purposes is 

described in EPA Vic (1985). 

been applied before.  

7 Variable or intermittent emissions 

In the experience of the DoE, intermittent 

emissions (plant start-ups, plant upsets, etc) 

result in more pollution complaints than normal 

emissions from operating industries. The 

modelling must properly assess both emissions 

which are continuous in nature and emissions 

which are intermittent. Intermittent emissions 

which are insignificant in magnitude and/or very 

improbable in the lifetime of the plant may be 

screened out and the remaining emissions 

modelled together on a probabilistic basis to 

estimate the total plant impact. Screening of 

emissions cases must be based on the joint 

consideration of probability and magnitude of 

emission. The DoE is able to provide guidance on 

how to screen and model intermittent emissions. 

Partially meets requirements. 

The equations used for estimating 

emissions include the effects of wind, 

moisture, activity levels etc. (section 6 

of the AQIA).  

However, no comment is made about 

the probability of proposed control 

measures not working according to 

expectations, or what implications such 

events might have temporarily on 

emissions and off-site dust levels.  

Further, no explanation is given as to 

whether or how uncertainty in the 

emissions estimation methods has 

been addressed to ensure that realistic 

maximum emission rates are 

simulated. However, the total 

modelling package does show quite 

good performance in predicting 

maximum ground level concentrations 

of PM10  

8 Model capability 

The models and/or worst case calculation 

procedures and data employed in the assessment 

must be demonstrably capable of simulating, or 

accounting for, all of the features which are 

important in the context of determining the air 

quality impact of the project. The proponent is 

responsible for identifying and properly 

accommodating these. The following list may not 

be exhaustive but is provided for checking 

purposes: 

• trapping of plumes in mixed layers of limited 

height or, alternatively, penetration of plumes 

through elevated temperature inversions; 

• vertical plume dispersion in convective 

Largely meets requirements. 

The AQIA is based on AUSPLUME, a 

„steady-state‟ Gaussian plume model 

with a number of limitations owing to 

its relative simplicity. Many of the 

specific issues raised in the guidance 

list are not relevant or important in the 

case of the dust impacts of the Cape 

Lambert operations, even though 

AUSPLUME is incapable of addressing 

some of the complexities of the local 

meteorology that are likely to exist.  

The reasonable performance of the 

model in predicting PM10 (after 

allowance is made for assumed 

background concentrations), as 

illustrated in Figure 8-2, is adequate 
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conditions; 

• fumigation of plumes into an encroaching mixed 

layer or thermal internal boundary layer near a 

coastline. Investigations of this phenomenon may 

require estimates of wind direction shear in stable 

layers; 

• sea breeze trapping, recirculation of pollutants; 

• near-surface dispersion under very stable calm 

conditions (a feature of WA winter meteorology); 

• topographic influences - impact of plumes on 

elevated terrain, effect on spatially varying wind 

fields, valley winds (anabatic and katabatic 

winds), ponding of air in stable conditions; 

• surface roughness; 

• building wake effects, stack tip downwash 

(avoided by good engineering stack design); 

• deposition, chemical transformation; 

• effects of positive or negative buoyancy; 

• radiation from flares. 

demonstration of the model‟s suitability 

for this application, notwithstanding 

the fact that perhaps a more 

sophisticated model might perform 

better. The model performance for 

PM10 is well within the acceptable limits 

according to the USEPA and other 

authorities. 

 

The modelling report should describe how each of 

the relevant features was treated. Examples are: 

• Physical description of the site to be modelled. 

This is to include details on the topography, ie 

highest hill/mountain within the model region, 

distance to coast or any other major water bodies 

and how this was dealt with in the modelling; 

• For a coastal site, details on how sea breeze 

effects were incorporated in the modelling; 

• The value(s) of the roughness length and 

details on how this was determined (refer to 

USEPA (2000) for recommended approaches). 

 

Largely meets requirements. 

Physical description of the site is found 

in sections 3.1 (Location) and 7.7.2 

(Model terrain) of the AQIA. Little 

mention is made of the complex 

coastline, which may give rise to 

situations where winds and other 

parameters such as mixing height vary 

considerably across the area.  

If, as stated in section 7.7.2 of the 

AQIA, the inclusion of terrain effects in 

the model would result in extensive 

deposition along the ridge just east of 

the proposed Port B facility, then the 

model predictions at Point Samson 

would be lower than they are. The fact 

that the predictions (allowing for 
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background) are quite close to 

measured values suggests that the 

ridge line effects are small, or that if 

the ridge effects are significant, the 

model would actually underpredict 

impacts at Point Samson. In other 

words, it may be that some of the 

conservatism in the model, resulting 

from the non-treatment of terrain 

effects, offsets other aspects such as 

emissions estimation that may be on 

the low side under some 

circumstances. Nevertheless, the 

model performs adequately and these 

points appear to be minor. 

Seabreeze effects are not explicitly 

treated in the modelling, but because 

the emissions are from low-level 

sources (maximum source height 20 

metres), this is not the important 

consideration it would be for tall 

stacks.     

Roughness length has been estimated 

as 0.25 m without detailed explanation 

as to how it was estimated (but this 

information may be contained in 

previous AQIAs for the site). The 

selected value applies across the model 

area, but in reality roughness length 

varies considerably, especially between 

land and sea, but also across the land 

surface. AUSPLUME requires the 

selection of a single value, and the 

selected value is probably based in part 

on the empirical approach noted in the 

first paragraph of Section 8: this value 

probably results in best model 

performance. This is not unreasonable, 

but there is no clear evidence that the 

selected value actually reflects the 

predominant surface conditions in the 

area. 

9 Meteorological data for modelling 

If using a conventional model, the proponent will 

need to obtain at least one (preferably two or 

Partially meets requirements. 

Section 7.2.7 of the AQIA explains how 

the meteorological file used in 
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more) year's data on the meteorology of the 

area, with high data recovery and verifiable data 

accuracy. In the simplest situations, the data may 

be limited to that necessary to provide reliable 

hourly average estimates, at a representative 

site, of: 

• wind speed; 

• wind direction; 

• air temperature; 

• mixing height, estimated or measured via 

methods acceptable to the DoE; 

• atmospheric stability, estimated by a method 

acceptable to the DoE. 

Proponents are welcome to discuss the 

acceptability of proposed methods. 

The proponent‟s report should include a 

description of the meteorological data used or 

alternatively a reference to a publicly available 

report which contains this information. The 

description is to include details of the 

methodology used to derive estimates of stability 

and mixing heights and is to present (as a 

minimum) the annual wind rose, annual stability 

frequency distribution and details of the mixing 

height distribution. The description should also 

include details about the quality of the 

anemometers used and their starting threshold. 

Meteorological data collected in the immediate 

vicinity of the emissions source being modelled 

are to be used, unless an exemption is obtained 

for reasons along the following lines: 

• On-site meteorological monitoring can be 

demonstrated to be unrepresentative of the 

broader region containing receptors of interest 

due to (for example) local topographic features or 

distribution of trees at the site; 

• High quality meteorological data exists for a 

AUSPLUME was developed. 

The same file has been in previous 

studies, and presumably has been 

approved by DEC. 

 Given problems with the on-site 

weather station, the approach to 

generating a met file was to run the 

CSIRO TAPM model, which has the 

capability to simulate hourly 

meteorology over a large area for one 

or more years. This simulation takes 

into account variations caused by 

coastlines, topography etc. In addition 

to the standard database that feeds in 

meteorological data to guide its 

predictions, TAPM can also use actual 

measured winds from weather stations 

to „nudge‟ or improve its results.  

For this study, version 2.4 of TAPM 

(now up to version 4, with various 

improvements since earlier versions) 

was used for the year 2004 with 

standard settings, and was 

supplemented by including the 

measured wind data for Roebourne. 

This is an acceptable approach, 

although improvements might be 

obtained by using the most recent 

version of the model, and also by using 

more detailed data on terrain, land 

use, soil moisture and sea surface 

temperature than are available in the 

standard databases.  

Some improbable combinations of 

stability, wind speed and mixing height 

were found in the met file: mainly, the 

occurrence of extremely low mixing 

height in combination with unstable 

classes and/or relatively strong winds. 

It is evident that TAPM has not 

produced entirely realistic parameters 

for some hours of the year. The low 

mixing heights would suggest that 

there may be a conservative bias in 

some of the model predictions. A low 
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location within a few kilometres of the emissions 

source and these data are shown by the 

proponent, to the satisfaction of the DoE, to be 

representative of the emissions source site, i.e. 

subject to the same factors (such as topography, 

vegetation and water bodies) as would be 

expected to influence the meteorology at the 

emissions source site. For winds and temperature 

measured well above the surface by remote 

sensing or radiosondes, data from a site many 

kilometres from the emissions source might be 

acceptable; 

• Meteorological data are to be computed by a 

sophisticated prognostic model that has been 

adequately proven against measurements in the 

region of interest and is expected to yield 

pollutant dispersion predictions superior to those 

which might be obtained from using on-site 

meteorological data from a single location. (Note, 

however, that there may still be good reason to 

undertake on-site meteorological monitoring to 

enable site-specific confirmation of the prognostic 

model); 

• The cost and time required for on-site 

monitoring can be clearly demonstrated to be not 

warranted for a particular development (e.g. by 

demonstrating that no conceivable difference 

between the meteorology of the site and that 

employed in modelling could alter the conclusion 

that pollutant concentrations are clearly 

acceptable). This analysis is likely to include 

worst case calculations. 

Specialised and detailed meteorological data and 

associated calculations are necessary to 

accurately model some of the features listed in 

point 8. For example, to model shoreline 

fumigation, knowledge of the onshore-flow 

vertical temperature structure is required. The 

proponent is responsible for assessing the full 

range of pollution dispersion issues and designing 

an appropriate monitoring program. Where items 

of data are not based on the results of continuous 

monitoring (eg. based instead on prognostic 

model estimates, intermittent field experiments 

mixing height will limit the degree to 

which a plume of dust can spread 

vertically, and so maintains a higher 

concentration downwind of the source 

than if it the mixing height were larger. 
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or unverified hypotheses), the uncertainty of 

estimates must be offset by conservatism in 

these estimates. The proponent is invited to 

demonstrate to the DoE that complicated or 

costly monitoring programs and/or modelling 

procedures for particular meteorological 

parameters are not warranted. 

10 Advanced models 

The DoE accepts that advanced prognostic models 

may be less reliant on measurements than 

conventional (eg Gaussian) models. These 

advanced models would need to be well 

supported by published validation studies before 

the DoE would accept their use in isolation. 

Meets requirements. 

TAPM (an advanced model) has been 

used only to generate a meteorological 

data file, as described in section 7.2.7.  

11 Model acceptability and verification 

The DoE does not generally prescribe which 

models must be used in particular circumstances. 

The DoE takes this position in order to allow 

scientific and technical advances to be introduced 

without regulatory delays. However the DoE 

reserves the right to reject a proposed model, or 

application thereof, if it considers it to be 

inadequate, inappropriate or unproven. 

The AUSPLUME model is frequently used in a 

manner acceptable for modelling industrial 

emissions, but has limitations (in some respects 

serious) which model users should understand 

and respect. The USEPA-approved models 

AERMOD and CALPUFF have significantly 

improved scientific formulations and more 

advanced capabilities than AUSPLUME or ISCST3. 

At the time of writing, CALPUFF is widely used in 

Australia, being favoured for its capability to 

handle light winds, long-range transport and the 

effect of topography. The results of some models 

like CALMET/CALPUFF are strongly dependent on 

the settings of model options, which in some 

cases are numerous. In such cases, expert 

knowledge is required. 

At the time of writing, the CSIRO model TAPM has 

Meets requirements. 

The modelling approach has been used 

in previous AQIAs for the Cape 

Lambert operations.   

The main test of acceptability is the 

model validation process, which is set 

out in section 8.1 of the AQIA. The 

model appears to perform well, once 

assumed background is accounted for. 

Given that the model has been 

„calibrated‟ for use at Cape Lambert, it 

would seem reasonable to apply for the 

purposes of predicting the impacts of 

future operations, despite the 

limitations of ASUSPLUME noted by 

DEC and elsewhere in this review. 
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a significant tendency to overestimate wind speed 

relative to measurements in night-time / early 

morning stable conditions and therefore to 

underestimate atmospheric stability at these 

times. While this may be of little consequence to 

tall stacks with buoyant plumes, the 

concentration of pollutants from near-surface 

sources with zero or low buoyancy is likely to be 

underestimated at these times, due to the 

combined influence of overestimated speed and 

underestimated stability. The highest 

concentrations from such sources occur under low 

wind speed, high stability conditions. 

Therefore the DoE will not accept the use of TAPM 

to model dispersion of low sources with zero or 

low buoyancy, either directly (TAPM calculating 

concentrations) or indirectly (TAPM producing a 

meteorological file for another model) unless 

performance of the model(s) is demonstrated to 

be reliable, or there is a margin of safety in 

results which is demonstrably larger than model 

errors. In the event that TAPM performance is 

improved this restriction will be withdrawn. 

 

 

 


