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Executive Summary
Edge Group Pty Ltd (Edge) has been engaged by Hatlar Group Pty Ltd (Hatlar) on behalf of the
Waste to Energy proponent, Recovered Energy Australia (REA) to undertake an Air Quality Impact
Assessment of the proposed Waste to Energy plant located at 24 Alex Fraser Drive Laverton
North, Victoria, 3026.
REA is proposing to construct and operate the plant at the above address. The facility will process
residual municipal solid waste (MSW) and convert it to energy.
This report provides the results of modelling using the Environmental Protection Authority
Victoria’s (EPA) approved regulatory dispersion model, AERMOD; and provides discussion on
the predicted results. The objective of the report was to:
-

Determine necessary stack height for State Environment Protection Policy (SEPP) Air
Quality Management (AQM) fulfilment given that one stack was identified in the data
presented to Edge from Hatlar;
Provide carbon monoxide (CO), nitrogen dioxide (NO2), sulphur dioxide (SO2), Particulate
Matter (PM10 1), Particulate Matter (PM2.5), lead (Pb), hydrogen chloride (HCl), fluorine (F),
mercury (Hg), dioxins and furans impact assessments from the single stack; and
Provide an odour impact assessment as fugitive emissions from the main building
identified on-site at the point of MSW receival.

As per EPA Guidelines, AERMOD meteorological data were prepared for the most recent 5 years
(2012-2016). The model was run for the full five years of data initially at a stack height of 31 metres
as per the client drawings submitted to Edge from Hatlar as well as fugitive emissions from the
building where MSW will be deposited.
Stack height: Based on data provided by EcoWaste (the technology provider) to Hatlar, the
pollutants PM10, PM2.5, SO2, NOx, 2 CO, HCl, Pb, F, Hg, dioxins and furans were assessed as the
primary emission parameters for modelling (under normal operating conditions) from the central
stack located towards the south-east corner of the proposed building. A range of stack heights
and diameters were assessed starting with a stack height of 31 metres and a stack diameter of
2.5m (as proposed by the client). Many combinations/computations and iterations were modelled
over an extensive period of time to evaluate and optimise stack designs. This modelling
confirmed that a stack height of 38 metres and an effective diameter of 2 meters are sufficient
to meet the requirements of the SEPP AQM. The modelling of the Schedule A (under SEPP AQM)
pollutants in this assessment demonstrate that all primary parameter emissions (under normal
operating conditions) from the processing of MSW utilising REA’s selected technology will be
reliably within SEPP and Industrial Emissions Directive (IED) emission limits.
Upset Modelling (of Primary Pollutants)
The Schedule A primary pollutants were modelled under upset conditions. Almost all Scheduled
A primary parameters also met the SEPP AQM criteria under the observed upset conditions. The
only parameter that exceeded the SEPP AQM criteria was NOx, which was conservatively
compared against the NO2 criterion. Note, the NOx concentrations at the sensitive receptors
(residences and the Port Phillip Prison) were all well below SEPP AQM levels. The predicted
maximum concentration of NOx (0.15 mg/m3), being the 9th highest value (99.9 percentile) taken
from the top 100 model results (as required by SEPP AQM), was below the respective DC (0.19

1

Particulate matter 10 micrometers or less in diameter.
As the data provided by Hatlar only included NOx values (not NO2) and that there was no known NOx
EPA SEPP (AQM) Design Criterion, for the purposes of this report we have compared the NOx modelled
result against the NO2 SEPP (AQM) Design Criterion. Given this, Edge Group believes that comparing the
predicted NOx concentrations from the source model to the Victorian NO2 design criterion is conservative
as in reality, a NOx criterion (if there was one) would be higher than the current Victorian NO2 limit.
2

mg/m3) within the study area for NO2. Concentrations predicted at (the southern) one of the eight
boundary receptors modelled exceeded the NO2 DC.
The emissions modelling of NO2 should be considered a conservative representation of the
proposed facility emissions for both upset and steady state conditions of the proposed plant
because:
•

•

•
•

The modelled NOx exceedance was extrapolated from the single highest measurement
of emission concentrations observed from the stack sampling results of a single
reference plant. This value is 3.5 times the average concentration of NOx measured
across all reference plants during steady state operations.
The data modelled was provided as a measurement for NOx which incorporates all
Oxides of Nitrogen not only the regulated NO2 which is the pollutant measurement
required under the SEPP AQM criteria. NOx levels can be assumed to be higher than
the actual NO2 produced by the contributing reference facility.
There were no NOx (or any other parameter) excursions at any of the sensitive receptors
under the upset conditions modelled.
None of the reference facilities include additional specific flue gas treatment for
nitrogen emissions and all meet the EU IED stack emissions limit of 200 mg/m3 for NO2
(24 hour average). As a further risk mitigation measure, the proposed WtE facility will
include additional flue gas treatment to remove nitrogen compounds (NOx). The system
chosen is selective non-catalytic reduction (SNCR) and will be installed in the syngas
oxidation chambers. This system operates by injecting urea containing water into the
oxidation chambers where the contained ammonia reacts with the nitrogen oxides
forming the relatively inert nitrogen gas which is then discharged through the stack.
Experience in WtE facilities has shown that SNCR systems can typically achieve a further
40% reduction in NOx emissions 3. At this efficiency, NOx emissions during upset
commissions are likely to be compliant with SEPP AQM.

The above aspects together with the fact that there were no excursions at the three sensitive
receptors modelled in this investigation, suggest it is unlikely that there will be any potential
amenity impact surrounding the site during the facility’s operation, which would be operating in
normal steady-state conditions almost all of the time. Further, the area surrounding the site is
(industrial) zoned and has been designated under State planning zoning as an area appropriate
to accommodate the type industries such as that which has been proposed in this assessment.
Modelling of Additional Scheduled Substances
REA commissioned additional emissions modelling to be based on a conservative assessment
of steady state operations and upset operations to further identify any potential for exceedance
at the boundary or the sensitive receptors. Further, based on a consideration recommended by
EPA after a review of a previous version of this report, the balance of the Schedule A parameters
were included in this modelling assessment (also both for normal operating and upset
conditions). Therefore, the additional modelling was extended to include the entire Schedule A
parameters (screened by Hatlar for their relevance to the process stack emissions data 4). Overall,
this more conservative assessment of emissions parameters provided additional information to
inform plant and stack design to minimise environmental impacts under any operational
conditions.

3Sorrels J. (2016) USEPA Air Pollution Control Cost Manual. Chapter 1. Selective Noncatalytic Reduction.
https://www3.epa.gov/ttn/ecas/docs/SNCRCostManualchapter7thEdition2016.pdf
4 Test Report, Shengsi MSW Gasification Dispose Plant (Phase I) China, for Eco-Waste Technology Co., Ltd
by Zhejiang ZT Analysis and Test Co., Ltd, December 2016.

The additional Schedule A parameters were modelled together with data on a further seven (7)
parameters (Cadmium, Antimony, Arsenic, Chromium, 5 Copper, Manganese and Nickel) obtained
from reference sites including other data input assumptions modelled for the balance of the
selected Schedule A parameters for both normal steady-state conditions and upset conditions.
The resultant modelling and evaluation of all reference data under the assessed conservative
measure of steady-state and local meteorological conditions suggested that a higher stack
would provide a greater margin for compliance with current and anticipated future refinements
of SEPP AQM limits under steady state conditions. REA has communicated its intent to pursue a
conservative and risk adverse design to ensure current and future environmental compliance
and has adopted the recommendation of this study. The modelling suggests an increase in the
design stack height from 31 metres to 38 metres to be sufficient to meet this intent.
Assessment of the modelling results confirmed compliance with SEPP AQM emission limits under
both steady-state and upset conditions for all relevant parameters with the exception of arsenic
under steady-state and upset conditions. Note, the modelled arsenic emissions (for both normal
and upset conditions) are substantially lower than the EU IED limits of 0.5 mg/m3 (0.5 hour
averaging time).
Arsenic concentrations were compliant at all of the three sensitive discrete receptors for both
steady-state and upset conditions modelled. The modelled concentrations exceeded the DC
(0.00017 mg/m3) under steady-state conditions at the boundary coordinates at the southern and
northern boundaries of up to approximately 25 and 5 metres, respectively. The paragraphs
below directly address this issue.
For normal operating conditions, the predicted maximum concentration of arsenic (0.00015
mg/m3), being the 9th highest value (99.9 percentile) taken from the top 100 model results (as
required by SEPP AQM), did not exceed the respective DC (0.00017 mg/m3) within the subject
site. This result represented the average of stack sampling data (including all data outliers) from
the limited number of reference sites sourced for this parameter in this investigation.
For upset conditions, the predicted maximum concentration of arsenic (0.00047 mg/m3), being
the 9th highest value (99.9 percentile) taken from the top 100 model results (as required by SEPP
AQM), exceeded the respective DC (0.00017 mg/m3) within the subject site (i.e. northern half,
approximately midpoint along and within 20 metres of the northern boundary). This result
represented the single highest measurement of emission concentration observed from the
Reference Facility 2 MSW Gasification plant, which occurred during commissioning. This
modelled input (upset) value was 3.1 times higher than the average (stead-state value) from the
reference facility data set.
The emissions of arsenic from the stack are related to the quantity of arsenic in the feed material,
the temperature of gasification, the degree of condensation of gaseous arsenic related to the
rate and degree of cooling occurring through the facility, the degree of adsorption of condensed
arsenic on particulates generated in the process or added to the process (lime and powdered
activated carbon) and the efficiency of removal of all particulates from the flue gas stream.
Reference Facility 2, from which the highest arsenic concentration of 0.311 mg/m3 was obtained
(and which is part of the calculated average value of 0.100 mg/m3 used for normal operating
conditions), is located on an isolated coastal promontory where emissions at boundary receptors
were not required and compliance criteria only attached to emissions from the stack which met
EU IED limits. This facility accepts substantial waste derived from the extensive fishing industry
in that area. The percentage of seafood associated waste in this waste feed is higher than would
be expected in places where fishing is not the dominant industry (i.e. in the Melbourne
metropolitan areas where residual waste will be collected and delivered to the subject facility).
5 Assumed total Chromium as Cr(III) or Cr(VI) were not specified in the original data. A literature search
Travis CC (editor) (1991) Municipal Waste Incineration Risk Assessment: Uncertainties in estimating chemical
degradation and accumulation in the environment, indicated that less than 10% of total chromium in stack
emissions would be chromium (VI).

Seafood waste contains a considerable organic arsenic proportion of which would be volatised
to a gas through the gasification process. This is likely to explain the higher arsenic levels in the
emissions when compared to the other Reference Facilities. The proposed REA Facility at
Laverton includes an upgraded alkali (lime) scrubbing system which will provide greater control
of arsenic levels (should an issue be detected) through the precipitation/adsorption of calcium
arsenate on the lime particles which would be removed in the baghouse filtration system. If
arsenic emissions approach the design limits then the lime dosing rate will be increased to
reduce any potential for exceedance of those limits. The baghouse filtration system in the REA
facility is expanded (when compared to the reference facilities) to ensure maximum possible
removal of particulates from the flue gas.
Arsenic is therefore not considered to be an amenity issue surrounding the site based on the:
•
•
•
•

Arsenic content of Melbourne residual waste being substantially and proportionally lower
than that identified at Reference Facility 2;
Enhanced control measures to be implemented;
There were no excursions at the three sensitive receptors modelled; and
Industrial zoning of the site.

Odour Impact: The odour prediction at sensitive receptors is below the design criterion of odour.
Compliance has been demonstrated for all five meteorological years 2012 to 2016. The predicted
odour at the nearest sensitive receptor is 0.01 odour unit (OU), which is 1% of the SEPP limit of 1
OU. The odour modelling conservatively assumes that the external roller door will be subject to
the full odour concentration of the waste pit even though the facility design also includes further
isolating roller doors between this external entry and the waste pit which will effectively create a
secondary airlock in the receival hall that will further impede the transmission of odour into the
environment.
The compliance is demonstrated for all site boundary receptors except for one placed at the
southern boundary (i.e. SB6 receptor nearest to MSW drop-off point). The exceedance on the
southern boundary extends 20 metres south of the boundary into the non-sensitive area of
designated Melbourne Water retarding basin.
It is unlikely that the community will experience an odour amenity issue despite a section of the
southern boundary being marginally above the SEPP AQM limit. Edge believes this to be
supported as:
•
•
•

•
•

The facility is sited in an appropriately zoned (industrial) area;
Hatlar has reported that the REA design has made considerable effort to isolate and
enclose the potential sources of odour (e.g. the waste receival hall and pit being under
negative pressure and setup as a double air lock);
There are no known sensitive receptors in the area where 1 OU has been exceeded (i.e.
as mentioned above, this subject area is appropriately zoned against sensitive
receptors: Industrial 2 Zone). The nearest sensitive (prison) receptor is located
approximately 1,300 meters west away from the Site. The recommended separation
distance is based on a “case-by-case” basis as per Recommended Separation
Distances for Industrial Residual Air Emissions – Guideline, EPA, Publication 1518, 2013
(hence, there is no buffer distance specified, but based on Edge experience in these
types of projects for other types of industrial applications, buffer distances can be in the
order of 250 to 500 metres from the industrial activity – a distance, which the subject
Site clearly exceeds for this project);
The southern boundary area is reserved as a substantial retarding basin; and
The modelling has been generally conservative.

As requested by EPA and assisted by the air pollution control technology described in this report
and the overall Works Approval report, REA commits to meeting the emission limits associated

with best practice WtE facilities detailed in the European Union Industrial Emissions Directive (IED
2010) and Best Available Techniques Reference Document (BREF 2006 and 2017).
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Introduction

Edge Group Pty Ltd (Edge) has been engaged by Hatlar Group Pty Ltd (Hatlar) on behalf of the
Waste to Energy proponent, Recovered Energy Australia (REA) to undertake the Air Quality
Impact Assessment of the proposed waste to energy plant located at 24 Alex Fraser Drive,
Laverton North, Victoria, 3026 (the Site).
It is proposed to construct and operate the plant at the above address. The facility will process
residual municipal solid waste (MSW) and convert it to energy.
This report provides the results of modelling using the Environmental Protection Authority
Victoria’s (EPA) regulatory dispersion model, AERMOD; and provides discussion on the predicted
results. The objective of the assessment is to:
-

Determine necessary stack height for (State Environment Protection Policy) SEPP
fulfilment given that one stack was identified in the data presented to Edge from Hatlar;
Provide carbon monoxide (CO), nitrogen dioxide (NO2), sulphur dioxide (SO2), Particulate
Matter (PM10), Particulate Matter (PM2.5), lead (Pb), hydrogen chloride (HCl), fluorine (F),
mercury (Hg), dioxins and furans impact assessments from the single stack; and
Provide an odour impact assessment as fugitive emissions from the main building
identified on-site at the point of MSW receival.

1.1
Proposed Plant & Process Description
The Site is located within an industrial precinct located 15 kilometres west of Melbourne at 24
Alex Fraser Drive, Laverton North (see Figure 1). The surrounding area is predominantly industrial
with the closest residential dwelling residing at a distance of 1.8 kilometres south from the Site
(and the prison receptor approximately 1.3 kilometres west of the Site).

Figure 1: Yellow placeholder showing proposed location of stack

Edge was given the following report, prior to the commencement to this dispersion modelling
scope of work: Eco-Waste gasification Technology for the Treatment of Municipal Solid Waste,
Hatlar for Recovered Energy Pty Ltd, August 2017 (“Eco-Waste Gasification Technology Report”).
This report documents two existing mixed residual municipal waste to energy operations in
China, which is planned to be replicated to local conditions at the subject Site. Additionally, data
for SO2, NOx, PM10, HCl, HF, Hg, Pb, CO, dioxins and furans were provided from a range of other
20170540-R-05v2
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similarly configured operational reference sites. The averages of the entire data sets (where
available) and the maximums recorded during commissioning in these emissions data provided
the basis for the modelling presented in this report. Further, as documented in this report, the
proposed plant will process municipal solid waste (MSW) at a rate of approximately 600 tonnes
per day (t/d). MSW will go through a two-stage process which includes gasification in a low
oxygen environment and combustion of the syngas generated in the gasifier in a separate
oxidation chamber. Heat recovered from the combustion of the syngas will be directed to a boiler
system which converts the heat into super-heated steam which is then used to drive a steam
turbine and generator to produce electricity.
The flue gas produced from the gasification process will undergo various levels of treatment to
ensure that resulting emissions remain below EPA and EU IED emission limits. The process is
presented in Figure 2 and discussed in more detail in Section 2.3.

Figure 2: Process of proposed waste to energy plant
1.2
Topography
Topography (courtesy of www.land.vic.gov.au) over the site and its immediate vicinity is not
complex and ranges from 20 to 30 metres. Therefore, the topographic variation from the site to
the surrounding area is not significant and should not play a role in the pollution dispersion from
the proposed plant.
1.3
Climate over the region
The weather station located in Laverton and maintained by Australian Bureau of Meteorology
(BoM) was used as the primary data source to determine the climate of the Site.

20170540-R-05v2
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The mean maximum temperature over the area ranges from 19.7 C to 25.7 C, the minimum
temperature is ranging from 5.1 C to 14.3. The average number of rain days is 143.5 and days
having rain greater than 1 mm is 88.

Figure 3: Climatic statistics over the area of interest (Source BoM, Australia)

20170540-R-05v2
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2 AERMOD Model and Inputs
This section provides an overview of the model inputs and any assumptions made by Edge.
2.1 Input Meteorology
The input meteorology was sourced from the Laverton weather station managed by BOM located
within a 3 kilometre radius of the site.
2.2 Averaging Periods
The basic output from AERMOD is a 1-hour average concentration prediction that is determined
using lateral dispersion values for a 1-hour average. In view of the practical requirement that the
approved USEPA version of the AERMOD source code not be modified, 3-minute average
predictions need to be based on post-processing of the basic 1-hour average predictions. As
such, use of the following formula for converting the 1-hour average concentrations to 3-minute
values [as required in Schedule A of the SEPP (Air Quality Management)] is recommended –
see Section 3.3 below for the averaging times of the pollutants quoted:
•
•

c(t) = c(t0) (t0/t)0.2,
Where (t) is the averaging time (minutes) of interest (3 minutes, in this case), and (t0) is the
averaging time consistent with the dispersion rates (60 minutes in this case). Given the
above, one hour average predicted concentrations were multiplied by a factor of 1.82 for
a 3-minute average.

2.3 MSW & Pollution Emission to the Atmosphere
The stack emissions from the facility originate from the total process involved in the gasification
of residual MSW. The predicted MSW composition in Melbourne has been analysed by HRL
based on residual bin audits conducted in 5 council areas in every season over a 12 year period.
The chemical characteristics of the average MSW were evaluated by HRL with results showing
that carbon, oxygen and hydrogen form the greater part of the waste. Nitrogen, sulphur and
chlorine together composed approximately 1-2%.
Section 6.2 6 from the Report 7 provided by HRL for REA has been summarised by Hatlar
describing “Melbourne residual MSW having very similar hydrogen and oxygen levels in the
waste when compared to the EcoWaste gasifier reference facilities. That carbon and nitrogen
levels are higher in Melbourne residual MSW than the EcoWaste reference facilities but the REA
WtE facility has incorporated a number of design features, which will accommodate the noted
increases in these parameters. Chlorine and sulphur compositions of Melbourne residual MSW
are generally lower than that processed by the EcoWaste gasifier facilities.” The summary
concluded that “these facilities have shown that emissions meet EU IED limits indicating that the
installed flue gas treatment systems work effectively and that the lower levels apparent in
Melbourne residual MSW will allow lower emission levels to be achieved.”
According to the “Eco-Waste Gasification Technology Report”, the main pollutants requiring
emission control in the process are; the levels of acid gases (SO2, HCl, NOx, particulates (PM10),
CO, volatile metals and post combustion synthesis products of hydrocarbons including the char
generated in gasification.
For the subject site, a summary of the multiple discrete processes and systems management
strategies that, in combination, serve to control and ensure emissions are minimised to the
maximum extent achievable are provided below:

6

6.2 Source of Residual Waste Supply and Compositional Analysis
Data Modelling of Chemical Components of Municipal Solid Waste (MSW), Derived from Published
Literature, on a Dry Ash Free Basis Report, HRL Technology Group Pty Ltd for REA, 2018

7
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•
•
•
•

•

•
•

Maintaining gasifier temperatures above 850˚C and syngas combustion chamber
temperatures between 1100˚ C - 1200˚ C to induce near complete destruction of all
hydrocarbons including the char generated in gasification;
Controlled air flow through the gasifier maintains a low oxygen environment, which
minimises the potential for the generation of particulates;
Gasification in a low oxygen environment minimises the formation of NOx compounds
with the syngas combustion chamber operation temperatures above 1100˚ C, but lower
than 1200˚C, also ensures the production of NOx in the flue gas is minimised;
The risk of NOx levels spikes are alleviated by the availability of the Selective Noncatalytic Reduction (SNCR) system in the syngas combustion chamber that will activate if
required (i.e. SCNR is not incorporated in the reference plant designs so is an additional
NOx mitigating factor in the REA design not reflected in the performance of the reference
facilities);
Installation of a primary flue gas treatment system to remove acid gases such as
hydrogen chloride and hydrogen fluoride by alkali injection. In the REA facility design,
this treatment system has been expanded over that typically used in the reference
facilities;
Installation of a powdered activated carbon injection system that dispatches activated
carbon into the flue gas to capture and remove volatilised base metals and reformed
hydrocarbons such as dioxins and furans;
Installation of a baghouse flue gas filtering system designed to maximise the capture the
products of acid neutralisation, the activated carbon and any particulates prior to
reaching the stack.

20170540-R-05v2

Air Quality Impact Assessment, Laverton North

Page 5 of 44

A flow chart showing the main flue gas cleaning components is detailed in Figure 4 (red lines
showing solids removed)

Flue
Gas

Primary Acid Gas Scrubber

Activated Carbon
Injection

Lime Mixing
Stack

Bag House Filter
Fly Ash Recovery
and Conveyer

Fan – Forced
Draft

Figure 4: Flue gas treatment process

As previously mentioned, the report provided by Hatlar and further data provided by the
technology provider for reference plants demonstrates monitoring results from municipal waste
conversion facilities at six reference sites which are similar to the WtE facility proposed for
Laverton North. Two sets of online stack emission data were provided from reference plants,
which were used in the modelling. The average emission rate for each parameter (including all
outliers) and the maximum emission rates of this data were used to determine the principal
emissions of the Site from its stack (Table 1) in steady state operational mode and in upset
conditions. As the data provided by Hatlar only included NOx values (not NO2) and that there was
no known NOx EPA SEPP (AQM) Design Criterion, for the purposes of this report we have
compared the NOx modelled result against the NO2 SEPP (AQM) Design Criterion. Given this,
Edge Group believes that comparing the predicted NOx concentrations from the source model
to the Victorian NO2 design criterion is conservative as in reality, a NOx criterion (if there was one)
would be higher than the current Victorian NO2 limit. Similarly, the data provided by Hatlar did
not contain any PM2.5 values and as such, for modelling purposes, PM10 values were used when
modelling PM2.5. We believe that this is sufficiently conservative as the AQM SEPP limit for PM2.5
(0.050 mg/m3) is a factor of 0.625 lower compared to that of PM10 (0.080 mg/m3) – which we
could have reasonably extrapolated to the input data for PM10.
Dioxins and Furans data were obtained as the maximum of thirty-four (34) different tests
conducted in different locations with the same technology outlined in this report.
The concentrations of Pb, HF, HCl and Hg were obtained as the averages and the maximum of
34, 11, 13 and 9 different tests, respectively, conducted in different locations with the same or
similar technology as outlined in this report. HF has been modelled and expressed as fluorine to
compare against Victorian criteria.
In previous versions of this report, the balance of the substances in Schedule A of the AQM SEPP
were not modelled as Edge employed a risk-management approach based on the (Class 3
Indicator) substance of Dioxins and Furans (as TCDD I-TEQs), which had the lowest/most
stringent design criteria (mg/m3) for all of the substances in Schedule A. This approach has
previously been accepted by EPA Victoria. That is, similar methodology was adopted by Net
Balance in 2012 (for Downer Australia; Redevelopment of the Bayswater Asphalt Plant;
submitted and approved by the EPA) using risk factors of modelled and non-modelled indicators.
Based on this approach, it was assumed that if the limit for Dioxins and Furans was not exceeded
in this modelling, then the limits of the balance of the other Schedule A substances would also
not be exceeded if the equivalent concentrations were even up to four orders of magnitude
higher than that used for Dioxins and Furans in this assessment (i.e. when comparing against the
second-most stringent limit of Scheduled A (Class 3) indicators sighted: Beryllium and beryllium
compounds).
20170540-R-05v2
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Based on correspondence between the client and EPA prior to the preparation of this version of
the report, the (relevant8) balance of the Schedule A parameters (screened by the client for their
relevance to the subject process) were included in this modelling assessment. Emissions data 9
of a further seven (7) parameters (Cadmium, Antimony, Arsenic, Chromium, 10 Copper, Manganese
and Nickel) were obtained as well as assumptions made for the balance (see Appendix B). The
data used for modelling utilised average concentrations (based on the entire data set including
all statistical outliers) representing steady-state operations and the maximum recorded
concentrations from the reference plants to reflect upset conditions. These maximum values
used in the modelling were substantially higher than all other data and were for the most part
defined as statistical outliers using the interquartile range rule. The maximum values used were
generally associated with the commissioning of the various WtE facilities and prior to process
optimisation when out of specification/upset conditions are not uncommon. For consistency, all
maximum measures were adopted in the modelling to ensure a conservative approach to the
likely impacts of emissions at the sensitive receptors (an extremely conservative approach in
instances where the maximum measured value showed significant deviation from its next
measure).
The report assumes the following:
•
•

the maximum measured values are representative of the upset conditions of the
proposed facility defined; and
the average concentrations are representative of the normal steady-state operating
conditions of the proposed facility.

Table 1: Average (normal operation) and Maximum (upset) emission components used for
modelling
Component

Measurements

Units

Flow Rate
Stack Temperature
NOx
SO2
CO
PM10
PM2.5
Lead
HF expressed as F
HCl
Dioxins & Furans
Mercury
Cadmium
Antimony
Arsenic

m3/s
°C
mg/m3
mg/m3
mg/m3
mg/m3
mg/m3
mg/m3
mg/m3
mg/m3
ngTEQ/m3
mg/m3
mg/m3
mg/m3
mg/m3

Average
(Steady-State)
47.12
150
51.56
27.14
22.49
9.15
9.15
0.052
<0.09
1.03
0.04584
0.002
0.00006
0.0031
0.100

Maximum
(upset)
47.12
150
186
55
44
23
23
0.099
<0.09
6.5
0.097
0.0084
0.00084
0.0092
0.311

8

Relevance of Schedule A parameters determined by a review by Edge’s client in this assessment (i.e. a
minority of the Schedule A parameters were not modelled at all due to them not expected to be detectable
in the stack emission based on the typical and expected waste input).
9 Test Report, Shengsi MSW Gasification Dispose Plant (Phase I) China, for Eco-Waste Technology Co., Ltd
by Zhejiang ZT Analysis and Test Co., Ltd, December 2016.
10 Assumed Cr (VI) represents 10% of total Chromium based on literature search of chromium speciation in
stack emissions from incineration of MSW.11 The balance (90%) would be Cr (III).
20170540-R-05v2
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Component

Measurements

Units

Chromium (VI)
Chromium (III)
Copper
Manganese
Nickel
Ammonia
Fluoride
Beryllium and beryllium compounds (2nd
lowest/most stringent Sched A indicator)
MDI (Diphenylmethane diisocyanate) and TDI
(Toluene diisocyanate) equal 3rd lowest/most
stringent Sched A indicators and for those
substances with less stringent design criteria than
MDI & TDI

Average
(Steady-State)
0.00379^
0.03411
0.0056
0.0079
0.017
6.5^^
0.097*

Maximum
(upset)
0.020^
0.18
0.014
0.023
0.077
10^^
0.097*

mg/m3

0.00097**

0.00097**

mg/m3

0.0097***

0.0097***

mg/m3
mg/m3
mg/m3
mg/m3
mg/m3
mg/m3

^ Assumption: 10% total chromium occurs in the form of chromium (VI) and 90% in the form of chromium (III). Based on
studies completed on the valence states of chromium from stacks in incinerators treating MSW- “recent stack test
data suggests less than 10% and perhaps even less than 1% of total chromium emitted from MSW incinerators is in
the more hazardous hexavalent oxidation state 11
^^ Assumption: The BREF Draft 2017 indicates an ammonia range of 3mg/m3 – 10mg/m3. Hence, we used the average
concentration of the above BREF 2017 range of 6.5mg/m3 as the steady-state concentration and the maximum of
10mg/m3 as the upset input data.
* Assumption: Six (x6) orders of magnitude higher than the measured (upset) value of Dioxins & Furans. This
measurement (modelled input data) was conservatively chosen based on what order of magnitude higher than the
most stringent Schedule A criterion (Dioxins & Furans) could be employed to not exceed the respective Schedule A
Fluoride criterion. This substance was isolated from the ‘extra’ Schedule A substances modelled in this assessment
based on its unique 90 days averaging time compared to the aforementioned Schedule A substances (in Appendix
B), which have averaging times of 3 minutes.
** Assumption: Four (x4) orders of magnitude higher than the measured (upset) value of Dioxins & Furans
conservatively chosen based on what order of magnitude higher than the most stringent Schedule A criterion (Dioxins
& Furans) could be employed to not exceed the Schedule A Beryllium and Beryllium Compounds criterion.
*** Assumption: Five (x5) orders of magnitude higher than the measured (upset) value of Dioxins & Furans
conservatively chosen based on what order of magnitude higher than the most stringent Schedule A criterion (Dioxins
& Furans) could be employed to not exceed the criteria of Schedule A MDI, TDI and other less stringent parameters.

Review of site layout plans provided by Hatlar indicates that a potential odour emission source
of the building is likely to be from the saloon type and/or rapid shutter door used by trucks to
deliver MSW to the facility.
The odour emission from the facility was estimated following the methodology used by Table
4.1.2 in The Odour Unit 2012: ‘Desktop’ Dispersion Modelling Assessment of Proposed Wasteto-Energy Facility, Boodarie, Port Hedland, WA (TOU-2012).
The subject facility will receive approximately 200,000 tonnes per annum (based on 600 tonnes
per day at a 91% availability throughout the year). It is expected that most residual waste from the
kerbside collections will be received during the weekdays and will be delivered through rapid
acting roller doors on the southern face of the western side of the receival hall building. The
arrivals hall and the refuse pit will both be under negative pressure as air for the process is drawn
from these areas.
At the time of this report preparation, the exact delivery times were unknown. However, based
on experience, they could occur anywhere from 6 AM – 6 PM up to 7 days a week. Despite this,
Edge Group has assumed that the roller door will be open up to 30 minutes of every hour for 24
11 Curtis C Travis (ed) (1991) Municipal Waste Incineration Risk Assessment - Uncertainties in Estimating
Chemical Degradation and Accumulation in the Environment. Plenum Press New York
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hours a day. This is to account for truck movement conservatively assumed to be entering and
exiting the site building (during every hour of the day). The modelling conservatively assumes
that the external roller door will be subject to the full odour concentration of the waste pit even
though the facility design also includes further isolating roller doors between this external entry
and the waste pit. This will effectively create a secondary airlock in the receival hall that will
further impede the transmission of odour into the environment.
When fully opened, the access doorway area is typically 30m2 (6m high x 5m wide).
When calculating the percentage of air lost during the open/close sequence of the roller door
(also accounting for small building leaks) an estimate of 20% of the total doorway void is assumed
to be lost as air emissions-to-atmosphere over the three-minute open/close sequence.
Additionally, the average velocity of air through that doorway (either into the building or emitted
from the building) would be typically 1 metre per second or less (TOU-2012).
Therefore, the volume of air passing through the doorway during the 3 minutes open/close
sequence has been calculated as below:
• 30 m2 x 20% = 6 m2 of void
• 6 m2 x 1 m/s = 6 m3/s of air passing through doorway.
The odour concentration is assumed to be 320 OU corresponding to the facilities annual
capacity of 200,000 tonnes per annum potentially odourous solid waste. This value was
professionally adapted from Table 4.1.2 from TOU-2012, which was conservatively based on
400,000 tonnes per annum of similar waste.
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Air Quality Impact Assessment, Laverton North

Page 9 of 44

3 Air Quality Assessment Criteria
This section describes the Air Quality Policy and related legislative framework for the existing
facility. It includes general terminology and definitions relevant to the project and a summary of
the statutory and policy framework for the area including the relevant State Environment
Protection Policy (SEPP).
Victoria’s legal framework for protecting air quality is provided by the Environment Protection Act
1970, which provides for the development of State Environment Protection Policies (SEPPs).
SEPPs establish a statutory policy framework for protecting the environment. They identify the
beneficial uses of the environment that need protection, establish a program of actions to ensure
the protection of beneficial uses and identify methods to assess their protection.
The Victorian SEPPs are:
•
•

The State Environment Protection Policy (Ambient Air Quality) or AAQ SEPP; and
The State Environment Protection Policy (Air Quality Management) or AQM SEPP.

3.1
State Environment Protection Policy – Ambient Air Quality
The AAQ SEPP is regionally focused and contains the criteria pollutants, standards, goals,
monitoring and reporting protocols for common protocols including (dust) particles as PM10 and
PM2.5 of the National Environment Protection Measure (NEPM) for Ambient Air Quality. The SEPP
also includes a separate objective for visibility reducing particles, which is not included in the
NEPM.
3.2 State Environment Protection Policy - Air Quality Management
The AQM SEPP focuses on local air quality impacts and contains air quality pollutant
management provisions. The AQM SEPP addresses ambient air quality and the management of
particular sources and local air quality impacts. The AQM SEPP also specifies design ground
level concentrations for airborne pollutants.
3.3 Design Criteria (DC)
Design criteria (or ground level concentrations) (Table 2) are applied in the assessment of a
proposal or activity to ensure that there will be no adverse impacts on people’s health or amenity.
These criteria are based on the toxicity of the chemical pollutant or the odour threshold of the
pollutant. The design ground level concentration is stipulated in the AQM SEPP for the pollutant
quantitatively assessed (modelled) in this assessment.
Table 2: Assessment Criteria
Pollutant

Level/Design Criteria (DC)

Percentile

Averaging
Time

NO2
SO2
CO
*Particles as PM10
*Particles as PM2.5
Fluorine
Lead
Hydrogen Chloride
Dioxins & Furans
Mercury (Organic) 12

0.19 mg/m3
0.45 mg/m3
29 mg/m3
0.08 mg/m3
0.05 mg/m3
0.053 mg/m3
0.003 mg/m3
0.25 mg/m3
3.7x10-9 mg/m3
0.00033 mg/m3

99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9

1 Hour
1 Hour
1 Hour
1 Hour
1 Hour
3-Minute
1 Hour
3-Minute
3-Minute
3-Minute

12 Mercury (Organic) is more conservative than Mercury (inorganic); 0.0033 mg/m3 – 3 minute averaging
time
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Pollutant

Level/Design Criteria (DC)

Percentile

Averaging
Time

Cadmium & cadmium compounds
Antimony & compounds
*Arsenic & compounds

0.000033 mg/m3
0.017 mg/m3
0.00017 mg/m3
0.00017 mg/m3 (Cr VI
compounds)
0.017 mg/m3 (Cr III compounds)
0.0067 mg/m3 (fume)
0.033 mg/m3 (dusts and mists)
0.033 mg/m3
0.00033 mg/m3
0.6 mg/m3
0.0005 mg/m3
0.000007 mg/m3

99.9
99.9
99.9
99.9

3-Minute
3-Minute
3-Minute
3-Minute

99.9

3-Minute

99.9
99.9
99.9
99.9
99.9
99.9

3-Minute
3-Minute
3-Minute
90 days
3-Minute
3-Minute

Chromium
Copper
Manganese & compounds
Nickel & nickel compounds
Ammonia
Fluoride
Beryllium and beryllium compounds
MDI and for those substances with less
stringent design criteria (Appendix B)

≥0.00007 mg/m3

*Applies to point sources only (which have been modelled in this project)

3.3.1 Odour
Schedule A of the AQM SEPP specifies that the odour assessment criterion in Victoria is 1 odour
unit as a 99.9 percentile 3-minute average concentration. This should be applied at or beyond
the boundary of the premises (inclusive of the nearest sensitive receptor).
3.4 Buffer Distance
Buffer distances are a means of separating industrial, residential and other sensitive land uses
thereby minimising any potential adverse air emissions impacts.
It is important to recognise that buffer distances are only relevant where amenity impacts, rather
than health impacts, are involved. In particular, the buffer distance is usually implemented to
protect the immediate area from ongoing emissions and accidental emissions that may occur
due to equipment failure, accidents and abnormal weather conditions.
The buffer distance outlined in the Recommended Separation Distances for Industrial Residual
Air Emissions, Publication 1518, March 2013 for the type of activities at the subject Site is
determined on a “case by case” basis (i.e. no recommended separation distance was specified).
Based on Edge’s experience in these types of projects for other types of industrial applications,
buffer distances can be in the order of 250 to 500 metres from the industrial activity – a distance,
which the Subject Site clearly exceeds for this project.
3.5 Industrial Emissions Directive (IED)
EPA Victoria 13 documents that “health protections must be an inherent feature during the design,
approval process and operation of Energy from Waste (EfW) facilities. In the case of air
emissions, EPA currently considers thermal treatment technology as best practice if:
•
•

13

Emissions of Class 3 indicators as set out in SEPP AQM are reduced to the Maximum
Extent Achievable (MEA) which involves the most stringent measures available.
Emission discharges, under both steady and non-steady state operating conditions,
meet all the emissions standards set in the European Union’s Waste Incineration
Directive 2000/76/ED (WID), which was recast into the Industrial Emissions Directive
2017/75/EU (IED). The IED sets stringent emission limits and monitoring requirements
which include:
o Continuous emissions monitoring of total particulate matter (TPM); sulphur
dioxide (SO2); oxides of nitrogen (NOx); hydrogen chloride (HCl); carbon

Guideline: Energy from waste, EPA Victoria, Publication 1559.1, July 2017
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monoxide (CO); total organic carbon (TOC); hydrogen fluoride (HF). In addition,
there must be at least non-continuous air emission monitoring of other
pollutants such as heavy metals, dioxins and furans, a minimum of two
measurements per year, which should be more frequent during the initial
operation of the plant. This monitoring should capture seasonal variability in
waste feedstock and characteristics.”
Table3: IED Limits for modelled pollutants
Pollutant

Level/Design Criteria
(DC)

Percentile

Averaging Time

NO2
SO2
CO
Total dust
Fluorine
Lead
Hydrogen Chloride
Dioxins & Furans
Mercury
Arsenic
Chromium and its compounds
(expressed as chromium, Cr)
Ammonia*

200 mg/m3
50 mg/m3
100 mg/m3
10 mg/m3
2 mg/m3
0.5 mg/m3
10 mg/m3
0.1 ng/m3
0.05 mg/m3
0.5 mg/m3
0.5 mg/m3

100
100
97
97
97
100
97
100
100
100
100

24 Hour
24 Hour
0.5 Hour
0.5 Hour
0.5 Hour
0.5 Hour
0.5 Hour
6 Hour
0.5 Hour
0.5 Hour
0.5 Hour

3 to 10 mg/m3

100

24 Hour

*New BREF draft 2017
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4 Air Quality Methodology
Gaussian plume dispersion models such as AERMOD assume that the meteorological conditions
are uniform spatially over the entire modelling domain for any given hour. While this may be valid
for some applications, in complex topographical situations the meteorological conditions may be
more accurately simulated using a 3D wind field model and puff modelling approach should be
followed.
The site is situated amongst generally flat topography, without significant localised
meteorological effects from coastal or estuarine conditions, and as such it is considered
appropriate that the modelling be undertaken through the use of AERMOD, EPA Victoria’s
approved regulatory air model.
AERMOD is an approved atmospheric dispersion model for use in Victoria. It is a steady-state
plume model that incorporates air dispersions based on planetary boundary layer turbulence
structure and scaling concepts, including treatment of both surface and elevated sources, and
both simple and complex terrain, with the modelling system comprising three components:
•
•
•

AERMOD (dispersion model) – used in this assessment;
AERMET (meteorological pre-processor) – the use of two meteorological files, a ‘surface’
data file and a ‘profile’ data file, have been used in this assessment as per EPA Victoria
requirements;
AERMAP (terrain pre-processor) – not featured as part of this assessment as the subject
site and its surrounds included in the modelling were observed to be generally flat.

As such, ground level concentrations of parameters in this assessment have been calculated
using the current EPA Victorian (recommended) regulatory air pollution model, AERMOD, Version
16216r (version 5) when this modelling project began in 2017 and updated with Version 18081
(version 7) as needed in the current form of this report. The following sections provide summaries
of the input data and any assumptions used to predict ground level concentrations and therefore
impacts associated with the processes within the facility.
It has been identified that one volume source (i.e. “VS01” in the AERMOD model) will exist on the
site, which is the source in which the collected kerbside materials are deposited. The modelling
in this report has focussed on this volume source as well as the stack (discharge point) source.
4.1

Air Quality Modelling

As NOx values reported were the most significant, NOx impact was initially assessed in order to
identify the optimum stack height. There are three flues joined together that effectively make up
one stack protruding through the roof of a 2-tiered rectangle building. The first tier where the
stack is protruding out of is 28 metres tall and the second tier is at a height of 35 metres. The
‘Building Wake’ effect was also incorporated in the modelling.
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4.2 Roughness Height
The surface roughness of the area over which the plume is dispersing will affect the surfacegenerated turbulence and hence the vertical and, to a lesser extent, the horizontal dimensions
of the plume. Please refer to the Appendix A for more details.
4.3 Terrain
Terrain effects were ignored when modelling of volume source emissions. There is no plume
rise for ground-based (volume) sources. Further, terrain influence is not effective (i.e. no
significant mountains, hills, etc.) in the vicinity of the modelling domain.
4.4 Computational Grid
The grid was designed with a 50 metre grid resolution with a size extending to 4 kilometres by
4 kilometres to capture other sensitive land use in the surrounding area of the Site as per
requirements outlined in EPA Guidance Notes, Publication No. 1551. This is also consistent with
other similar projects that Edge has worked on, which have resulted in submission to EPA.
4.5 Sensitive/Discrete Receptors
Table 4 shows the coordinates of the discrete receptors included in the dispersion modelling in
this assessment. Two of these receptors are residential dwellings with the closest being 1.8
kilometres south from the site while the other is a prison approximately 1.3 kilometres west from
the site (Figure 5).
Table 4: Discrete Receptors
Sensitive Receptors
Residential
Prison

20170540-R-05v2

Discrete Receptor ID
CDR1
CDR2
CDR3

X Coordinate
301681.56
304365.73
302361.35
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Y Coordinate
5809371.93
5808834.34
5810700.69
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Figure 5: Location of sensitive receptors. CDR1 – Residential receptor 1, CDR2 – Residential receptor 2,
CDR3 – Prison and Site (White boundary outline)

4.6 Worst Meteorological Year
The worst meteorological year which governs the dispersion of the pollutants discharging from
the stack on top of the plant building was determined running AERMOD with the meteorological
data for the recent five (5) years (2012 to 2016). The year 2014 was found to be the worst year
(see results in Table 7).
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4.7 Background Concentrations
Maximum background concentrations of NO2, SO2, CO, PM10, PM2.5 were obtained from EPA
Victoria air monitoring results for the region of Altona North (or “West” as a region where data
was lacking) for the year 2014, to be consistent with the worst meteorological year identified from
the modelling.
Table 5: Average yearly background concentrations

Pollutant
NO2
SO2
CO
PM10
PM2.5

20170540-R-05v2

Average concentration (mg/m3)
2014

0.017
0.005
0.29
0.021
0.007
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5 Stack Modelling
5.1 Stack Source Characteristics
In addition to modelling the extra parameters as requested by the EPA (see Section 2.3 above)
when the stack height began at 31 meters above ground level, various models were run as part
of this investigation. These stack source characteristics are summarised in Table 6 below
showing the final modelling run as ‘Final.’ Please note that the ‘Final” model run was not the only
one that complied (or mostly complied) with the adopted criteria in this investigation, but rather it
contained the characteristics that were feasible for the project (e.g. an effective stack diameter
of 2.0 meters was feasible whereas a diameter of 1.5 metres was not).
Table 6: Source Characteristics (used for NOx, SO2, CO, PM10, Fluorine, Lead, HCl, Dioxins and Furans,
Mercury modelling)
Values for Modelling Run No.

Characteristic

Stack Height
(m)

Comments

1

2

3

4

5

6

7

8

9

Final

31

35

35

37

40

35

35

38

37

38

Determined by
this modelling.

(Effective)
Stack
Diameter (m)

2.5

2.5

2.5

2.5

2.5

1.5

2.0

2.0

2.0

2.0

Three stacks of
1.2 m diameter
each abutting
each other for the
final model.

Exit Velocity
(m/s)

15

15

20

20

20

15

15

13

15

15

Final velocity
provided by the
client

Exit
Temperature
(° C)

150

150

150

150

150

150

150

150

150

150

Provided by the
client.

Flow
Rate/Emission 73.63 73.63 98.17 98.17 98.17 26.51 47.14 40.84 47.14 47.14
(m3/s)

Calculated from
the above
diameter and
velocity.
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5.2

Model Results

Table 7: Maximum predicted impact by year
Year

NOx Prediction
mg/m3
(99.9%ile)*

2012

0.0379

NOx
Prediction
as % of
Limit
19.9%

2013

0.0386

20.3%

2014

0.0387

20.3%

2015

0.0376

19.8%

2016

0.0386

20.3%

mg/m3,

*Using original input data (92
stack heights or other input data.
**1 hour averaging time.

Comments

Design
Criteria
of NO2**

Worst prediction
found to be with
the year 2014

0.19
mg/m3

Compliance
(Yes/No)

Yes, all pollutants
are below the
design criteria

6.77 g/s) at a stack height of 31 metres. The same principle would occur at other

Table 8: Concentrations (all in mg/m3) of modelled primary parameters at discrete receptors for the worst
case year 2014 (99th percentile), under normal operating conditions, and comparison against
SEPP AQM limits.
Receptor
Type

Receptor
ID
SB1
SB2
SB3

Site
Boundary

SB4
SB5
SB6
SB7
SB8

Residential
Prison

Receptor
Type

CDR1
CDR2
CDR3

Receptor
ID
SB1
SB2
SB3

Site
Boundary

SB4
SB5
SB6
SB7
SB8

Residential
Prison

CDR1
CDR2
CDR3

20170540-R-05v2

NOx

% Limit

CO

0.019
0.041
0.033
0.028
0.015
0.059
0.011
0.015
0.0024
0.0097
0.012

10%
21%
18%
14%
8%
31%
6%
8%
1%
5%
6%

PM10

% Limit

PM2.5

0.003
0.007
0.006
0.005
0.003
0.010
0.002
0.003
4E-04
0.002
0.002

4.3%
9.0%
7.4%
6.1%
3.3%
13%
2.4%
3.4%
0.5%
2.2%
2.7%

0.003
0.007
0.006
0.005
0.003
0.010
0.002
0.003
4E-04
0.002
0.002

% Limit

SO2

% Limit

0.010
0.021
0.018
0.014
0.0079
0.031
0.0057
0.008
0.0013
0.0051
0.0065

2.3%
4.8%
3.9%
3.2%
1.8%
6.9%
1.3%
1.8%
0.3%
1.1%
1.4%

% Limit

Fluorine

% Limit

6.9%
14%
12%
9.7%
5.3%
21%
3.9%
5.4%
0.8%
3.4%
4.4%

<6.0E-05
<1.3E-04
<1.0E-04
<8.4E-05
<4.2E-05
<1.8E-04
<2.3E-05
<3.7E-05
<5.8E-06
<1.3E-05
<1.7E-05

<0.1%
<0.2%
<0.2%
<0.2%
<0.1%
<0.3%
<0.04%
<0.1%
<0.01%
<0.02%
<0.03%

0.008
0.03%
0.018
0.06%
0.015
0.05%
0.012
0.04%
0.007
0.02%
0.026
0.09%
0.005 0.02%
0.007
0.02%
0.001 0.004%
0.004
0.02%
0.005 0.02%
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Receptor
Type

Receptor
ID
SB1
SB2
SB3

Site
Boundary

SB4
SB5
SB6
SB7
SB8

Residential
Prison
Receptor
Type

CDR1
CDR2
CDR3
Receptor
ID
SB1
SB2
SB3

Site
Boundary

SB4
SB5
SB6
SB7
SB8

Residential
Prison

CDR1
CDR2
CDR3

Lead

% Limit

HCl

%
Limit

Dioxins &
Furans

% Limit

2E-05
4E-05
3E-05
3E-05
2E-05
6E-05
1E-05
2E-05
2E-06
1E-05
1E-05

0.6%
1.4%
1.1%
0.9%
0.5%
2.0%
0.4%
0.5%
0.1%
0.3%
0.4%

6.9E-04
1.5E-03
1.2E-03
9.6E-04
4.8E-04
2.0E-03
2.6E-04
4.3E-04
6.7E-05
1.5E-04
1.9E-04

0.3%
0.6%
0.5%
0.4%
0.2%
0.8%
0.1%
0.2%
0.03%
0.1%
0.1%

3.1E-11
6.5E-11
5.2E-11
4.3E-11
2.1E-11
9.0E-11
1.2E-11
1.9E-11
3.0E-12
6.6E-12
8.5E-12

0.8%
1.8%
1.4%
1.2%
0.6%
2.4%
0.3%
0.5%
0.1%
0.2%
0.2%

Mercury

% Limit

1.3E-06
2.8E-06
2.3E-06
1.9E-06
9.2E-07
3.9E-06
5.1E-07
8.3E-07
1.3E-07
2.9E-07
3.7E-07

0.4%
0.9%
0.7%
0.6%
0.3%
1.2%
0.2%
0.3%
0.04%
0.1%
0.1%

The balance of the (relevant/screened) Schedule A parameters, whose concentrations at
discrete receptors were obtained from modelling in this assessment (both under normal and
upset conditions), are provided in Appendix B. Edge considers them to be secondary parameters
and were recommended for consideration after contact with EPA Victoria based on their review
of a previous version of this report. These results were also modelled for the worst case year
2014 (99th percentile) and compared against their respective SEPP limits (and IED limits, where
applicable).
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Table 9: Concentrations (all in mg/m3) of modelled secondary parameters (under normal operating
conditions) at discrete receptors for the worst case year 2014 (99th percentile) and comparison
against SEPP AQM limits.
Receptor
Type

Receptor
ID
SB1

Cadmium

% Limit

Antimony

% Limit

Arsenic

% Limit

CDR3

2.2E-07
4.7E-07
3.8E-07
3.1E-07
1.5E-07
6.5E-07
8.4E-08
1.4E-07
2.1E-08
4.7E-08
6.1E-08

0.7%
1.4%
1.1%
0.9%
0.5%
2%
0.3%
0.4%
0.1%
0.1%
0.2%

2.1E-06
4.4E-06
3.5E-06
2.9E-06
1.4E-06
6.1E-06
7.9E-07
1.3E-06
2.0E-07
4.4E-07
5.7E-07

0.01%
0.03%
0.02%
0.02%
0.01%
0.04%
0.01%
0.01%
0.001%
0.003%
0.003%

6.7E-05
1.4E-04
1.1E-04
9.3E-05
4.6E-05
2.0E-04
2.5E-05
4.1E-05
6.5E-06
1.4E-05
1.9E-05

39%
83%
67%
55%
27%
115%
15%
24%
3.8%
8.4%
11%

Receptor
ID

(assuming 10%
VI)

% Limit

2.5E-06
5.3E-06
4.3E-06
3.5E-06
1.8E-06
7.4E-06
9.6E-07
1.6E-06
2.4E-07
5.4E-07
7.0E-07

1.5%
3.1%
2.5%
2.1%
1.0%
4.4%
0.6%
0.9%
0.1%
0.3%
0.4%

SB2
SB3
Site
Boundary

SB4
SB5
SB6
SB7
SB8

Residential
Prison

Receptor
Type

CDR1
CDR2

SB1
SB2
SB3
Site
Boundary

SB4
SB5
SB6
SB7
SB8

Residential
Prison

CDR1
CDR2
CDR3

20170540-R-05v2

Chromium

Chromium
(assuming
90% III)

% Limit Manganese % Limit

2.3E-05
4.8E-05
3.9E-05
3.2E-05
1.6E-05
6.7E-05
8.7E-06
1.4E-05
2.2E-06
4.9E-06
6.3E-06

0.1%
0.3%
0.2%
0.2%
0.1%
0.4%
0.1%
0.1%
0.01%
0.03%
0.04%
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5.3E-06 0.02%
1.1E-05
0.03%
9.0E-06 0.03%
7.3E-06 0.02%
3.7E-06
0.01%
1.5E-05
0.1%
2.0E-06
0.01%
3.3E-06
0.01%
5.1E-07 0.002%
1.1E-06 0.003%
1.5E-06 0.004%
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Receptor
Type

Receptor
ID

SB1
SB2
SB3
Site
Boundary

SB4
SB5
SB6
SB7
SB8

Residential
Prison
Receptor
Type

Site
Boundary

CDR1
CDR2
CDR3
Receptor
ID

1.1E-05
2.4E-05
1.9E-05
1.6E-05
7.9E-06
3.3E-05
4.3E-06
7.0E-06
1.1E-06
2.4E-06
3.1E-06
Copper

% Limit

3.4%
7.3%
5.9%
4.8%
2.4%
10%
1.3%
2.1%
0.3%
0.7%
1.0%

6.5E-07
1.4E-06
1.1E-06
9.0E-07
4.5E-07
1.9E-06
2.5E-07
4.0E-07
6.3E-08
1.4E-07
1.8E-07

9.2%
20%
16%
13%
6.4%
27%
3.5%
5.7%
0.9%
2.0%
2.6%

6.5E-06
1.4E-05
1.1E-05
9.0E-06
4.5E-06
1.9E-05
2.5E-06
4.0E-06
6.3E-07
1.4E-06
1.8E-06

9.2%
20%
16%
13%
6.4%
27%
3.5%
5.7%
0.9%
2.0%
2.6%

% Limit

Ammonia

% Limit

Fluoride

% Limit

(1 hr)

(90 day)

SB1

3.7E-06

0.01%

0.004

0.7%

3.6E-05

<7.3%

SB2

7.9E-06

0.02%

0.009

1.5%

7.6E-05

<15%

SB3

6.4E-06

0.02%

0.007

1.2%

6.3E-05

<13%

SB4

5.2E-06

0.02%

0.006

1.0%

5.2E-05

<10%

SB5

2.6E-06

0.01%

0.003

0.5%

2.8E-05

<5.6%

SB6

1.1E-05

0.03%

0.01

2.1%

1.0E-04

<22%

SB7

1.4E-06

0.004%

0.002

0.3%

2.1E-05

<4.1%

SB8

2.3E-06

0.01%

0.003

0.4%

2.9E-05

<5.7%

CDR1

3.6E-07

0.001%

0.0004

0.07%

4.5E-06

<0.9%

CDR2

8.0E-07

0.002%

0.0009

0.2%

1.8E-05

<3.6%

CDR3

1.0E-06

0.003%

0.001

0.2%

2.3E-05

<4.6%

Residential
Prison

Nickel

Beryllium
and
% Limit
beryllium
compounds

Equal to
MDI & Less
than Other
Substances % Limit
(see
Appendix
B)

None of the modelled parameters exceeded the SEPP AQM under normal steady-state
operating conditions at the sensitive receptors modelled but there was a marginal exceedance
of arsenic at the southern and northern boundaries. Under upset conditions, NOx and arsenic
were in compliance with the respective SEPP AQM limits at the sensitive receptors but exceeded
the limits at the site boundaries. The following four contours have been provided for NOx and
arsenic as their modelled concentrations have exceeded their respective SEPP AQM criteria
during upset conditions.
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Figure 6: Spatial Distribution of NOx (99.9 PC, 1 hr average) under normal conditions. CDR1 – Residential
receptor 1, CDR2 – Residential receptor 2, CDR3 – Prison. 2. A red contour, which would
represent the Design Criteria (DC) of NO2 (0.19 mg/m3), cannot be seen as this DC was not
exceeded at any of the coordinates in the modelling grid used.
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Figure 7: Spatial Distribution of NOx (99.9 PC, 1 hr average) under upset conditions. CDR1 – Residential
receptor 1, CDR2 – Residential receptor 2, CDR3 – Prison. 2. The red contour represents the
Design Criteria (DC) of NO2 (0.19 mg/m3).
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Figure 8: Spatial Distribution of Arsenic (99.9 PC, 3-min average) under normal operating conditions. CDR1
– Residential receptor 1, CDR2 – Residential receptor 2, CDR3 – Prison. 2. The red contour
represents the Design Criteria (DC) of Arsenic (0.00017 mg/m3).
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Figure 9: Spatial Distribution of Arsenic (99.9 PC, 3-min average) under upset conditions. CDR1 –
Residential receptor 1, CDR2 – Residential receptor 2, CDR3 – Prison. 2. The red contour
represents the Design Criteria (DC) of Arsenic (0.00017 mg/m3).
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The following nine contours (Figures 10-18) have been provided for the balance of the primary
pollutants modelled demonstrating that their predicted concentrations did not exceed their
respective SEPP AQM criteria during normal steady-state (and upset) conditions.

Figure 10: Spatial Distribution of PM10 (99.9 PC, 1-hr average) under normal operating conditions. CDR1 –
Residential receptor 1, CDR2 – Residential receptor 2, CDR3 – Prison. 2. A red contour, which
would represent the Design Criteria (DC) of PM10 (0.08 mg/m3), cannot be seen as this DC was
not exceeded at any of the coordinates in the modelling grid used.

20170540-R-05v2

Air Quality Impact Assessment, Laverton North

Page 26 of 44

Figure 11: Spatial Distribution of PM2.5 (99.9 PC, 1-hr average) under normal operating conditions. CDR1 –
Residential receptor 1, CDR2 – Residential receptor 2, CDR3 – Prison. 2. A red contour, which
would represent the Design Criteria (DC) of PM2.5 (0.05 mg/m3), cannot be seen as this DC was
not exceeded at any of the coordinates in the modelling grid used.
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Figure 12: Spatial Distribution of SO2 (99.9 PC, 1-hr average) under normal operating conditions. CDR1 –
Residential receptor 1, CDR2 – Residential receptor 2, CDR3 – Prison. 2. A red contour, which
would represent the Design Criteria (DC) of SO2 (0.45 mg/m3), cannot be seen as this DC was
not exceeded at any of the coordinates in the modelling grid used.
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Figure 13: Spatial Distribution of CO (99.9 PC, 1-hr average) under normal operating conditions. CDR1 –
Residential receptor 1, CDR2 – Residential receptor 2, CDR3 – Prison. 2. A red contour, which
would represent the Design Criteria (DC) of CO (29 mg/m3), cannot be seen as this DC was not
exceeded at any of the coordinates in the modelling grid used.
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Figure 14: Spatial Distribution of Pb (99.9 PC, 1-hr average) under normal operating conditions. CDR1 –
Residential receptor 1, CDR2 – Residential receptor 2, CDR3 – Prison. 2. A red contour, which
would represent the Design Criteria (DC) of Pb (0.003 mg/m3), cannot be seen as this DC was
not exceeded at any of the coordinates in the modelling grid used.
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Figure 15: Spatial Distribution of HCl (99.9 PC, 3-min average) under normal operating conditions. CDR1 –
Residential receptor 1, CDR2 – Residential receptor 2, CDR3 – Prison. 2. A red contour, which
would represent the Design Criteria (DC) of HCl (0.25 mg/m3), cannot be seen as this DC was
not exceeded at any of the coordinates in the modelling grid used.
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Figure 16: Spatial Distribution of F (99.9 PC, 3-min average) under normal operating conditions. CDR1 –
Residential receptor 1, CDR2 – Residential receptor 2, CDR3 – Prison. 2. A red contour, which
would represent the Design Criteria (DC) of F (0.053 mg/m3), cannot be seen as this DC was not
exceeded at any of the coordinates in the modelling grid used.
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Figure 17: Spatial Distribution of Hg (99.9 PC, 3-min average) under normal operating conditions. CDR1 –
Residential receptor 1, CDR2 – Residential receptor 2, CDR3 – Prison. 2. A red contour, which
would represent the Design Criteria (DC) of Hg (0.00033 mg/m3), cannot be seen as this DC
was not exceeded at any of the coordinates in the modelling grid used.
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Figure 18: Spatial Distribution of Dioxins & Furans (99.9 PC, 3-min average) under normal operating
conditions. CDR1 – Residential receptor 1, CDR2 – Residential receptor 2, CDR3 – Prison. 2. A
red contour, which would represent the Design Criteria (DC) of Dioxins & Furans (0.0037
nanograms/m3), cannot be seen as this DC was not exceeded at any of the coordinates in the
modelling grid used.
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6 Odour Modelling
All odorous waste is transported to the plant building under negative pressure via a fast-acting
roller type door. It has been assumed that the only odour escape point is through the door and
as such, the building on which this door was located, was modelled as a volume source. The
modelling is conservative as it assumes that the external roller door will be subject to the full
odour concentration of the waste pit even though the facility design also includes further isolating
roller doors between this external entry and the waste pit which will effectively create a
secondary airlock in the receival hall that will further impede the transmission of odour into the
environment.

6.1

Odour sources and their characteristics

Table 10: Odour Source Characteristics
Parameter

Characteristics

Comments

Odour Exit Point

6m (Height) by 5m
(Width) saloon door

Opening area 30 m2

Odour escape Velocity

1 m/s

Typical Average

Theoretical Flow Rate

30 m3/s

Area multiplied by escape velocity

Odour escaping flow
Rate

6 m3/s

Assumed only 20% of the total doorway void.
Ref 1: The Odour Unit (TOU)

Waste Capacity

≈200,000
tonnes/year

Provided by the client

1920 OUV/s

Emission concentration has been adopted from the
Table 4.1.2 from the TOU report. 320 OU was
selected judging it professionally considering waste
capacity

Odour emission rate

6.2

Modelling Approach

As it is expected, one roller door will be open during delivery times. This has been modelled as
a volume source with a 6 metre height and 5 metre width (Vertical Spread = 3 metres and
Horizontal Spread = 2 metres). Although it’s not expected that vehicles will be dropping off MSW
every hour of the day, the model was set up assuming that the roller door will be open 30 minute
of every hour for 24 hours, which is considered to be very conservative.
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6.3

Site Boundary Receptors

Table 11: Site Boundary Receptor Locations
Site Boundary Receptor ID (Refer to Figure 19)

X Coordinate

Y Coordinate

SB1
SB2
SB3
SB4
SB5
SB6
SB7
SB8

303454.42
303599.57
303744.71
303736.94
303729.16
303584.66
303440.15
303447.29

5810541.17
5810529.37
5810517.57
5810422.79
5810328.00
5810348.09
5810368.17
5810454.67

Figure 19: Yellow placeholders show the site boundaries of the plant.
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6.4

Modelling Results

6.4.1

Odour Impact at site boundaries

Table 12: Odour impacts at site boundaries (99.9 PC, 3-min average)
Year

2012

2013

2014

2015

2016

SB1

0.2

0.2

0.2

0.2

0.2

SB2

0.4

0.4

0.4

0.4

0.4

SB3

0.2

0.2

0.2

0.2

0.2

SB4

0.4

0.4

0.4

0.4

0.4

SB5

0.4

0.4

0.4

0.3

0.4

SB6

1.2

1.2

1.2

1.2

1.2

SB7

0.2

0.1

0.2

0.2

0.1

SB8

0.2

0.2

0.2

0.2

0.2

6.4.2

Comments

Compliance for all 5 years

Non-compliance at a portion of the southern
boundary up to 20 metres south of it.
Compliance for all 5 years

Odour Impact at Sensitive Receptors (DRs)

Table 13: Odour impacts at sensitive receptors
Discrete
Receptor ID
CDR1
CDR2
CDR3

20170540-R-05v2

Odour
99.9 PC, 3min
Average
0.003
0.01
0.01

% Limit

Compliance as
per SEPP-AQM
(Yes/No)

0.3%
1%
1%

Yes

Comments
Below the SEPP-AQM limit
of 1 OU, 99.9 PC, 3 Min
average.
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6.4.3

Spatial distribution of Odour (99.9 PC, 3 min Average)

Figure 20: Spatial distribution of odour (Maximum possible impact for the worst year-2014)
due to the operation of the facility.
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7 Discussion & Conclusions
7.1

Stack emissions (NOx, SO2, CO, PM10, PM2.5, F, Pb, HCl, Hg, Dioxins & Furans and the
Balance of Screened Schedule A parameters)

Results from the modelling of the State Environment Protection Policy (SEPP Air Quality
Management) Schedule A primary pollutants (i.e. NOx, SO2, CO, PM10, PM2.5, F, Pb, HCl, Hg,
Dioxins & Furans) demonstrated that SEPP and Industrial Emissions Directive (IED) emission limits
were met in this assessment with the maximum concentrations of any single parameter only
reaching up to 31% of the SEPP limits under normal operating conditions (i.e. 31% being for
modelled NOx when conservatively compared against the NO2 criterion).
Even under upset conditions for NOx (see Figure 7 above), the predicted maximum concentration
of NOx (0.15 mg/m3), being the 9th highest value (99.9 percentile) taken from the top 100 model
results (as required by SEPP AQM), did not exceed the NO2 DC (0.19 mg/m3) within the
investigation area. When assessing compliance at the eight boundary receptors chosen, only
one of these receptors modelled (SB6) exceeded the NO2 DC in upset conditions. These
modelled upset NOx results were derived from the single highest measurement of emission
concentrations observed from stack sampling results from a Reference Facility 2 MSW
Gasification plant and occurred during commissioning. This value was 3.5 times higher than the
average value derived from the entire data set of the reference plants.
None of the reference facilities include flue gas treatment technology specifically designed for
nitrogen emissions management and still all meet the EU IED stack emissions limit of 200 mg/m3
for NO2 (24 hour average). As an incremental risk mitigation measure, the proposed WtE facility
includes additional flue gas treatment to remove nitrogen compounds (NOx). The system chosen
to manage any upset NOx conditions is selective non-catalytic reduction (SNCR). This will be
installed in the syngas oxidation chambers. This system operates by injecting urea containing
water into the oxidation chambers where the contained ammonia reacts with nitrogen oxides
forming the relatively inert nitrogen gas, which is then discharged through the stack. Experience
in WtE facilities has shown that SNCR systems can typically achieve a further 40% reduction in
NOx emissions 14. At this efficiency, NOx emissions during upset commissions are expected to be
compliant with SEPP AQM.
This fact and the fact that there were no excursions at the three sensitive receptors modelled in
this investigation, suggest it is unlikely that this result would translate into an amenity impact
surrounding the site during the facility’s operation.
Edge has concluded that NOx will unlikely to be an amenity issue surrounding the site based on:
•

the above control measures to be implemented;

•

the industrial zoning of the site;

•

that NOx concentrations were compared against NO2 due to the absence of a NOx
criterion, which would typically be higher if there was such a limit; and

•

modelling results being from an upset scenario, which should not, occur if the plant is
being maintained and operated to its operating design standards.

The balance of the remaining Schedule A DC (Appendix B) substances, except arsenic, were
within the SEPP limits for both steady-state and upset conditions. Detail on the accidence of
arsenic is discussed in the paragraphs below.

14Sorrels

J. (2016) USEPA Air Pollution Control Cost Manual. Chapter 1. Selective Noncatalytic Reduction.
https://www3.epa.gov/ttn/ecas/docs/SNCRCostManualchapter7thEdition2016.pdf

20170540-R-05v2

Air Quality Impact Assessment, Laverton North

Page 39 of 44

During an upset scenario and to a significantly lesser extent, under normal operating conditions,
the modelling demonstrates that arsenic will not exceed its respective IED concentration limit at
the stack (0.5 mg/m3), even accounting for the 30 minute minimum average time that the IED limit
is based on. However, it is noted that the predicted maximum of concentrations of arsenic
(0.00047 mg/m3) under upset being the 9th highest value (99.9 percentile) taken from the top
100 table of the model results, exceeded the arsenic Design Criterion (0.00017 mg/m3).
It is worth noting that for upset operating conditions, the predicted (modelled) concentrations of
arsenic were compliant at all of the three sensitive discrete receptors and are not predicted to
exceed the respective limit of three of the eight boundary coordinates. This result for the upset
conditions represented the single highest measurement of emission concentration observed
from the Reference Facility 2 MSW Gasification plant. This value was 3.1 times higher than the
average value of the arsenic data set used for this assessment, and which this data was obtained
during commissioning of the Reference Facility 2.
For normal operating conditions, the arsenic result represented the average of stack sampling
data from the limited number of reference sites sourced for this parameter in this investigation.
The predicted maximum concentration of arsenic (0.00015 mg/m3), being the 9th highest value
(99.9 percentile) taken from the top 100 model results (as required by SEPP AQM), did not exceed
the respective DC (0.00017 mg/m3) within the subject site. Like the upset conditions above,
arsenic concentrations were compliant at all of the three sensitive discrete receptors for steady
state conditions modelled but the modelled concentrations exceeded its DC (0.00017 mg/m3) at
the boundary coordinates at the southern and northern boundaries of up to approximately 25
and 5 metres, respectively, at these conditions.
Despite the above arsenic excursions, it is worth noting that the surrounding area to the site is
(industrial) zoned appropriately to accommodate such industries. Further, the area abutting the
southern boundary above where the marginal excursion over the arsenic limit occurred, is a
retarding basin. This retarding basin is not a location where the community frequents.
The emissions of arsenic from the stack are related to the following:
•
•
•
•

quantity of arsenic in the feed material, the temperature of gasification
the degree of condensation of gaseous arsenic related to the rate and degree of cooling
occurring through the facility
the degree of adsorption of condensed arsenic on particulates generated in the process
or added to the process (lime and powdered activated carbon); and
the efficiency of removal of all particulates from the flue gas stream.

Reference Facility 2, from which the highest arsenic concentration of 0.311 mg/m3 was obtained
(and which is part of the calculated average value of 0.100 mg/m3 used for normal operating
conditions), is located on an isolated coastal promontory where emissions at boundary receptors
were not required and compliance criteria only attached to emissions from the stack meet EU
IED limits. This facility accepts substantial waste derived from the extensive fishing industry in
that area. The percentage of seafood associated waste in this waste feed is higher than would
be expected in places where fishing is not the dominant industry (i.e. in the Melbourne
metropolitan areas where waste would be collected and delivered to the subject facility).
Seafood waste contains considerable organic arsenic, a proportion of which would be volatised
to a gas when gasified. This is likely to explain the higher arsenic levels in the emissions when
compared to the other Reference Facilities. The modelled arsenic emissions (for both normal
and upset conditions) are still substantially lower than the EU IED limits of 0.5 mg/m3 (0.5 hour
averaging time).
The proposed REA Facility at Laverton includes an upgraded alkali (lime) scrubbing system,
which provides for greater control of arsenic levels (should an issue be detected) through the
precipitation/adsorption of calcium arsenate on the lime particles, which will then be removed in
the baghouse filtration system. If arsenic emissions approach the design limits, then the lime
dosing rate will be increased to reduce any potential for exceedance of those limits. Arsenic is
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also adsorbed onto particulates in the flue gas stream and maximising removal of these
particulates will minimise emissions of arsenic from the flues. The baghouse filtration system is
expanded in the REA facility (compared to those at the reference facilities) to ensure maximum
possible removal of particulates from the flue gas.

Arsenic is therefore not considered to be an amenity issue surrounding the site based on the:
•
•
•

likely Arsenic content of Melbourne residual waste being substantially lower than that at
(Chinese) Reference Facility 2;
additional control measures to be implemented; and
surrounding (industrial) zoning of the site.

In summary, the revised stack height of 38 metres was found to be of sufficient height for the
modelled concentrations of the predicted pollutants to be below the EPA design criteria (except
for south and north site boundary marginal exceedances of arsenic as previously discussed) as
well as IED limits. Given this, it is expected that there will be no amenity issues in the industrial
areas or at any of the sensitive receptors used in this modelling.
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7.2 Background Concentrations in the Area
In comparison to the existing background concentrations obtained for the respective parameters
modelled for their Top 100 (T100) concentrations, NO2 and SO2 contained the highest
contributions (See Figure 21). The highest NOx prediction was found in the year 2014. Figures 7,
8, 9 and 20 show the spatial distribution of the parameters modelled in this assessment that
exceeded the respective SEPP AQM criteria.

Figure 21: Contribution of background and modelled concentrations towards EPA limits.

In general, Edge believes that dust is not considered to be an issue at the facility as all proposed
works are to be carried out on hard surfaces and within a dedicated building (which includes a
bag filtration system post waste gasification and pre stack emission discharge). Edge also notes
that the Alex Fraser Group, next to the subject Site, recycles concrete and produces crushed
aggregate producing dust throughout the area as was visible during Edge Group’s subject Site
visit on 28 February 2018.
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7.3 Odour
The odour prediction at sensitive receptors is below the Design Criteria of odour. The
compliance has been demonstrated for the all five meteorological years 2012 to 2016. The
predicted odour at the nearest sensitive receptor for the worst meteorological year is 0.01 OU,
which is 1% of the SEPP limit of 1 OU.
The compliance is demonstrated for all site boundary receptors except the southern boundary
receptor, SB6, which is located near the proposed waste drop-off point. The predicted odour
value was modelled at 1.2 OU, which exceeds the 1 OU criterion. As stated above, this modelling
assumes all odour from the waste pit reports to the external door and does not account for the
additional air lock provided by the secondary enclosure of the pit within the receivals hall.
Given that this section in the vicinity of the southern boundary is non-sensitive in terms of zoning
(i.e. Industrial 2 Zone), use (Melbourne Water retarding basin) and does not contain sensitive
receptors for the purposes of this modelling investigation, it is unlikely that odour will impact the
community.
In the ‘Eco-Waste Gasifier Technology Report’, it is proposed that the following strategies and
mechanisms will be employed to control odour:
•
•
•
•
•

MSW collected in closed vehicles (compactor trucks);
Unloading of MSW in an entirely enclosed building;
Automated roller door for truck access to receival area;
Automated doors at tipping point from receival area to refuse pit, which open and close
with proximity switches which minimise odour transmission from the refuse pit to the
waste receival area; and
Receival area and refuse pit under negative pressure as air is drawn from these areas to
supply the gasifier and the secondary combustion chamber.

Industrial wastewater is not expected to be a source of odour as leachate from the MSW is
collected in a tank, which is enclosed within the negative pressure zone of the building and is
injected into the gasifier feed system.
7.4 Emissions monitoring
REA has committed to implementing a continuous emission monitoring system (CEMS) across all
gasification lines within the system to monitor all parameters required under the IED monitoring
protocol. This will include temperature, pressure, humidity, oxygen concentration, CO, SO2, NOx,
HCl, NH3, VOC’s and dust. The CEMS data will be fed back into the operations to allow automated
adjustments of parameters such as urea injection in the SNCR NOx control system. Continuous
monitoring of mercury and monthly measurement of dioxin/furan and dioxin like substances will
also be undertaken. For other parameters where online measurement is not currently feasible or
sufficiently accurate, samples are planned to be collected on a regular basis and tested at
certified laboratories to confirm compliance with environmental standards and to confirm the
operational performance of the facility.
Emissions monitoring would identify any upset conditions. There will be mechanisms within the
plant to handle upset conditions or equipment failure. These are expanded upon in the Works
Approval document. However, it is noted that the facility has many inbuilt redundancies as it has
six gasifiers in three treatment trains. Each gasifier and each treatment train are monitored
independently to ensure their optimum performances and each can be shut down
independently, should any processing issues be identified.

7.5 Recommendation
It is recommended that Hatlar repeats this assessment once the facility has been commissioned
and is operating in a steady-state condition.
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I NTRODUCTION
New generation regulatory model AERMOD requires hourly averaged
meteorological data from a single site that is preferably within the model
domain (‘on-site’ or site-specific data). However, data from the nearest ‘offsite’ meteorological station can be used when on-site data are not available,
and the off-site data are representative of the area of concern (i.e. the
meteorological parameters as well as surface characteristics characterise the
transport and dispersion conditions of the location in question).
It is also preferable that:
•

The compilation of the input meteorological data file is done in
accordance with ‘best practice’, with procedures and algorithms
recommended or set by environment regulators/US & VIC EPA.

pDs Consultancy has been engaged by EDGE Group to compile an
‘AERMOD-ready’ meteorological files for an application site (Laverton
North) which is within about 3 KM radius of Laverton Weather Station
maintained by Australian Bureau of Meteorology.
This input meteorological data files have been compiled basically following the
EPA, Victoria’s draft guidelines: “Construction of input meteorological data files
for EPA Victoria's regulatory air pollution model (AERMOD) (Publication
No.1550)”.

Experts in Air Modelling and Meteorology
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L OCATION

OF THE APPLICATION SITE -L AVERTON

metfile@pdsconsultancy.com

N ORTH &

MET DATA

SOURCE :

Application site and the met site are
just within 3 KM radius
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Data Processing
Input Information
Data Used for the compilation
Meteorological Data

1. Mandatory Data (Laverton)
i. 10m Wind Direction and Speed
ii. Ambient Temperature (Screen Level)
2. Supplementary data (Laverton)
I.

Surface Pressure

II.

3 Hourly Cloud observations

III.

Relative Humidity

IV.

Rainfall Rate

3. Upper air Data (Melbourne Airport)
I.Pressure Levels
II.Geopotential Heights
III.Temperature
IV.Dew Point
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D ATA S OURCE
•

National Climate Centre, Bureau of Meteorology, Melbourne
for all 3 types of data

•

Data Source: Melbourne Airport/Laverton, VIC

•

Period :1 Jan 2012 to 31 Dec 2016

QA/QC ON R AW DATA
I.

Hourly averaged winds both direction and speed and
temperature examined for gaps and wind stalls

II.

Small gaps filled with pervious or following hour records

III.

Days with big gaps removed maintaining 90% data recovery

IV.

Parameters QA/QCed based on extreme values

V.

Gaps in vertical temperature profiles were filled with previous
or following day data for the completeness.
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M ETSITE INFORMATION

DATA COVERAGE:

Season

Data Coverage %

Year

2012

2013

2014

2015

2016

Summer

94

98

98

100

98

Autumn

100

89

100

100

100

Winter

98

94

97

100

100

Spring

100

98

98

100

100

Annual

98.4

95.3

98.9

100

99.7

Annual and Seasonal data coverage are meeting regulatory requirement (90% or
better).
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D ETERMINATION OF SURFACE CHARACTERISTICS
All available surface maps including google maps examined to determine
correct land use categories within 10 Km by 10 KM area centring the
application site.
Albedo and Bowen ratio were determined using land use categories shown
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Sector dependent surface roughness was determined considering 6 sectors. The
Roughness of each sector was assigned carefully examining land use
distribution in 4 segments (250 m) of each sector.
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The following parameters were determined/computed following EPA, VIC and
US EPA guidelines.
Sensible Heat flux –Calculated based on cloud observations
I.

Friction Velocity (U*)

II.

Monin-Obukhov Length (L)

III.

Height of the Stable Boundary Layer(SBL)

IV.

Vertical Velocity Scale (W*)

V.

Height of the Convective Boundary Layer (CBL)

Mixing height (Convective)-CBL
D EFINITION :
The convective mixing height, the depth of the surface mixed layer is the
height of the atmosphere above the ground, which is well mixed due
either to mechanical turbulence or convective turbulence. This height was
determined by using the methodology of Benkley and Schulman (Journal
of Applied Meteorology, Volume 18, 1979,pp 772-780). Melbourne
Airport upper air observation containing temperature and moisture
profiles and surface temperature, pressure and relative humidity at
Laverton were used to determine daytime mixing height.
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D ATA A NALYSIS
A NNUAL W IND R OSES

FOR

L AVERTON -2012
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F REQUENCY
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OF WIND SPEED
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S EASONAL W IND R OSES
Summer

Autumn
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Winter

Spring

Seasonal variations are clearly depicted.
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A NNUAL W IND R OSES

FOR

T HE

metfile@pdsconsultancy.com

REST OF THE YEARS

2013

2015
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2014

2016
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Appendix
FLOW CHARTS - CONSTRUCTION PROCEDURE
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D ISCLAIMER
Compilation of input meteorological data files for AERMOD
was done under the supervision of qualified and experienced
meteorologists. Although all due care has been taken, we
cannot give any warranty, nor accept any liability (except that
required by law) in relation to the information given, its
completeness or its applicability to a particular problem.
These data and other material are supplied on the condition
that you agree to indemnify us and hold us harmless from
and against all liability, losses, claims, proceedings,
damages, costs and expenses, directly or indirectly relating
to, or arising from the use of or reliance on the data and
material which we have supplied.

C OPYRI GHT
Bureau of Meteorology holds the copyright for the original
data purchased for EDGE Group.
Copyright of the value-added data set: Input meteorological
data files for AERMOD is held by pDs Consultancy. The
purchaser shall not reproduce, modify or supply (by sale or
otherwise) this data set.
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Appendix

SEPP AQM SUBSTANCE

SEPP AQM
SEPP AQM REASON
AVERAGING
TIME
FOR CLASSIFICATION

SEPP AQM DESIGN
CRITERIA
mg/m3 8

Class 2 (toxicity-based)
Acetone
Acrylic acid
Aniline
Antimony and compounds
Barium (soluble compound)
Biphenyl
Bromochloromethane
Bromoform (tribromomethane)
Bromotrifluoromethane
Carbon black
Carbon tetrachloride (tetrachloromethane)
Chlorine
Chlorine dioxide
Chloroform (Trichloromethane)
Chloromethane (methyl chloride)
Crotonaldehyde
Cynanide (as CN)
Cyclohexane
Cyclohexanol
o-Dichlorobenzene
1,2-Dichloroethylene
Dichlorvos
Dinitrobenzene (all isomers)
Dinitrotoluene
Ethanolamine
Ethylbenzene
Ethyl butyl ketone
Ethyl chloride (chloroethane)
Ethylene glycol (vapour)
3Formaldehyde
n-Hexane
2-Hexanone
Hydrogen chloride
Manganese and compounds
Methyl acrylate
Nitric acid
n-Pentane
2-Pentanone
Silver metal
Silver, soluble compounds (as Ag)
Sulfuric acid
1,1,1-Trichloroethane (methyl chloroform)
1,1,2-Trichloroethane
Trichlorofluoromethane
Trimethylbenzene (mixed isomers)
Class 2 (odour-based)
Acetaldehyde
Acetic acid
n-Butanol
n-Butyl acetate
Butyl acrylate
Butyl mercaptan
Carbon disulphide
Chlorobenzene
Cumene (isopropyl benzene)
Cyclohexanone
Diacetone alcohol
Diethylamine
Dimethylamine
Diphenyl ether
Ethanol
Ethyl acetate
Ethyl acrylate
Hydrogen sulfide
Methanol
Methylamine
Methyl ethyl ketone
Methyl mercaptan
Methyl methacrylate
Methyl styrene
Methyl isobutyl ketone
Nitrobenzene
Perchloroethylene (tetrachloroethylene)
Phenol
Phosphine
n-Propanol
Pyridine

Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity

3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute

40
0.2
0.25
0.017
0.017
0.043
35
0.17
203
0.1
0.021
0.1
0.0093
1.6
3.4
0.2
0.17
35
6.9
10
26.3
0.033
0.033
0.05
0.25
14.5
7.7
86.6
2.0

IARC Group 2A carcinogen
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity

3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute
3-minute

0.04
5.9
3.3
0.25
0.033
1.2
0.17
60
23.3
0.0033
0.00033
0.033
22.7
1.8
187
4.0

Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
Odour
odour
Odour
Odour
Odour
Odour

3- minutes
3-minutes
3-minutes
3-minutes
3-minute
3-minutes
3-minutes
3-minute
3-minutes
3-minutes
3-minutes
3-minutes
3-minute
3-minutes
3-minutes
3-minutes
3-minutes
3-minutes
3-minutes
3-minutes
3-minutes
3-minutes
3-minutes
3-minutes
3-minutes
3-minutes
3-minute
3-minutes
3-minutes
3-minutes
3-minutes

Odour
0.076
0.50
0.9
1.85
0.18
0.012
0.13
0.20
0.039
0.48
1.3
0.06
0.017
0.14
3.8
22.1
0.0008
0.00014
5.5
0.005
5.9
0.00084
0.21
0.25
0.41
0.0047
6.3
0.036
0.0056
0.075
0.013

\\EGS01\Synergy\Projects\2017\20170540 Hatlar - Air Qual Modelling, Waste to Energy Plant, Laverton North\8. Report\1. Appendices\20170540 Appendix B-Other Sched A (SEPP AQM) Subs
Page 1 of 2
Modelled_v2

Styrene (Monomer)
Toluene
Triethylamine
Xylenes
Class 3

Odour
Odour
Odour
Odour

3-minutes
3-minutes
3-minutes
3-minutes

0.21
0.65
0.36
0.35

Benzene

IARC Group 1 carcinogen

3-minute

0.053

1,3-butadiene
1,2-dichloroethane (ethylene dichloride)
6Hydrogen cyanide
MDI (Diphenylmethane diisocyanate)

IARC Group 2A carcinogen
Mutagen (USEPA)
USEPA extremely toxic
USEPA extremely toxic

3-minute
3-minute
3-minute
3-minute

0.073
0.13
0.37
0.00007

PAH (as BaP)
Pentachlorophenol
6Phosgene

IARC Group 2A carcinogen 3-minute
USEPA extremely toxic
3-minute
USEPA extremely toxic
3-minute

0.00073
0.0017
0.013

Trichloroethylene
Vinyl chloride

IARC Group 2A carcinogen 3-minute
IARC Group 1 carcinogen 3-minute

0.9
0.043

1 applies to point sources only. For area-based sources and roads, applicable criteria are specified in the relevant industry PEM.
2 the fluoride content is calculated by dry weight and expressed as fluoride (F-) ppm
3 the International Agency for Research into Cancer, USEPA and Worksafe Australia classify formaldehyde as a probable human carcinogen. The
USEPA and Worksafe Australia (NICNAS) have initiated reviews about the human health effects of formaldehyde. The SEPP (Air Quality
Management) classification will be reassessed once the USEPA and Worksafe Australia reviews have been completed.
4 the wood panel industry has initiated a wood dust work place study, which will be taken into account in any future review of wood dust
management.
5 TCDD I-TEQ means 2,3,7,8-tetrachloro-dibenzodioxin as international toxic equivalents.
6 due to the acute impacts of these substances the additional safety factor of 10 applied to Class 3 indicators has not been applied.
7 ALARA means as low as reasonably achievable.
8 gas volumes are expressed at 25¡ C and at an absolute pressure of one atmosphere (101.325 kPa).
9 parts per million (volume/volume)
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