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10. Air Emissions

10.1 Introduction

This Section provides an assessment of the potential impacts to air quality of the REA WtE proposal
to be located in Laverton North in an area zoned for industry. For additional detail on the emissions
study please refer to the consultant’s report in Appendix 15.

10.2 The Study Area
The study area for the air emissions impact assessment is shown in Figure 10-1 and was designed
with a radius of 4 kilometres to capture other sensitive land use in the surrounding area. This is in
accordance with the EPA Guidance notes for using the regulatory air pollution model AERMOD in
Victoria Publication No. 1551.

Figure 10-1: Outline of Study Area for Air Emissions Impact Modelling

10.3 Brief Project Description
The Site is located within an industrial precinct located 15 kilometres west of Melbourne at 24 Alex
Fraser Drive, Laverton North (Figure 10-2). 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 Port
Phillip Prison receptor approximately 1.3 kilometres west of the Site.
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Figure 10-2: Location of Proposed WtE Facility with yellow placeholder showing position of stack
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Figure 10-3: WtE Facility Process Flow Sheet
The proposed WtE facility will process residual municipal solid waste (MSW) at a rate of
approximately 600 tonnes per day (t/d). MSW will go through a multi-stage process which includes
gasification in a low oxygen environment and combustion of the syngas generated in the gasifier in a
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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 so that resulting emissions remain below Victorian Government
State Environment Protection Policy (Air Quality Management) (SEPP) and European Commission
(2017) Draft Best Available Techniques (BAT) Reference Document for Waste Incineration, Industrial
Emissions Directive 2010/75/EU, European Commission (2006) Reference Document on Best
Available Techniques for Waste Incineration and Integrated Pollution Prevention and Control, EU
(IED) emission limits (Figure 10-3).
A summary of the multiple discrete processes and systems management strategies that, in
combination, serve to control and ensure emissions are minimised and remain below SEPP and IED
emission limits is provided below:
•
•
•
•

•
•
•

•
•
•
•
•
•

Maintaining gasifier temperatures above 850oC and syngas oxidation chamber temperatures
between 1100oC – 1200oC 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 operating temperatures above 1100oC but lower than 1250oC
also ensures the production of NOx in the flue gas is minimised;
The risk of NOx levels spikes are alleviated by installation of the SNCR nitrogen reduction
system in the syngas oxidation chamber that will activate if required (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 semi dry operating acid scrubber to remove acid gases through the
introduction of atomised alkali. 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 is designed to maximise the capture the
products of acid neutralisation, the activated carbon and any particulates prior to reaching
the stack;
The refuse waste bunker area is fully enclosed and under negative pressure as air is
continuously drawn from the pit into the gasifiers. This effectively eliminates odour leakage
outside of the refuse pit area of the facility.
MSW delivered in closed vehicles (primarily compactor trucks);
Unloading of MSW in entirely enclosed in buildings;
Automated rapid roller doors control truck access to receival area;
Automated doors at tipping point from receival area to refuse pit which open and close with
proximity switches to ensure minimum exposure to odours in refuse pit;
During the unlikely event that no combustion lines are operating then deodorant addition to
the tipping hall and refuse bunker will be installed.

10.4 Emissions Data – the Basis for Modelling
10.4.1

Emissions from the Stack

Sampling data for dust (PM10), nitrogen oxides (NOx), sulphur dioxide (SO2) and carbon monoxide
(CO) data was provided for municipal waste conversion facilities at six reference facilities which are
212

Works Approval Application

Recovered Energy Australia
Laverton WtE Project June 2019

similar to the WtE facility proposed for Laverton North. Additional data was also provided from
several medical waste, hazardous waste and industrial waste treatment facilities all of which use
similar gasifiers and flue gas treatment systems. Data used in the modelling included two sets of
online stack emission data (covering periods of greater than 12 months) together with individual
stack sampling tests for NOx, SO2, CO, hydrogen chloride (HCl), hydrogen fluoride (HF), lead (Pb),
mercury (Hg) and dioxin/furan. These facilities did not include the Selective Non-Catalytic Reduction
(SNCR) for NOx management, the larger acid gas scrubbers or the larger baghouse filters which will
be included in the proposed REA WtE Facility at Laverton. The data therefore represents a
conservative case for emissions impact assessment. Further details on the data are shown in Section
6.3.1.3 and Appendix 21.
The data provided included NOx values (not NO2) and as there was no NOx EPA SEPP (AQM) Design
Criterion, for the purposes of this report the NOx modelled result are compared against the NO2 SEPP
(AQM) Design Criterion. 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 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 could have reasonably been extrapolated to
the input data for PM10.
Dioxins & Furans data were obtained from thirty four (34) different tests conducted from the 6
reference facilities processing MSW in different locations with the same technology. The averages
and maximum value from this data was used in the modelling (Table 10-1). Further detail on the
dioxin/furan levels is shown in Section 6.3.1.4.
Initially, the balance of the substances in Schedule A of the AQM SEPP was not modelled as a riskmanagement approach was used. This was 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. 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).
Following discussions with the EPA the (relevant 84) balance of the Schedule A parameters were
included in this modelling assessment. Emissions data 85 for a further seven (7) parameters
(Cadmium, Antimony, Arsenic, Chromium, 86 Copper, Manganese and Nickel) were obtained from 2
reference facilities processing MSW and assumptions were made for the balance of the parameters
being up to six orders of magnitude higher than the measured value of Dioxins & Furans. The data
used for modelling used average concentrations (based on the entire data set including all statistical
outliers) representing steady state operations and the maximum recorded concentration from any of
the reference plants to reflect upset conditions (Table 10-1). These maximum values used in the
modelling were substantially higher than all other data and were for the most part defined as
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).
85
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.
86
Assumed Cr (VI) represents 10% of total Chromium based on literature search of chromium speciation in
stack emissions from incineration of MSW11
84
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statistical outliers using the interquartile range rule. The maximum values used were generally
associated with the commissioning of the various WtE facilities 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 at any of the reference facilities are representative of the
upset conditions of the proposed facility; and
The average concentrations are representative of the normal steady state operating
conditions of the proposed facility.
Component

Units

Measurements
Average
(normal Steady
State)

Maximum
(upset)

Flow Rate

m3/s

47.12

47.12

Stack Temperature

°C

150

150

NOx

mg/m3

51.56

186

SO2

mg/m3

27.14

55

CO

mg/m3

22.49

44

PM10

mg/m3

9.15

23

PM2.5

mg/m3

9.15

23

Lead

mg/m3

0.052

0.099

HF expressed as F

mg/m3

<0.09

<0.09

HCl

mg/m3

1.03

6.5

Dioxins & Furans

ngTEQ/m3

0.04584

0.097

Mercury

mg/m3

0.002

0.0084

Cadmium

mg/m3

0.00006

0.00084

Antimony

mg/m3

0.0031

0.0092

Arsenic

mg/m3

0.100

0.311

0.00379^

0.020^

0.03411

0.18

Chromium (VI)
Chromium (III)

mg/m3

Copper

mg/m3

0.0056

0.014

Manganese

mg/m3

0.0079

0.023
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Units

Measurements
Average
(normal Steady
State)

Maximum
(upset)

Nickel

mg/m3

0.017

0.077

Fluoride

mg/m3

0.097*

0.097*

Beryllium and beryllium compounds (2nd
lowest/most stringent Sched A indicator)

mg/m3

0.00097**

0.00097**

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

mg/m3

0.0097***

0.0097***

Table 10-1: Average (normal steady state operation) and Maximum (upset) emission components
used for modelling
^ 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 87
* Assumption: Six (x6) orders of magnitude higher than the measured value of Dioxins & Furans. This measurement
(modelled input data) was 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 value of Dioxins & Furans.
*** Assumption: Five (x5) orders of magnitude higher than the measured value of Dioxins & Furans

10.4.2

Odour Emissions

A potential odour emission source is likely to be from the rapid acting roller type door used by trucks
to deliver MSW to the arrivals hall of the WtE facility.
The WtE facility will receive approximately 200,000 tonnes per annum (based on 600 tonnes per day
at 91% availability throughout the year). The odour assessment has been based on the facility
receiving 600 tonnes of residual waste every day and this is deliberately conservative as it’s expected
that most residual waste from the kerbside collections will be received during weekdays. The
residual waste 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 refuse pit will both be under negative
pressure as air for the gasifier and secondary oxidation chamber is drawn from these areas.
The exact delivery times are unknown but based on experience, they are likely to occur anytime
from 6 am – 6 pm up to 6 days a week. To build in additional conservatism in the assessment the
modelling has assumed that the roller door will be open up to 30 minutes of every hour for 24 hours
a day. Further, the modelling conservatively assumes that the external roller door will be subject to
the full odor 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

Curtis C Travis (ed) (1991) Municipal Waste Incineration Risk Assessment - Uncertainties in Estimating
Chemical Degradation and Accumulation in the Environment. Plenum Press New York
87
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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.
Therefore, the volume of air passing through the doorway during the 3 minutes open/close
sequence has been calculated at 6 m3/s. The odour concentration is assumed to be 320 OU based
on the consultants experience with other facilities and corresponding to the facilities annual capacity
of 200,000 tonnes per annum potentially odourous solid waste.

10.5 Legislation and Policy Guidelines
This section describes the Air Quality Policy and related legislative framework and Guidelines for
assessing the impact of emissions from the proposed WtE facility.
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.

10.5.1

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.

10.5.2

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.

10.5.2.1 Design Criteria (DC)

Design criteria (or ground level concentrations) (Table 10-2) 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.

216

Works Approval Application

Recovered Energy Australia
Laverton WtE Project June 2019

Pollutant

Level/Design Criteria (DC)

Percentile

Averaging Time

NO2

0.19 mg/m3

99.9

1 Hour

SO2

0.45 mg/m3

99.9

1 Hour

CO

29 mg/m3

99.9

1 Hour

*Particles as PM10

0.08 mg/m3

99.9

1 Hour

*Particles as PM2.5

0.05 mg/m3

99.9

1 Hour

Fluorine

0.053 mg/m3

99.9

3-Minute

Lead

0.003 mg/m3

99.9

1 Hour

Hydrogen Chloride

0.25 mg/m3

99.9

3-Minute

Dioxins & Furans

3.7x10-9 mg/m3

99.9

3-Minute

Table 10-2: Design Assessment Criteria

10.5.3

Other Guidelines

Several Victorian EPA Guidelines have informed the air emissions impact assessment. These include;
•
•
•
•
•

EPA Guidance notes for using the regulatory air pollution model AERMOD in Victoria
Publication No. 1551;
EPA Guideline, Demonstrating Best Practice, Publication 1517.1;
EPA Guideline, Energy from Waste, Publication 1559;
EPA Guideline, Energy from Waste, Publication 1559.1;
EPA Guideline, Recommended Separation Distances for Industrial Residual Air Emissions,
Publication 1518.

10.5.3.1 Energy from Waste Guideline 1559.1

The Energy from Waste Guideline Publication 1559.1 requires emission discharges from WtE
facilities in Victoria “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/EC (WID),
which was recast into the Industrial Emissions Directive 2010/75/EU (IED).” These emission standards
detailed in Table 10-3 have been incorporated into the air quality impact assessment.
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Pollutant

Level/Design Criteria
(DC)

Percentile

Averaging Time

NO2

200 mg/m3

100

24 Hour

SO2

50 mg/m3

100

24 Hour

CO

100 mg/m3

97

0.5 Hour

Total dust

10 mg/m3

97

0.5 Hour

Fluorine

2 mg/m3

97

0.5 Hour

Lead

0.5 mg/m3

100

0.5 Hour

Hydrogen Chloride

10 mg/m3

97

0.5 Hour

Dioxins & Furans

0.1 ng/m3

100

6 Hour

Mercury

0.05 mg/m3

100

0.5 Hour

Arsenic

0.5 mg/m3

100

0.5 Hour

Chromium and its compounds
(expressed as chromium, Cr)

0.5 mg/m3

100

0.5 Hour

Table 10-3: IED Air Emission Limits for Modelled Pollutants

10.5.3.2 Recommended Separation Distances for Industrial Residual
Air Emissions

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, for the proposed WtE facility is determined on a “case by case” basis (i.e. no
recommended separation distance was specified). Based on the emissions consultant 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.

10.6 Air Quality Assessment
10.6.1

Introduction

Edge Group Pty Ltd (Edge) was engaged to undertake the Air Quality Impact Assessment of the
proposed REA plant to be located at 24 Alex Fraser Drive, Laverton North, Victoria.
The objective of the assessment was to:
•

Determine necessary stack height for compliance with State Environment Protection Policy ;
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Provide carbon monoxide (CO), nitrogen dioxide (NO2), sulphur dioxide (SO2), Particulate
Matter (PM10), lead (Pb), hydrogen chloride (HCl), fluoride (F), dioxins and furans impact
assessments from the single multi-flue stack; and
Provide an odour impact assessment as fugitive emissions from the main building identified
on-site at the point of MSW receival.

The air emissions study is attached in Appendix 14 and summarised below.

10.6.2

Air emission sources

The REA Project will process residual MSW to generate electricity and all emissions to air from the
gasification process will be via a single stack with three internal flues – one for each processing line.
This enables monitoring and control of emissions for each processing line. The proposed stack height
is 38m.
All odorous waste is transported into the arrivals hall which is under negative pressure. It has been
assumed that the only odour escape point is through the doors and as such, the building on which
these doors were located, was modelled as a volume source.

10.6.3

Air Emission Modelling

Modelling was conducted using the Environmental Protection Authority Victoria’s (EPA) regulatory
dispersion model, AERMOD.

10.6.3.1 Overview of Model Inputs
10.6.3.1.1

Topography

10.6.3.1.2

Input Meteorology

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.
The input meteorology was sourced from the Laverton weather station managed by Bureau of
Meteorology (BOM) located within 3 kilometres of the site. 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 (Table 10-4). As NOx values reported were the
most significant, NOx impact was initially assessed in order to identify the optimum stack height.
There is only 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.
Year

NOx Prediction
mg/m3
(99.9%ile)

NOx
Prediction as
% of limit

2012

0.0379

19.9%

2013

0.0386

20.3%

2014

0.0387

20.3%

2015

0.0376

19.8%

2016

0.0386

20.3%

Comments

Design
Criteria of
NO2*

Compliance
(Yes/No)

Worst prediction
found to be with
the year 2014

0.19
mg/m3

Yes, all pollutants
are below the
design criteria

Table 10-4: Maximum predicted impact by year
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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 (AQM)] is recommended.
•
•

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.

10.6.3.1.4

Background Concentrations

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 years 2014 and 2015 (Table 10-5).
Pollutant

Average concentration (mg/m3)
2014

NO2

0.017

SO2

0.005

CO

0.29

PM10

0.021

PM2.5

0.007

Table 10-5: Average yearly background concentrations (worst meteorological year)

10.6.3.1.5

Details of Air Emissions

Emissions data from various reference sites processing MSW were used in the model. This data
included on line monitoring of particulates (PM10), NOx, SO2 and CO. Laboratory test data derived
from emission sampling for the above parameters as well as lead, mercury, HCl, HF and dioxins and
furans, and design data for lead, hydrogen fluoride and hydrogen chloride (Table 10-1).

10.6.4

Air Quality Modelling 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. As the site is situated
amongst generally flat topography, without significant localised meteorological effects it was
considered appropriate that the modelling be undertaken using the EPA Victoria’s approved
regulatory air model, AERMOD Version 16216r (version 5).
AERMOD 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;
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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.

The ground level concentrations of odour have been calculated using the current regulatory air
pollution model, AERMOD, Version 16216r (version 5), as recommended by the Victorian EPA.
The modelling evaluated the impacts of a single stack (discharge point) source and a single volume
source associated with the potential odour escape from the doors at the entrance to the tipping hall.
The results of the AERMOD modelling are evaluated against the impacts on sensitive receptors.
Table 10-5 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 (Table 10-6 & Figure 10-4). The model was also evaluated against the boundary receptor
points indicated in Figure 10-5.

Table 10-6: Closest Sensitive Receptors
The REA site proposed for the development of the facility is located within zoning Industrial 2 but no
existing neighbours to the site were observed to operate potentially odour generating businesses.
The model therefore assumes a background odour concentration of zero.

REA Proposed
WtE Site

Figure 10-4: Location of Sensitive Receptors
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REA Proposed
WtE Site

Figure 10-5: Location of Boundary Receptor Points for Air Emissions Modelling

10.6.5

WtE Facility Stack Characteristics

The stack includes 3 separate flues constructed in a triangular formation ducted within the single
stack. To calculate emissions the separate flues are assumed to have a single exhaust point. A range
of stack heights, diameters and exit velocities were assessed starting with a stack height of 31
metres and a stack diameter of 2.5m.
Characteristic

Stack Height
(m)

Values for Modelling Run No.

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
(m3/s)

73.63 73.63 98.17 98.17 98.17 26.51 47.14 40.84 47.14 47.14

Calculated from the
above diameter and
velocity.

Table 10-7: Source Characteristics (used for NOx, SO2, CO, PM10, Fluorine, Lead, HCl, Dioxins and Furans

modelling)
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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 of 38 metres and an
effective diameter of 2 meters is of sufficient height and appropriate diameter to meet the
requirements of the SEPP (AQM). The stack source characteristics are summarised in Table 10-7
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.

10.6.6

Air Modelling Results

10.6.6.1 Normal Steady State Operating Conditions - Stack Emissions
10.6.6.1.1

Overview

The AERMOD results for each of the air pollutants under normal steady state conditions are
presented as a table (Table 10-8) which shows the comparison between the levels at receptors and
the air quality standards defined in the SEPP (AQM). All the results presented are for 2014, the worst
meteorological scenario year. Further details on the emissions modelling can be found in Appendix
14.
Compliance with the SEPP limits has been predicted for all five meteorological years 2012 to 2016
under normal steady state conditions. The predicted emissions modelled for the worst case year as a
percentage of the SEPP (AQM) limits are shown in Table 10-8. These reference facilities do not
incorporate the additional flue gas controls such as SNCR nitrogen oxide controls, larger acid
scrubbing and baghouse filtration designed into the REA WtE facility. REA is confident that these
additional features will result in even lower impacts at the stack and at the receptors.
PM10
Receptor
Receptor ID % of SEPP
Type
limit
CDR1
0.50%
Residential
CDR2
2.20%
CDR3
Prison
2.70%
SB1
4.30%
SB2
9.00%
SB3
7.40%
SB4
6.10%
Site
Boundary SB5
3.30%
SB6
13%
SB7
2.40%
SB8
3.40%

PM2.5
% SEPP
limit
0.80%
3.40%
4.40%
6.90%
14%
12%
9.70%
5.30%
21%
3.90%
5.40%

Cadmium Antimony
Receptor
% SEPP
Receptor ID % of SEPP
Type
limit
limit
Residential
Prison

CDR1
CDR2
CDR3

SB1
SB2
SB3
SB4
Site
Boundary SB5
SB6
SB7
SB8

0.10%
0.10%
0.20%
0.70%
1.40%
1.10%
0.90%
0.50%
2%
0.30%
0.40%

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

NOx
% of SEPP
limit
1%
5%
6%
10%
21%
18%
14%
8%
31%
6%
8%

Arsenic
% of SEPP
limit
3.80%
8.40%
11%
39%
83%
67%
55%
27%
115%
15%
24%

CO
% of SEPP
limit
0.004%
0.02%
0.02%
0.03%
0.06%
0.05%
0.04%
0.02%
0.09%
0.02%
0.02%

SO2
% of SEPP
limit
0.30%
1.10%
1.40%
2.30%
4.80%
3.90%
3.20%
1.80%
6.90%
1.30%
1.80%

HCl
% of SEPP
limit
0.03%
0.10%
0.10%
0.30%
0.60%
0.50%
0.40%
0.20%
0.80%
0.10%
0.20%

Chromium Chromium
Manganese Nickel
(VI)
(III)
% of SEPP % of SEPP
% of SEPP % of SEPP
limit
limit
limit
limit
0.10%
0.01%
0.002%
0.30%
0.30%
0.03%
0.003%
0.70%
0.40%
0.04%
0.004%
1.00%
1.50%
0.10%
0.02%
3.40%
3.10%
0.30%
0.03%
7.30%
2.50%
0.20%
0.03%
5.90%
2.10%
0.20%
0.02%
4.80%
1.00%
0.10%
0.01%
2.40%
4.40%
0.40%
0.10%
10%
0.60%
0.10%
0.01%
1.30%
0.90%
0.10%
0.01%
2.10%

Fluorine
% of SEPP
limit
<0.01%
<0.02%
<0.03%
<0.1%
<0.2%
<0.2%
<0.2%
<0.1%
<0.3%
<0.04%
<0.1%
Copper
% of SEPP
limit
0.001%
0.002%
0.003%
0.01%
0.02%
0.02%
0.02%
0.01%
0.03%
0.004%
0.01%

Lead
% of SEPP
limit
0.10%
0.30%
0.40%
0.60%
1.40%
1.10%
0.90%
0.50%
2.00%
0.40%
0.50%

Mercury
% of SEPP
limit
0.04%
0.10%
0.10%
0.40%
0.90%
0.70%
0.60%
0.30%
1.20%
0.20%
0.30%

Berylium &
Fluoride
Compounds
% of SEPP
% of SEPP
limit
limit
<0.9%
0.90%
<3.6%
2.00%
<4.6%
2.60%
<7.3%
9.20%
<15%
20%
<13%
16%
<10%
13%
<5.6%
6.40%
<22%
27%
<4.1%
3.50%
<5.7%
5.70%

Table 10-8: Comparison of Levels Modelled at Discrete Receptors with the SEPP Limits for the
worst case year 2014 (99th percentile).
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Dioxin /
Furan % of
SEPP limit
0.10%
0.20%
0.20%
0.80%
1.80%
1.40%
1.20%
0.60%
2.40%
0.30%
0.50%
MDI
% of SEPP
limit
0.90%
2.00%
2.60%
9.20%
20%
16%
13%
6.40%
27%
3.50%
5.70%
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Predicted Dispersion of Nitrogen Oxides

The AERMOD results for the 99.9 percentile, one-hour average for NOx based on emissions
estimates from the stack for the worst meteorological year governing the dispersion of pollutants is
presented in Figure 10-6. This predicts a NOx level of 0.012mg/m3 at the nearest sensitive receptor
(CDR3) which is only 6% of the EPA’s Design Criteria for NO2 of 0.19mg/m3.

Figure 10-6: Spatial Distribution of NOx (99.9 PC, 1-hour average). CDR1 – Residential receptor 1, CDR2 –
Residential receptor 2, CDR3 – Prison.

10.6.6.1.3

Predicted Dispersion of Carbon Monoxide

The AERMOD results for the 99.9 percentile, one-hour average for CO based on emissions estimates
from the stack for the worst meteorological year governing the dispersion of pollutants is presented
in Figure 10-7. This predicts a CO level of 0.005mg/m3 at the nearest sensitive receptor which is only
0.02% of the EPA’s Design Criteria for CO of 29mg/m3.

Figure 10-7: Spatial Distribution of CO (99.9 PC, 1-hour average). CDR1 – Residential receptor 1, CDR2 –
Residential receptor 2, CDR3 – Prison.

224

Works Approval Application

10.6.6.1.4

Recovered Energy Australia
Laverton WtE Project June 2019

Predicted Dispersion of Sulphur Dioxide

The AERMOD results for the 99.9 percentile, one-hour average for SO2 based on emissions estimates
from the stack for the worst meteorological year governing the dispersion of pollutants is presented
in Figure 10-8. This predicts a SO2 level of 0.0065mg/m3 at the nearest sensitive receptor which is
only 1.4% of the EPA’s Design Criteria for SO2 of 0.45mg/m3.

Figure 10-8: Spatial Distribution of SO2 (99.9 PC, 1-hour average). CDR1 – Residential receptor 1, CDR2 –
Residential receptor 2, CDR3 – Prison.

10.6.6.1.5

Predicted Dispersion of Particulates (PM2.5)

The AERMOD results for the 99.9 percentile, one-hour average for PM2.5 based on emissions
estimates from the stack for the worst meteorological year governing the dispersion of pollutants is
presented in Figure 10-9. This predicts a PM2.5 level of 0.002mg/m3 at the nearest sensitive receptor
which is only 4.4% of the EPA’s Design Criteria for PM2.5 of 0.05mg/m3 respectively.

Figure 10-9: Spatial Distribution of PM2.5 (99.9 PC, 1-hour average). CDR1 – Residential receptor 1, CDR2 –
Residential receptor 2, CDR3 – Prison.
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Predicted Dispersion of Fluorine

The AERMOD results for the 99.9 percentile, one-hour average for Fluorine (F) based on emissions
estimates from the stack for the worst meteorological year governing the dispersion of pollutants is
presented in Figure 10-10. This predicts a F level of< 0.000017mg/m3 at the nearest sensitive
receptor which is only <0.03% of the EPA’s Design Criteria for F of 0.053mg/m3.

Figure 10-10: Spatial Distribution of Fluorine (99.9 PC, 1-hour average). CDR1 – Residential receptor 1, CDR2 –
Residential receptor 2, CDR3 – Prison

10.6.6.1.7

Predicted Dispersion of Hydrogen Chloride

The AERMOD results for the 99.9 percentile, one-hour average for Hydrogen chloride (HCl) based on
emissions estimates from the stack for the worst meteorological year governing the dispersion of
pollutants is presented in Figure 10-11. This predicts a HCl level of 0.0011mg/m3 at the nearest
sensitive receptor which is only 0.4% of the EPA’s Design Criteria for HCl of 0.25mg/m3.

Figure 10-11: Spatial Distribution of HCL (99.9 PC, 1-hour average). CDR1 – Residential receptor 1, CDR2 –
Residential receptor 2, CDR3 – Prison.
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Predicted Dispersion of Lead

The AERMOD results for the 99.9 percentile, one-hour average for Lead (Pb) based on emissions
estimates from the stack for the worst meteorological year governing the dispersion of pollutants is
presented in Figure 10-12. This predicts a Pb level of 0.00001mg/m3 at the nearest sensitive receptor
which is only 0.4% of the EPA’s Design Criteria for Pb of 0.003mg/m3.

Figure 10-12: Spatial Distribution of Lead (99.9 PC, 1-hour average). CDR1 – Residential receptor 1, CDR2 –
Residential receptor 2, CDR3 – Prison.

10.6.6.1.9

Predicted Dispersion of Mercury

The AERMOD results for the 99.9 percentile, one-hour average for Mercury (Hg) based on emissions
estimates from the stack for the worst meteorological year governing the dispersion of pollutants is
presented in Figure 10-13. This predicts a Hg level of 0.00000037mg/m3 at the nearest sensitive
receptor which is only 0.1% of the EPA’s Design Criteria for inorganic Hg of 0.0033mg/m3.

Figure 10-13: Spatial Distribution of Mercury (99.9 PC, 1-hour average). CDR1 – Residential receptor 1, CDR2 –
Residential receptor 2, CDR3 – Prison.
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Predicted Dispersion of Dioxin and Furan

The AERMOD results for the 99.9 percentile, one-hour average for Dioxin and Furan based on
emissions estimates from the stack for the worst meteorological year governing the dispersion of
pollutants is presented in Figure 10-14. This predicts a Dioxin and Furan level of 8.5X10-12mg/m3 at
the nearest sensitive receptor which is only 0.2% of the EPA’s Design Criteria for Dioxin and Furan of
3.7X10-9mg/m3.

Figure 10-14: Spatial Distribution of Dioxins & Furans (99.9 PC, 1-hour average). CDR1 – Residential receptor 1,
CDR2 – Residential receptor 2, CDR3 – Prison.

10.6.6.2 Upset Operating Conditions - Stack Emissions

None of the modelled parameters exceeded the SEPP (AQM) under upset operating conditions at
the sensitive receptors. However, under upset conditions, NOx and arsenic exceeded the limits at
the site boundary. When assessing compliance at the eight boundary receptors chosen, only one of
these receptors modelled (SB6) exceeded the NO2 DC in upset conditions (Figure 10-15). These
modelled upset NOx results were derived from the single highest measurement of emission
concentrations observed from stack sampling results from Reference Facility 2 MSW Gasification
plant and occurred during commissioning. This value was 3.5 times higher than the median 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 88. At this
efficiency, NOx emissions during upset commissions are expected to be compliant with SEPP (AQM).

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

88
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Figure 10-15: Spatial Distribution of NOx under Upset Conditions (99.9 PC, 1-hour average). CDR1 –
Residential receptor 1, CDR2 – Residential receptor 2, CDR3 – Prison.

The consultant has concluded that NOx will not 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 if the plant is being maintained and
operated to its operating design standards, should not occur.

During upset operating conditions, the modelled concentrations of arsenic were compliant at all of
the three sensitive discrete receptors but exceeded the DC at 4 of the boundary receptors (Figure
10-16). This result for the upset conditions represented the highest measurement of emission
concentration observed from any reference facility and was obtained from Reference Facility 2 MSW
Gasification plant. This value was 1.8 times higher than the next highest measurement derived from
any of the reference plants and was obtained from data collected during commissioning of the
facility.
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 adsorbtion 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 0.1003 mg/m3 used for normal operating
conditions), is located on an isolated coastal promontory where emission limits at boundary
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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 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).

Figure 10-16: Spatial Distribution of Arsenic under Upset Conditions (99.9 PC, 3-min average) 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).

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 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 the reference facilities) to ensure maximum possible removal of particulates from
the flue gas.
Arsenic was therefore considered by the consultant not to be an amenity issue surrounding the site
based on the:
•
•
•

Likely Arsenic content of Melbourne residual waste being substantially lower than that at
Reference Facility 2;
Additional control measures to be implemented;
Surrounding (industrial) zoning of the site.
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10.6.6.3 Odour Impacts

All odorous waste is transported to the plant building which is under negative pressure via a fastacting 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.

10.6.6.3.1

Odour Source and Characteristics

The source of odour is through the fast-acting roller door which allows entrance and exit of the
waste trucks entering the receival hall. 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. The odour source
characteristics that were modelled are shown in Table 10-9.
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

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

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

Table 10-9: Odour Source Characteristics

10.6.6.3.2

Odour Assessment

The odour prediction at sensitive receptors is below the detectable concentration (DC) of odour.
Compliance has been demonstrated for the all five meteorological years 2012 to 2016. The predicted
odour at the nearest sensitive receptors for the worst meteorological year is shown in Table 10-9. All
levels predicted are considerably below the SEPP limit of 1 OU.
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Compliance as
per SEPP-AQM

Odour
99.9 PC, 3min Average

CDR1

0.003

CDR2

0.01

CDR3

0.01

Comments

(Yes/No)

Yes

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

Table 10-9: Predicted Odour Levels at Sensitive Receptors
The predicted odour levels at the site boundary are shown in Table 10-10 and Figure 10-17. These
show that 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 measured at 1.84 OU, which exceeds the 1 OU criterion odour levels. On the southern side
which is the location of the entrance ramp and tipping hall the 1OU contour extends 20m to the
south of the boundary.
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

Comments

Compliance for all 5 years

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

Table 10-10: Odour impacts at site boundaries (99.9 PC, 3-min average)
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Figure 10-17: Spatial Distribution of Odour Relative to the Site Boundary in worst metrological
year
Compliance has not been demonstrated for all site boundary receptors. However, given that the
southern boundary is non-sensitive in terms of zoning (i.e. Industrial 2 Zone and includes a
Melbourne Water managed retarding basin) and therefore contains no known sensitive receptors, it
is expected that the possibility of an odour impact to the community is unlikely. In addition, given
that REA has made considerable effort to isolate and enclose the potential sources of any odour, the
model predictions are very conservative.

10.7 Conclusion
10.7.1

Stack emissions (NOx, SO2, CO, PM10, PM2.5, F, Pb, HCl,
Dioxins and Furans)

A 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 as well as IED limits. Compliance was
demonstrated for all five meteorological years modelled under normal steady state operating
conditions. Under upset conditions compliance was demonstrated for all predicted pollutants at the
sensitive receptors but minor excursions occurred at the boundary receptors. Given the additional
flue gas treatment systems included in the proposed WtE facility, the zoning of the areas as
industrial and the conservative modelling scenarios it is expected that there will be no amenity
issues in the industrial areas or of the sensitive receptors used in this modelling.
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
(Figure 10-18). The highest NOx prediction was found in the year 2014. The NOx prediction at the
nearest sensitive receptor is 0.008 mg/m3, which is below the conservative criterion of 0.19 mg/m3
(EPA Victoria’s Design Criteria for NO2) used in this assessment (i.e. compared to that for IED).
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Figure 10-18: Contribution of background and modelled concentrations towards EPA limits.
In general, it was indicated 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 combustion and pre stack emission discharge). Edge also notes that
there is an adjacent business that recycles concrete and produces crushed aggregate producing dust
throughout the area. This was visible during the consultants site visit on 28 February 2018.

10.7.2

Odour

The odour prediction at sensitive receptors is below the detection concentration 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 measured at 1.2 OU, which exceeds the 1 OU criteria. As stated above, this modelling is very
conservative as it assumes all odour from the waste pit reports to the external door and doesn’t not
factor 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 and a flood retention basin) and does not contain sensitive receptors, it is
expected that it is unlikely that odour will impact to the community.
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Emissions monitoring

REA has committed to implementing a continuous emission monitoring system (CEMS) across all
lines within the gasification 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 Section 15 of
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 can be shut
down independently, so that if any problems arise, the areas of concern can be shut down within an
appropriately short time frame. This is unlike a single furnace incinerator where a problem
downstream will result in a slow close-down and thereby stopping the whole operation.
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