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1

Introduction

AECOM was commissioned by Hydroflux Epco Pty Ltd (Hydroflux Epco) in 2018 to undertake
atmospheric dispersion modelling to assess ground level odour impacts of an Organica Food Chain
Reactor (FCR) Waste Water Treatment Plant (BlueHouse) proposed for a residential estate in
Lyndhurst, Victoria (the Site).
Dispersion modelling was undertaken on the basis of proposed plant design, source parameters and
odour emissions provided by Hydroflux Epco (the Australian distributor of the Organica technology) at
the time. The proposed facility was assessed against criteria outlined in the Victorian Government
State Environment Protection Policy (Air Quality Management) 2001 (VIC) (the SEPP (AQM)).
AECOM produced a report entitled Aquarevo BlueHouse Odour Dispersion Modelling dated 5
December 2018 (AECOM 2018), which is attached as Appendix A and was used to undertake an
Odour Environmental Risk Assessment.
Hydroflux Epco subsequently provided additional information (in the form of more recent monitoring
results from a comparable plant) on the likely odour concentrations released from the BlueHouse. That
additional information suggested that an odour concentration in the range 120-130 OU could be
expected in the BlueHouse during normal operations. On this basis, the previous modelling for 150 OU
was retained as indicative of “normal operations”. An analysis of the upset or failure conditions, as well
as existing, and possible, mitigation measures were then considered to examine the worst-case
scenario. This analysis included an upper odour concentration threshold - below which an odour
nuisance is unlikely.
This report describes the additional investigations to the original 2018 modelling study (including the
updated odour emissions above). These investigations and their outcomes provide further definition
and detail on the odour predictions for this proposed site.
It is recommended that the plant be designed to meet the proposed specifications, and that actual sitespecific emissions be verified once the Lyndhurst BlueHouse had been commissioned and is
operating as per the design intent.

1.1

Scope of Work

Based on discussions with Hydroflux Epco, South East Water (SEW) and feedback from the EPA the
following issues or data gaps were identified in relation to the report:
·

Potential impacts on dispersion due to nearby residences;

·

“Prediction sensitivity” of the modelling for distances of 30m or less;

·

Upset condition scenarios that result in odour emission;

·

Mitigating /contingency measure(s) to address upset conditions; and

·

Undertaking an odour risk assessment for upset conditions.
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On this basis the following scope of work was developed as the basis for this report:
Task 1: Analysis of the impact of houses on modelling results
To assess the potential impact of houses on odour dispersion, modelling was performed with double
storey houses located at varying distances from the BlueHouse.
Task 2: Odour prediction sensitivity analysis
To further test the sensitivity of AERMOD modelling results, two modifications to the dispersion
modelling methodology were applied to the study. These changes involved:
1.

Use of an adjusted surface friction velocity for the meteorology entered into the existing AERMOD
dispersion model; and

2.

An alternative dispersion model (GRAL) was used to account for flow of air around buildings close
to the BlueHouse.

Task 3: Analysis of upset conditions and mitigation measures
A discussion on the following has been undertaken:
·

Development of the likely upset conditions and mitigating measures that may be applied to the
process;

·

Estimation of maximum (released) odour concentration below which an odour nuisance is unlikely,
even during upset conditions; and

·

Estimation of the number of times per annum that the upset condition could occur and the
potential duration of the upset events.

Task 4: Development of an Odour Environmental Risk Assessment (OERA)
An OERA was undertaken into the expected emissions from the BlueHouse, with risk levels applied for
the different predicted operational conditions.
The OERA was based on the odour risk assessment matrix parameters outlined in Section 3 of the
EPA Victoria discussion paper (EPA, 2017) Odour Environmental Risk Assessment for Victorian
Broiler Farms [Publication 1643]. This process enables the acceptability of predicted odour levels to be
evaluated across three percentile scenarios.
It should be noted that in accordance with the existing SEPP (Air Quality Management), for routine
operations, the odour at the nearest sensitive receptor (a house) would need to comply with 1 OU.
When this criterion has been examined more closely as part of VCAT hearings however, the criteria
where odour is considered acceptable (i.e. resulting in complaints), is generally considered to be
closer to 2-3 OU.
AECOM used the modelling results to determine the number of occurrences for each odour
concentration. The model sensitivity discussed in Task 2 and the number of times per year that the
upset could occur (Task 3) was identified.
Task 5: Reporting
This report addresses the findings of the four tasks.
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Plant Description

Aquarevo is a collaboration between SEW and Villawood Properties to create a water efficient urban
housing development in Lyndhurst. Each Aquarevo home will be plumbed to three sources of water
(drinking, recycled and rainwater). The BlueHouse will recycle wastewater to Class A standard and
send it back to each Aquarevo home for use in the garden, toilet and washing machine.
The simplified process flow sheet is presented in Figure 1.

Figure 1

Simplified Process Flow Sheet

The proposed BlueHouse has been designed by Organica as a small containerized wastewater
treatment system. Sewage from the estate will be pumped to a covered in-ground pump station with
duty/ standby pumps. The pump station incorporates an overflow to the SEW trunk sewer. The pumps
transfer the sewage for treatment using a combined fine-screen/grit removal. Water passes through a
sealed screening and grit collection container. Screenings and grit are collected and pumped to the
SEW trunk sewer. The pre-treatment unit and container room are connected with air extraction to an
odour removal system, by means of an activated carbon filter.
After the pre-treatment the wastewater flows, by means of a closed pipe, into the Food Chain Reactor
(FCR) biological reactor which are the two containers located on both sides of the unit. In an FCR
reactor, the biomass responsible for the wastewater treatment is attached to a supporting material,
instead of being in suspension, free-floating in the reactor (which is the conventional system). This
supporting material for the biomass is a combination of natural plant roots and an engineered plastic
media that simulates the plant roots, called a BioModule.
The FCR reactor is covered with plates and plant racks. The Plant Racks are the plantation “baskets”
where the plants are grown so the roots hang down into the reactor and act as support for the
biomass. This arrangement effectively creates an additional treatment system for odour over and
above the main odour control unit.
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There are seven extraction points in the FCR reactor which are connected with ducting to the activated
carbon filter. An extraction fan collects air from the FCR reactor and pre-treatment unit, then
discharges via the activated carbon filter to the air space above these systems within the BlueHouse.
The fan pushes this air out through the vents (windows) shown in Figure 3.
Air diffusers are located at the bottom of the reactors and provide oxygen for the biological wastewater
treatment process.
In a BlueHouse system there is no sludge management (sludge tank and/or sludge dewatering and/or
sludge thickening). Therefore, there are no odour issues related to this activity. After the secondary
separation, the sludge is pumped away from the system to the SEW trunk sewer.
The complete BlueHouse is finally housed in a greenhouse structure, as shown in Figure 2.

Figure 2

Picture of the BlueHouse
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During normal operation, the BlueHouse windows will remain open to continuously vent (driven by the
carbon filter fan) at an exchange rate of six air volumes per hour. Based on 200m3 air space volume,
this is a discharge rate across the vents of 1200m3/hr. The location of the venting windows is shown in
Figure 3.

Figure 3

1.3

Location of windows used to vent the BlueHouse

Impact Assessment Criterion

Air quality in Victoria is managed primarily through the Environment Protection Act 1970 (VIC)
(Environment Act) and associated policies: of particular relevance here, the State Environmental
Protection Policy (Ambient Air Quality) 1999 (VIC) (SEPP (AAQ)) and the State Environmental
Protection Policy (Air Quality Management) 2001 (VIC) (SEPP (AQM)).
Ground level air quality impacts of the BlueHouse have been assessed in accordance with the SEPP
(AQM). Emissions of mixed odorous substances may be offensive and therefore need to be minimised
and controlled to ensure that the beneficial uses of the environment are protected. General odour is
defined in SEPP (AQM) as an unclassified air quality indicator of local amenity and aesthetic
enjoyment of the air environment. The design criterion for new sources of general odour is the odour
detection threshold (1 odour unit (OU)) and should be applied at and beyond the boundary of a
premise. Premises boundary of the BlueHouse may be undefined if surrounded by public green space
therefore, modelling has assumed a plant boundary of approximately 30cm from BlueHouse external
wall and predicted odour concentrations reported for the nearest permanent receptor (i.e. the nearest
residential house).
Table 1 summarises the Victorian EPA’s Odour design criteria included in the assessment.
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Table 1

Victorian EPA Air Quality Impact Assessment Design Criteria (EPA 2001)

Pollutant

Averaging Period

Design Criteria

General Odour

3-minute

1 Odour Unit (at and beyond the boundary of a premises)

6

*Under Schedule C, Part C(a)(i)(a) of the SEPP (AQM) The predicted maximum concentration must be taken as the 9th highest value (99.9th
percentile) for averaging times of one hour or less.

For modelling based on averaging times of 1-hour or less, the 99.9th percentile predicted concentration
from the dispersion model is defined as the predicted maximum concentration. The 99.9th percentile is
selected because this avoids the possibility of setting expensive emission controls based on a single
elevated odour concentration which rarely occurs due to an extreme set of meteorological conditions.
When this criterion has been examined more closely as part of VCAT hearings however, the criteria
where odour is considered acceptable (i.e. resulting in complaints), is generally considered to be
closer to 2-3 OU.

1.4

Separation Distances

There are EPA guidelines that address separation distances between sensitive receptors and Sewage
Treatment Plants (STP): Recommended Separation Distances for Industrial Residual Air Emissions
Publication No. 1518, March 2013. The objective of these prescribed separation distances is to protect
sensitive receptors in the case of upset conditions. During normal operation the facilities are expected
to comply with the criteria noted in Section 1.3.
The nominated separation distance for the Aquarevo plant is based on the Equivalent Persons (EP)
serviced by the facility. There are approximately 500 houses in the development and assuming
3 persons per house the EP would be 1500. On this basis, the recommended separation distance
would be approximately 110m.
In addition to the separation distance based on facility EP, the guidelines provide a list of additional
criteria that should be addressed in the case of a request for a site-specific variation of separation
distance. The criteria are:
·

Transition of an existing industry out of an area over a specified timeframe;

·

Plant equipment and operation;

·

Environmental risk assessment;

·

Size of the plant;

·

Topography and meteorology; and

·

Likelihood of industrial residual air emissions (IREA).

These points are further discussed in Section 5.0.

1.5

Dispersion Modelling

The existing environment, meteorology and modelling report settings are the same as those described
in Sections 5, 6 and 7 of the AECOM 2018 report (Appendix A).
Based on the additional odour concentration information, Organica estimated that typical operating
conditions could be in the range of 120-130 OU within the BlueHouse. The normal operations scenario
(with a conservative 25% additional factor added in) was modelled as part of this revised assessment
(i.e. 150 OU inside BlueHouse). For the additional modelling scenarios, houses have been added in
the vicinity of the BlueHouse. Double storey houses were modelled as these are expected to affect
building downwash more than single storey houses.
No upset condition monitoring was available from Organica, hence the maximum odour threshold
concentration (below which an odour nuisance is unlikely) has been determined as an indication
instead.
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Adjusted Surface Friction Velocity

AERMOD is known to over predict pollutant concentrations at receptors close to ground-based volume
or area sources under certain meteorological conditions. The over predictions generally occur during
stable conditions with low wind speeds where the calculated surface friction velocity (U*) of wind is too
low (which is a critical condition for odour dispersion). To counter this problem, a recent addition to
AERMET (AERMOD’s meteorological pre-processor) is an adjusted surface friction velocity (ADJ_U*)
function which attempts to calculate a more realistic U* for stable conditions with low wind speeds.
Wind speed, wind direction, temperature, cloud cover and mixing height data from the AERMOD
surface file was entered into the AERMET processor in the “on-site” mode. Using the ADJ_U* option in
AERMET, a new ADJ_U* version of the surface and upper data files was created for input into
AERMOD.
1.5.2

GRAL Modelling

In complex terrain and urban canyons, the Victorian EPA approved model (AERMOD) may not
perform well within 100m of the source. Given the proximity of residences to the BlueHouse, the use of
an alternative dispersion model may perform better than AERMOD at low wind speed conditions and
allow for very fine scale consideration of the flow of air and dispersion around buildings. The GRAL
model was used as a comparison to the AERMOD model.
The additional modelling scenarios and contour plots of predicted 99.9th percentile 3-minute average
odour concentrations, using the meteorological data for the 2013 to 2017 period, are presented in
Section 2.2.
Lot location and size were estimated using Villawood’s Masterplan map shown in Figure 4.

Figure 4

Lot Location from Villawood Masterplan
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OERA Risk Assessment Approach

The OERA risk assessment approach was broadly in line with the EPA Guidance (Assessing and
Controlling Risk: A Guide to Business; Publication 1695 May 2018) which is consistent with the
Australian standard for Risk Assessments.
The OERA was based on the odour risk assessment matrix parameters outlined in Section 3 of the
EPA Victoria discussion paper (EPA, 2017) Odour Environmental Risk Assessment for Victorian
Broiler Farms [Publication 1643]. This process enables the acceptability of predicted odour levels to be
evaluated across three percentile scenarios.
A dispersion model is used to predict odour concentrations at nearby sensitive receptors in
accordance with EPA methods. These models use hourly meteorological records, which allow the
calculation of odour predictions as percentile-based statistics. For example, on an annual dataset
comprising 8,760 hours, the 99.9th percentile will involve identifying the 9th highest model result at each
receptor. This statistic is representative of the odour concentration below which all other odour
concentrations will remain below for 99.9 percent of the time. The assessment matrix provided in EPA,
2017 (and reproduced in Table 2) provides criteria to classify the risk of adverse odour impacts
occurring based on their predicted magnitude, and how frequently they are predicted to occur.
Table 2

EPA (2017) Odour Environmental Risk Assessment (OERA) Matrix

Frequency

Odour Concentration (OU)

Percentile

Annual Occurrences

99.9th

0-9

99.5th

10-44

HIGH

MEDIUM

LOW

45-175

HIGH

HIGH

MEDIUM

98.0

th

10+

6-9

1-5

EPA considers the highest 9 events as statistical
outliers and that these should be disregarded for the
purposes of the risk assessment

Note: For greater than 175 occurrences criteria were not included as these are not applicable in the context of this assessment.

The EPA endorses the following determination of the three risk classifications:
·

Approval of planning permission where an assessment results in a LOW risk classification;

·

Further mitigation strategies are required and possibly implemented where an assessment results
in a MEDIUM risk classification in order to reduce the overall risk of odour before assessment is
reconsidered; and

·

Reconsideration of proposed planning, or odour destruction technology implemented where an
assessment results in HIGH risk classification.

The steps followed by this risk assessment were as follows:
·

Identify the hazards and failure modes which result in upset conditions and increased odour;

·

Assess the risks (Likelihood and consequence of failure modes);

·

Implement the controls (identify additional mitigating measures); and

·

Check the impact of controls (re-evaluate the risk).
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The risk assessment process involved:
·

Identifying potential failure modes that would result in increased odour emissions (Section 4.1);

·

Estimating likelihood of occurrence (Table 6);

·

Estimating the consequences of plant failure based on the Environment Odour Risk Assessment
(Section 3.0);

·

Assessing the risk (Table 6);

·

Developing additional mitigating measures (Section 4.1); and

·

Reassessing the risk (Table 6 ).

The risk assessment matrix used is presented in Appendix C.

2.0

Modelling Results

2.1

AERMOD Results with Nearby Houses and ADJ_U* Meteorology

Six additional scenarios to those presented in the 2018 report were modelled in AERMOD as
described in Section 1.5. The modelling includes impacts of adjacent houses under a number of
configurations with and without ADJ_U* modified meteorology (MET). Lot location and size were
estimated using Villawood’s Masterplan map shown in Figure 4. The modelled scenarios are:
·

Two Double Storey houses - 6m from BlueHouse, with and without ADJ_U* MET

·

Two Double Storey houses - 20m from BlueHouse, with and without ADJ_U* MET

·

Eight Double Storey houses on adjacent Lots to BlueHouse, with and without ADJ_U* MET

Houses were entered into the AERMOD model through the Building Profile Input Program (BPIP)
which estimates the downwind building wake generated by a building but does not change the air flow
direction due to the building.
Contour plots of predicted 99.9th percentile 3-minute average odour concentrations for 2013 to 2017
are presented in Figure 5 to Figure 10.
2.1.1

Summary of AERMOD Results

Maximum predicted odour concentrations are summarised Table 4 and Table 5. The maximum
modelled odour concentrations outside the BlueHouse were between 1.36 and 1.38 OU. These
concentrations are considered conservative as the design criterion is 1 OU at and beyond the
boundary of a premises (as described in Section 1.3).
ADJ_U* modified meteorology reduces ground level odour concentrations by approximately
20 percent. For the purpose of this assessment, AERMOD results without ADJ_U* MET have been
used as they are higher and more conservative.
Figure 5 to Figure 10 contour plots show building downwash wake effects due to the discharge points
being open windows of the BlueHouse and nearby houses being within 20m. BPIP considers a
building is sufficiently close to a discharge point to cause wake effects when the distance between the
two is less than or equal to five times the building height (9m).
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AERMOD Scenario 1

Double Storey houses (dimensions are 25m (L) x 15m (W) x 9m (H)) located 6m to the North and
South of the BlueHouse. This represented houses on adjacent Lots to the BlueHouse.

Figure 5

Scenario 1 - Two Double Storey houses located 6m from the BlueHouse without ADJ_U* MET

Figure 6

Scenario 1 - Two Double Storey houses located 6m from the BlueHouse with ADJ_U* MET
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AERMOD Scenario 2

Double Storey houses (dimensions are 25m (L) x 15m (W) x 9m (H)) located 20m to the North and
South of the BlueHouse. This assumed vacant Lots adjacent to the BlueHouse.

Figure 7

Scenario 2 - Two Double Storey houses located 20m from the BlueHouse without ADJ_U* MET

Figure 8

Scenario 2 - Two Double Storey houses located 20m from the BlueHouse with ADJ_U* MET

P:\606X\60609603\60609603_Ltr Aquarevo_Odour Risk Assessment_09Sep19.docx
Revision 1 – 09-Sep-2019
Prepared for – Hydroflux Epco Pty Ltd / South East Water – ABN: 93 161 226 606

11

AECOM

2.1.4

Odour Risk Assessment - Aquarevo Lyndhurst

12

AERMOD Scenario 3

Eight Double Storey houses (dimensions are 25m (L) x 15m (W) x 9m (H)) located on adjacent Lots to
the BlueHouse.

Figure 9

Scenario 3 - Eight Double Storey houses on adjacent Lots to BlueHouse without ADJ_U* MET

Figure 10 Scenario 3 - Eight Double Storey houses on adjacent Lots to BlueHouse with ADJ_U* MET
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GRAL Modelling Results

2.2.1

Introduction

13

The GRAL air dispersion model was developed in Europe primarily to assess the dispersion of
pollutants from complex road tunnel portals and surface road emissions (Oettl et al., 2002; Oettl et al.,
2003; Oettl et al., 2005). Given the models ability to compute wind flow fields that take into account air
movement due to complex terrain and around fine scale buildings, the use of GRAL has been
expanded to include the analysis of a range of additional sources including the sources modelled for
the Aquavero process. Given the ability to compute fine scale wind flow fields, the GRAL model
appears more suited to the assessment of this project than the AERMOD model for use in near-field
application in complex urban environments.
A comparison of the results from the GRAL and AERMOD air dispersion models was undertaken for
the BlueHouse. The objective was to determine whether the results from the two models were of a
similar magnitude (which would increase the confidence in the modelled results) or whether one model
predicted results that were significantly different to the other. Odour emissions were modelled in both
GRAL and AERMOD (using the same base meteorological inputs), and a comparison made between
the odour concentrations predicted in the near field between the buildings.
2.2.2

Methodology

Surface and Upper air data used for the development of the meteorological data was obtained from
The Air Pollution Model (TAPM) with upper air profile data extracted at four upper air locations across
the meteorological modelling domain. The surface and upper air data were combined to generate a 5year meteorological data set. A meteorological data set based on the same raw observed data as that
used in AECOM (2018) report was processed into an input for the GRAMM / GRAL model.
Terrain elevations were extracted from NASA Shuttle Radar Topography Mission Version 3 data set
(SRTM1 30 metre resolution) for use in both AERMOD and GRAMM. GRAL requires finer scale terrain
data to account for heights of buildings and emission sources. Terrain data for GRAL was interpolated
from the Land and Property information (LPI) 10m resolution dataset, which comprises gridded
elevation data at a horizontal resolution of 10m measured using a C3 LiDAR (Light Detection and
Ranging) from an ALS50 (Airborne Laser Scanner). This data has an accuracy of 2.0 m vertical and
5.0 m horizontal. Given the low local relief in the area surrounding Lyndhurst, terrain effects are
expected to be minimal.
Modelled GRAL parameters are detailed in Table 3. As discussed in Section 1.5, the scenario
modelled as part of this assessment is considered normal operations i.e. 150 OU inside the
BlueHouse (monitoring results plus 25%). Point source and emission parameters are the same as
modelled in AERMOD (see Table 4 in AECOM 2018).

P:\606X\60609603\60609603_Ltr Aquarevo_Odour Risk Assessment_09Sep19.docx
Revision 1 – 09-Sep-2019
Prepared for – Hydroflux Epco Pty Ltd / South East Water – ABN: 93 161 226 606

AECOM

Table 3

14

Odour Risk Assessment - Aquarevo Lyndhurst

Modelled GRAL parameters

Parameter
Flow field grid domain

Value
878 m x 978 m

Horizontal grid resolution

2m

Vertical thickness of first layer

2m

Number of vertical layers

40

Vertical stretching factor

1.01

Relative layer height

(Layer 40) 100 m

Particles per second

300

Surface roughness

0.2

Roughness of building walls

0.01

Two scenarios were modelled in GRAL for comparison to AERMOD results. A summary of the
modelled scenarios are as follows:
·

Two double storey houses (dimensions are 25m (L) x 15m (W) x 9m (H)) located 6m to the North
and South of the BlueHouse. This represents houses on adjacent Lots to the BlueHouse

·

Two double storey houses (dimensions are 25m (L) x 15m (W) x 9m (H)) located 20m to the
North and South of the BlueHouse. This assumes vacant Lots adjacent to the BlueHouse.

Contour plots of predicted 99.9th percentile 3-minute average odour concentrations, using the
meteorological data for 2013 to 2017, are presented in Figure 11 and Figure 12.

Figure 11 GRAL Scenario 1 - Double Storey houses located 6m from the BlueHouse
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Figure 12 GRAL Scenario 2 - Double Storey houses located 20m from the BlueHouse

2.3

Modelling Sensitivity Analysis

The atmosphere is a complex, physical system, and the movement of air in a given location is
dependent on a number of variables, including temperature, topography and land use, as well as
larger-scale synoptic processes. Dispersion modelling is a method of simulating the movement of air
pollutants in the atmosphere using mathematical equations. The model equations necessarily involve
some level of simplification of these very complex processes, based on our understanding of the
processes involved and their interactions, available input data, processing time and data storage
limitations.
These simplifications come at the expense of accuracy, which particularly affects model predictions
during certain meteorological conditions and source emission types. For example, the prediction of
pollutant dispersion under low wind speed conditions (typically defined as those less than 1 m/s) or for
low-level, non-buoyant sources, is problematic for most dispersion models. To accommodate these
known deficiencies, the model outputs tend to provide conservative estimates of pollutant
concentrations at particular locations.
The results of dispersion modelling provide an indication of the likely level of pollutants within the
modelling domain. While the models, when used appropriately and with high quality input data, can
provide very good indications of the scale of pollutant concentrations and the likely locations of the
maximum concentrations occurring, their outputs should not be considered to be representative of
exact pollutant concentrations at any given location or point in time.
Summary of AERMOD and GRAL results across the full 5 years of modelled meteorology are
presented in Table 4. Results show that odour concentrations reduce with distance from the source
and will therefore be lower at the at the nearest permanent receptor (i.e. the nearest residential
house).
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AERMOD and GRAL Modelling results (99.9th percentile 3-minute average)

Scenario

BlueHouse Indoor Odour
Concentration (OU)

Description

Maximum Odour Concentration
(OU)*

Model

AERMOD

GRAL

Scenario 1

Two Double Storey houses 6m from BlueHouse

150

1.38

3.89

Scenario 2

Two Double Storey houses 20m from BlueHouse

150

1.36

2.29

Note: * Premises boundary may be undefined if surrounded by public green space therefore, modelling has assumed a plant
boundary of approximately 30cm from BlueHouse external wall.

The maximum ground level concentration predicted by GRAL is 3.89 OU compared to AERMOD
which predicts a maximum of 1.38 OU. Although there is some variation between AERMOD and
GRAL results, both models predict that the maximum concentration is less than 5 OU. Both models
show that concentration decreases to below 1 OU approximately 25 metres from the BlueHouse.

3.0

Environmental Odour Risk Assessment

The modelling presented in Section 2.0 was used to develop data needed for an assessment in
accordance with the EPA Guidance for EORA (Table 5).
Modelling results at 99.5th and 98th percentiles for the worst-case scenario defined in the AECOM 2018
report and the additional scenarios modelled above (AERMOD with nearby houses and the GRAL
dispersion modelling) described in Section 2.0 are presented in Table 5.
Table 5

Modelling results at 99.5th and 98th percentiles (3-minute average)

Scenario*

Description

Maximum Odour Concentration**
(OU)

Percentile

99.5

98

Worst-case
(AECOM 2018 Report)

No houses modelled

1.13

0.96

AERMOD Scenario 1

Two Double Storey houses
- 6m from BlueHouse

1.21

0.80

AERMOD Scenario 2

Two Double Storey houses
- 20m from BlueHouse

1.15

0.93

AERMOD Scenario 3

Eight Double Storey houses near
BlueHouse

1.24

0.90

GRAL Scenario 1

Two Double Storey houses
- 6m from BlueHouse

1.95

1.69

GRAL Scenario 2

Two Double Storey houses
- 20m from BlueHouse

0.77

0.74

Note: * Refer to Section 1.5 for details
** Premises boundary may be undefined if surrounded by public green space therefore, modelling has assumed a plant
boundary of approximately 30cm from BlueHouse external wall.

For the six scenarios presented in Table 5, predicted results show that:
·

99.5th percentile concentration is between 1 and 5 OU, which corresponds to a risk classification
of ‘LOW’

·

98th percentile is below 1 OU for all modelled scenarios except for GRAL Scenario 1. For the five
scenarios below 1 OU, odour should not be detectable. For GRAL Scenario 1, a double storey
house located 6m from the BlueHouse increases odour concentration by reducing dispersion.
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Where a determination that the risk classification is ‘LOW’, based on the EPA guidance, EPA could
endorse approval of planning permission.
Given the nature of the model source parameters, the ground level concentration results can be
scaled based on the modelled odour concentration in the BlueHouse (in this case a concentration of
150 OU). As presented in the risk assessment matrix (Table 2) the low criterion boundary for 99.5th
percentile is 5 OU. For a discharge to exceed this criterion the odour concentration in the BlueHouse
would need to be greater than 620 OU (assuming AERMOD modelling) and greater than 385 OU
(assuming GRAL modelling). For the 98th percentile there is no lower bound for the odour category; for
this criterion to be exceeded, odour emissions would need to exceed 5 OU almost weekly without
intervention. This is considered to be very unlikely given five of the six modelled scenarios are less
than 1 OU.
On this basis, the modelling and EORA are considered robust and suitable for use in the broader risk
assessment.
The results of the EORA (scenarios ranking as ‘LOW’ risk or less than 1OU and not detectable) were
used in the risk assessment discussed in Section 4.0.
3.1.1

Assessment of Worst-Case Scenario

Given that no monitoring data was available for upset conditions from a similar plant, an assessment
of likely upset conditions and determination of a maximum indoor BlueHouse concentration (below
which an odour nuisance is unlikely) was determined instead.
Worse case conditions would occur when for example:
·

the activated carbon fan failed - as noted in Section 4.0 there is a back-up fan;

·

whole of plant power failure - as noted in Section 4.0 there is a backup power; or

·

Activated carbon becomes saturated and odour removal efficiency decreases - as noted in
Section 4.0 there is monitoring to indicate activated carbon breakthrough and an additional
activated carbon column as a stand-by unit.

If for example, the activated carbon removal efficiency decreases due to breakthrough and the
monitoring also failed, dispersion modelling indicates that outdoor concentrations would exceed 5 OU
(99.5th percentile) when BlueHouse indoor odour concentrations exceed 620 OU (AERMOD) or
385 OU (GRAL).
These results show that the odour concentration in the BlueHouse can increase by 250% (GRAL) or
400% (AERMOD) above normal operations, without likely causing an odour nuisance at the plant
boundary (effectively the BlueHouse perimeter) during upset conditions.
These odour threshold values increase to 1,875 OU (AERMOD) and 2,420 OU (GRAL) at the 99.5th
percentile when an odour threshold of 5 OU is considered at the nearest permanent receptor (i.e. the
nearest residential house). This is arguably more indicative of the actual odour risk scenario.
As a point of reference South East Water has provided test results from the Pakenham Water
Recycling Plant. The Pakenham STP has a much larger sewerage system, with longer detention times
and greater odour production capacity than the system served by the BlueHouse. The Pakenham
results showed odour concentrations in the inlet works of between 8,000-18,000OU.
Assuming a 95% odour removal rate in the odour control unit, then an odour concentration prior to
treatment could be up to 37,500 OU (AERMOD) or 48,400 OU (GRAL) before it may cause an odour
issue at the nearest sensitive receptor.
Please see section 4.0 for discussion of scenarios when the odour control unit might fail and the
mitigation measures proposed.
As an additional mitigating measure the influent pump station could include an oxygen dosing facility,
which can be activated when influent odours are a source of impact.

P:\606X\60609603\60609603_Ltr Aquarevo_Odour Risk Assessment_09Sep19.docx
Revision 1 – 09-Sep-2019
Prepared for – Hydroflux Epco Pty Ltd / South East Water – ABN: 93 161 226 606

AECOM

Odour Risk Assessment - Aquarevo Lyndhurst

4.0

Risk Assessment.
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Plant Failure Modes
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The following plant failure modes with the potential to result in upset conditions were identified:
·

Power failure

·

Equipment failure

·

Process failure

·

Vandalism

·

High influent odours

The other consideration is potential for odour from the plant sewage treatment commissioning
process. This can be managed through the existing odour control system and the management of
loads during commissioning.
Hydroflux Epco have provided further details of the equipment in the plant including Duty/Standby
arrangements (Appendix B)
These failure modes are discussed as follows. The mitigating measures included in the design are
described. Potential additional mitigating measures are also included. Their implementation and
potential impact on risk reduction is presented in Table 6.
4.1.1

Power failure

Power failure would result in plant shut down. The plant control system would continue to operate as it
is supported by an uninterrupted power supply (UPS) system. The plant would bypass to sewer under
power supply failure therefore there would be no additional organic load on the plant.
There was no data that could be identified on the existing duration and frequency of power supply
failure for the area.
AusNet, the power supplier for the Lyndhurst area, has a KPI for unplanned interruptions of one
unplanned interruption of 82-minute duration per annum. There can also be planned interruptions
during which power supply ceases but alternate power supply could be made available (e.g. diesel
generator).
Current Mitigation measures include:
·

Bypassing the treatment plant

Potential additional mitigating measures include:
·

Temporary power supply for planned interruptions

·

Permanent or temporary standby power for unplanned interruptions

·

Monitoring (including hydrogen sulphide (H2S)) and alarms with associated response and
contingency plans

4.1.2

Equipment Failure

As noted in Appendix B the following key equipment has duty standby arrangements:
·

Influent/Bypass pumps

·

Air Blowers

This reduces the likelihood of failure of this equipment resulting in increased odour emission.
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Further mitigating measures (not included in the current proposal) include duty standby arrangements
for the following:
·

Activated carbon filter fan

·

Internal recirculation pump

·

Monitoring (including H2S) and alarms with associated response and contingency plans

4.2

Process failure

The potential process failure modes leading to odour issues are considered in the following sections.
4.2.1.1

Failure of the pre-treatment

The failure of the pre-treatment plant could result in screenings build up leading to odour emissions.
Mitigating measures include plant failure alarms and routine maintenance and inspection.
4.2.1.2

Failure of the Biological (activated sludge) process.

The biological treatment system could fail due to toxic chemicals being discharged to sewer or failure
of the aeration system. Aeration failure could be due to power failure discussed above or blower
failure. The risk is mitigated by /standby aeration blowers and backup power supply. Given this is a
relatively small plant the potential impact from toxic shock could be greater than for larger plants due
to less flow/dilution.
·

Existing mitigating measures include monitoring and inspections, bypassing the treatment plant
(as noted above) and community education programs.

Additional mitigating measures could be implemented including monitoring (for H2S) and alarms as
well as a contingency plan, which includes bypassing the plant, draining it down and identifying
biomass sources that could be brought to the plant to reseed the biological activity in the FCR.
4.2.1.3

Failure of the Activated Carbon Filter

The failure of the Activated Carbon filter could result in increased odour emissions.
·

The main mitigating measures include routine monitoring, maintenance and inspection and
bypassing the treatment plant.

Additional mitigating measures could be: to implement a contingency plan, which includes bypassing
the plant, replacing the activated carbon filter material for recommissioning, the incorporation of a
standby odour control system and activated carbon filter outlet H2S monitoring to indicate
breakthrough or poor operation.
In addition, a second column with 30% of the capacity of the main column will be incorporated. This
can be used when the primary column is saturated and activated carbon changeover is required.
4.2.2

Vandalism

Damage to the plant due to vandalism could result in any of the failure modes noted above. In
addition, damage to the exterior walls could result in additional odour emission sources.
Existing mitigating measures include video surveillance.
4.2.3

High Influent Odour

High influent odour is a potential source of non-compliance and community complaints. The influent
pump station will incorporate pipework and a diffusor that can be used to dissolve oxygen from storage
cylinders with in the plant. The system can be activated if influent odour becomes an issue.
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Plant commissioning

During plant commissioning, processes such as the biological treatment, and the activated carbon
filter will not be operating optimally. Normal commissioning processes involve commencing with low
loads while the biological processes stabilise.
The plant would partially bypass during the process so that load can be controlled and odours
monitored. The main mitigating measure is the control of loading on the plant and associated
monitoring. The carbon filter provides the key control mechanism.
A community awareness program could be implemented to manage any odour issues.

4.4

Spills and Leaks

The plant incorporates level indication and controls. The plant will operate in bypass mode, should
high liquid levels be found in process units.
Additional mitigating measures should be considered including a Spill Contingency and Response
Plan and assessment of spill containment based on further risk assessment.

4.5

Assessment of Risk

The risk assessment is summarised in the Risk Register Table 6. In undertaking the assessment of
consequence, the results of the EORA were used. Where the risk from the EORA was low the
consequence was selected conservatively as minor.
Based on the risk assessment presented in Table 6, all the identified risks were assessed as low and
hence acceptable. The additional mitigating measures nominated in the risk assessment should be
implemented.
The definitions for likelihood consequences and risk are provided in Appendix C.
Medium risk is defined as: Can be acceptable if controls are in place. Attempt to reduce to low.
Low risk is defined as: Acceptable level of risk. Attempt to eliminate risk, but higher risk levels take
priority
As can be seen from Table 6, the risks based on proposed mitigating measures were low or medium.
Where risks were identified as medium, additional mitigating measures are proposed. These reduced
the medium risks to low.
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Risk Register and Risk Assessment Summary

Failure Mode

Potential
Impact

Existing Mitigating
Measures

Risk Assessment
Likelihood

Consequence

Risk

Additional Mitigating
measures

Risk Assessment
Likelihood

Consequence

Risk

1

Power failureunplanned

Increased odour
emission

Plant bypass, UPS on
control systems

likely

minor

medium

Backup power supply,
Monitoring (including H2S),
alarms and contingency
plans

unlikely

minor

low

2

Power failure Planned

Increased odour
emission

Plant bypass, UPS on
control systems

likely

minor

medium

Backup power supply
Monitoring (including H2S),
alarms and contingency
plans

unlikely

minor

low

3

Equipment
Failure

Increased odour
emission

Duty / Standby equipment
for selected elements

likely

minor

medium

Provide duty standby to
additional key equipment
(Activated carbon filter fan
and Recirculation pump),
monitoring (including H2S),
alarms (including H2S)

unlikely

minor

low

4

Failure of Pretreatment

Increased odour
emissions

Maintenance and
inspection regimes, prompt
response to alarms

unlikely

minor

low

NA

5

Failure of
biological
process

Increased odour
emissions

Plant bypass, routine
maintenance, monitoring
and inspections,
community education

unlikely

minor

medium

Implement contingency
plan, Monitoring (including
H2S), alarms and
contingency plans

unlikely

minor

low

6

Failure of
Activated Carbon
filter

Increased odour
emissions

Plant bypass, routine
maintenance monitoring
and inspections

unlikely

minor

medium

Implement contingency
plan, Monitoring (including
H2S), alarms and
contingency plans,
incorporate a second
smaller AC column

unlikely

minor

low

P:\606X\60609603\60609603_Ltr Aquarevo_Odour Risk Assessment_09Sep19.docx
Revision 1 – 09-Sep-2019
Prepared for – Hydroflux Epco Pty Ltd / South East Water – ABN: 93 161 226 606

AECOM

No

Failure Mode

22

Odour Risk Assessment - Aquarevo Lyndhurst

Potential
Impact

Existing Mitigating
Measures

Risk Assessment
Likelihood

Consequence

Risk

Additional Mitigating
measures

Risk Assessment
Likelihood

Consequence

Risk

7

Vandalism

Increased odour
emissions

Video surveillance

rare

minor

low

8

Commissioning

Increased odour
emissions

Commissioning plan,
routine monitoring, partial
flow

possible

minor

medium

Monitoring (including H2S),
alarms and contingency
plans. Public awareness
campaign.

unlikely

minor

low

9

Spills and Leaks

Increased odour
emissions

Level indicator controls
and plant bypass

unlikely

minor

low

Spill Contingency and
Response Plan, Spill
containment

unlikely

minor

low

10

High Influent
Odour

Increased odour
emissions

Treatment in the
BlueHouse

possible

moderate

medium

Incorporate Oxygen
dosing and diffuser
system

unlikely

minor

low

P:\606X\60609603\60609603_Ltr Aquarevo_Odour Risk Assessment_09Sep19.docx
Revision 1 – 09-Sep-2019
Prepared for – Hydroflux Epco Pty Ltd / South East Water – ABN: 93 161 226 606

AECOM

5.0

Odour Risk Assessment - Aquarevo Lyndhurst

23

Discussion, Conclusions and Recommendations

Following the submission of an air quality impact assessment into the proposed Organica facility in
Lyndhurst, Victoria, a number of questions were asked in relation to the potential odour associated
with the operation of the facility. Additional work has been undertaken to address the concerns raised
in relation to the 2018 AECOM report.
The concerns raised in relation to these conclusions were as follows:
·

Potential impacts on dispersion due to nearby residences;

·

“Prediction accuracy” of the modelling for distances of 30m or less;

·

Upset condition scenarios that result in odour emission;

·

Mitigating /contingency measure(s) to address upset conditions;

·

Undertaking an odour risk assessment for upset conditions; and

·

Need for operational odour data.

The air dispersion modelling was refined through a multistep process. This included modelling of a
normal operations scenario based on odour monitoring at a similar BlueHouse installation.
The assessment was revised to take into account adjacent double storey houses. It was found that the
99.9th percentile results for the nearest houses were in the range 1.44 -1.47 OU.
To further test the sensitivity of AERMOD modelling results, an adjusted surface friction velocity and
an alternative dispersion model (GRAL) was used. Adjusted surface friction velocity showed that
predicted ground level odour concentrations decreased by approximately 20 percent. GRAL modelling
results were higher than AERMOD with a maximum of 3.89 OU when houses are located 6 metres
from the BlueHouse. These concentrations reduced to 2.29 when the nearest house was 20m away.
Although there is some variation between AERMOD and GRAL results, both models predicted
maximum concentrations of less than 5 OU for normal operations. Both models show that
concentration decreases to below 1 OU approximately 25 metres from the BlueHouse. The modelling
is considered robust and conservative with respect to the potential for higher odour discharges given
the assessment of maximum odour concentrations thresholds.
An Environmental Odour Risk Assessment was conducted consistent with the EPA guidance (EPA,
2012) Broiler Farm Odour Environmental Risk Assessment [Publication 1509]) and it was found that
the risks from odours were low. This information was used as input to a broad Risk Assessment of
plant failure modes.
The plant failure modes that could result in odour incidents were identified and were the subject of a
Risk Assessment, consistent with EPA Guidance (Assessing and Controlling Risk: A Guide to
Business Publication 1695 May 2018). Through the Risk Assessment process proposed current
mitigating measures were assessed and additional mitigating measures were identified. This resulted
in all the identified risks being assessed as low with implementation of the mitigating measures.
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The additional mitigating measures are as follows:
·

Temporary power supply for planned interruptions

·

Permanent or temporary standby power for unplanned interruptions.

·

Monitoring (including H2S) and alarms with associated response

·

contingency plans for all identified failure modes

·

Duty/Standby equipment for the carbon filter fan and Internal recirculation pump

·

Spill Contingency and Response Plan and assessment of spill containment

·

Additional Activated Carbon filter column for carbon change operations.

·

Capacity to dose oxygen into the influent pump station

The proponent (Hydroflux Epco) has indicated that all the identified mitigating measures can be
implemented.
As discussed in Section 1.4, EPA guidelines provide a list of additional criteria for site specific
variation to separation distances. The proposed project status listed in Table 7 is consistent with
meeting the criteria for approving a smaller separation distance.
Based on modelling results and taking a conservative approach, it is recommended that property
boundaries (i.e. the nearest sensitive receptors) be at least 20m from the BlueHouse.
Table 7

Criteria for Site-Specific Variation

Criteria

Project Status

Transition of the Industry

Not Applicable

Plant Equipment and operation

The Aquarevo BlueHouse Plant is a unique plant which meets the
environmental needs of the 21st century though minimising footprint
and facilitating extensive reuse of treated effluent. The plant has a
high level of emission control standards such as using an activated
carbon filter for odour control and associated monitoring and
contingency plans

Environmental Risk Assessment

Included in this report demonstrating that the risks are low and
acceptable.

Size of the plant

The plant is small and compact located within the community.

Topography and Meteorology

The topography and meteorology are not exceptional so as to
exacerbate odours.

Likelihood of IREAs

Excessive odour emissions are unlikely to occur under routine or
upset conditions discussed in this report.
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Limitations

AECOM Pty Limited (AECOM) has prepared this report in accordance with the usual care and
thoroughness of the consulting profession for the use of Hydroflux Epco Pty Ltd and only those third
parties who have been authorised in writing by AECOM to rely on this Report.
It is based on generally accepted practices and standards at the time it was prepared. No other
warranty, expressed or implied, is made as to the professional advice included in this Report.
It is prepared in accordance with our proposal dated 20 December 2018 and for the purpose outlined
in the scope of work.
Where this Report indicates that information has been provided to AECOM by third parties, AECOM
has made no independent verification of this information except as expressly stated in the Report.
AECOM assumes no liability for any inaccuracies in or omissions to that information.
This Report was prepared between 20 December 2018 and 4 September 2019 and is based on the
conditions encountered and information reviewed at the time of preparation. AECOM disclaims
responsibility for any changes that may have occurred after this time.
This Report should be read in full. No responsibility is accepted for use of any part of this report in any
other context or for any other purpose or by third parties. This Report does not purport to give legal
advice. Legal advice can only be given by qualified legal practitioners.
Except as required by law, no third party may use or rely on this Report unless otherwise agreed by
AECOM in writing. Where such agreement is provided, AECOM will provide a letter of reliance to the
agreed third party in the form required by AECOM.
To the extent permitted by law, AECOM expressly disclaims and excludes liability for any loss,
damage, cost or expenses suffered by any third party relating to or resulting from the use of, or
reliance on, any information contained in this Report. AECOM does not admit that any action, liability
or claim may exist or be available to any third party.
Except as specifically stated in this section, AECOM does not authorise the use of this Report by any
third party.
It is the responsibility of third parties to independently make inquiries or seek advice in relation to their
particular requirements and proposed use of the site.
Any estimates of potential costs which have been provided are presented as estimates only as at the
date of the Report. Any cost estimates that have been provided may therefore vary from actual costs
at the time of expenditure.
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AECOM Australia Pty Ltd
Level 10, Tower Two
727 Collins Street
Melbourne VIC 3008
Australia
www.aecom.com

+61 3 9653 1234
tel
+61 3 9654 7117
fax
ABN 20 093 846 925

4 May 2018
John Koumoukelis
Hydroflux Epco Pty Ltd
Level 26, 44 Market St
Sydney NSW 2000
Dear John,
DRAFT - Aquarevo BlueHouse Odour Dispersion Modelling
The following information contained in this letter provides the results of the Air Quality Modelling and
Advisory Services provided by AECOM Australia Pty Ltd (AECOM).
1.0

Introduction

AECOM was commissioned by Hydroflux Epco Pty Ltd (Hydroflux Epco) to undertake an atmospheric
dispersion modelling assessment to assess ground level odour impacts of an Organica Food Chain
Reactor (FCR) Waste Water Treatment Plant (BlueHouse) in Lyndhurst, Victoria (the Site). The facility
was assessed against criteria outlined in the Victorian Government State Environment Protection
Policy (Air Quality Management) 2001 (VIC) (the SEPP (AQM)).
2.0

Project Scope

The purpose of this report was to conduct an air quality impact assessment of the proposed
BlueHouse using the air dispersion model AERMOD to assess the predicted ground level odour
concentrations.
In summary, the purpose of this document is to:


Outline the project scope and objectives;



Discuss the relevant VIC EPA ambient air quality criteria;



Provide a brief description of local meteorological, climate and existing air quality data;



Describe the air dispersion modelling methodology;



Provide the predicted odour ground level concentration impacts; and



Provide recommendations and conclusions.

The air quality impact assessment was undertaken in accordance with the following guidelines:


Guidance notes for using the regulatory air model AERMOD in Victoria, EPA Victoria, 2013.



Construction of input meteorological data files for EPA Victoria’s regulatory air pollution model
(AERMOD), EPA Victoria, 2013.

3.0

Process Description

Aquarevo is a collaboration between South East Water and Villawood Properties to create a water
efficient urban housing development in Lyndhurst. Each Aquarevo home will be plumbed to three
sources of water (drinking, recycled and rainwater). The BlueHouse will recycle wastewater to Class A
standard and send it back to each Aquarevo home for use in the garden, toilet and washing machine.
The proposed BlueHouse has been designed by Organica as a small containerized system. The raw
wastewater is pre-treated using a combined fine-screen. Water passes through a sealed screening
and grit collection container. Screenings are collected and pumped to the trunk main. The pretreatment unit and container room are connected with air extraction to an odour removal system, by
means of an activated carbon media filter.
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After the pre-treatment the wastewater flows, by means of a closed pipe, into the FCR biological
reactor which are the two containers located on both sides of the unit. In an FCR reactor, the biomass
responsible for the wastewater treatment is attached to a supporting material, instead of being in
suspension, free-floating in the reactor (which is the conventional system). This supporting material for
the biomass is a combination of natural plant roots and an engineered plastic media that simulates the
plant roots, called a BioModule.
The FCR reactor is covered with plates and plant racks. The Plant Racks are the plantation “baskets”
where the plants are grown so the roots hang down into the reactor and act as support for the
biomass. This arrangement effectively creates a closed structure for odour confinement.
There are seven exhaust points in the FCR reactor which are connected with piping to the activated
carbon media filter.
Air diffusers are located at the bottom of the reactors and provide oxygen for the biological wastewater
treatment process.
In a BlueHouse system there is no sludge management (sludge tank and/or sludge dewatering and/or
sludge thickening). So there is no odour issues related to this. After the secondary separation, the
sludge is pumped away from the system to the trunk sewer.
The complete BlueHouse is finally housed in a greenhouse structure, as observed in Figure 1.

Figure 1

Picture of the BlueHouse
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During normal operation, the BlueHouse windows will remain open to continuously vent at an
exchange rate of six air volumes per hour. The location of the venting windows is shown in Figure 2.

Figure 2

4.0

Location of windows used to vent the BlueHouse

Impact Assessment Criterion

Air quality in Victoria is managed primarily through the Environment Protection Act 1970 (VIC)
(Environment Act) and associated policies: of particular relevance here, the State Environmental
Protection Policy (Ambient Air Quality) 1999 (VIC) (SEPP (AAQ)) and the State Environmental
Protection Policy (Air Quality Management) 2001 (VIC) (SEPP (AQM)).
Ground level air quality impacts of the BlueHouse have been assessed in accordance with the SEPP
(AQM). Emissions of mixed odorous substances may be offensive and therefore need to be minimised
and controlled to ensure that the beneficial uses of the environment are protected. General odour is
defined in SEPP (AQM) as an unclassified air quality indicator of local amenity and aesthetic
enjoyment of the air environment. The design criterion for new sources of general odour is the odour
detection threshold (1 odour unit (OU)) and should be applied at and beyond the boundary of a
premise. Table 1 summarises the Victorian EPA’s Odour design criteria included in the assessment.
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Table 1

Victorian EPA Air Quality Impact Assessment Design Criteria (EPA 2001)

Pollutant

Averaging Period

Design Criteria

General Odour

3-minute

1 Odour Unit (at and beyond the boundary of a premises)

*Under Schedule C, Part C(a)(i)(a) of the SEPP (AQM) The predicted maximum concentration must be taken as the 9th highest value (99.9th
percentile) for averaging times of one hour or less.

For modelling based on averaging times of 1-hour the 99.9th percentile predicted concentration from
the dispersion model is defined as the predicted maximum concentration. The 99.9th percentile is
selected because this avoids the possibility of setting expensive emission controls based on a single
extreme set of meteorological conditions.
5.0

Existing Environment

The following sub sections provide a summary of local environmental characteristics including;
dispersion meteorology, long term climate statistics, air quality and terrain and land use information.
5.1

Meteorology

The closest Bureau of Meteorology (BoM) Station is located at Moorabbin Airport (Station number
086077) 17 km northwest of the site. Moorabbin Airport is situated in similar terrain to the project site
and is near enough to provide an indication of wind conditions at the project site. However, there will
be some differences due to the distance of the site from Moorabbin Airport.
Morning (9 am) and afternoon (3 pm) wind roses for BoM Data at the Moorabbin Airport Station are
presented in Figure 3. Morning winds dominantly blow from the north. Afternoon winds blow
predominantly from the north and southwest. As expected, there is a higher frequency of calm
conditions (10 %) in the mornings.

9 am – calms 10 %
Figure 3

Moorabbin Airport wind roses – 1971 to 2010
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3 pm – calms 0 %

5.2

Local Climate

Long term climate data has been recorded at the Moorabbin Airport BoM site between 1950 and 2018.
Temperature (1971–2018), precipitation (1950–2018), humidity, wind speed and wind direction (1971–
2010) records are summarised in Table 2.
As shown in Table 2, the warmest temperatures occur during the summer months, with the highest
mean maximum temperature (26°C) occurring in February. July is the coldest month, with a recorded
mean minimum temperature of 6.2°C. The annual mean rainfall is 708mm over 104 days per year.
May and October are the wettest months, with a mean rainfall of 69 millimetres, while March is the
driest month with a mean rainfall of just under 44 millimetres. Humidity follows a diurnal cycle, with
higher humidity in the morning compared to the afternoon.
Table 2: BoM Climate Average Statistics at Moorabbin Airport (1950 to 2018)
Statistics

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Annual

Mean maximum
temperature (°C)

25.8

26.1

23.8

20.2

17.0

14.2

13.7

14.9

16.9

19.3

21.7

24.0

19.8

Mean minimum
temperature (°C)

14.3

14.4

13.0

10.5

8.7

6.7

6.2

6.9

8.1

9.3

11.1

12.7

10.2

Mean rainfall (mm)

44.4

45.0

43.7

62.5

68.9

55.9

61.7

65.1

64.6

68.8

62.4

60.5

707.8

Decile 5 (median)
rainfall (mm)

38.0

33.6

39.8

62.5

65.4

55.8

60.6

64.8

59.6

66.1

54.6

57.6

708.9

Mean number of days
of rain ≥ 1 mm

5.4

4.5

5.8

8.2

10.8

9.8

11.4

12.1

10.5

9.8

8.6

7.2

104.1

Mean number of clear
days

1.3

1.8

1.7

0.8

1.0

0.8

0.9

0.6

0.9

1.0

0.9

1.2

12.9

Mean number of
cloudy days

2.5

2.8

3.3

4.3

5.0

5.0

4.4

4.7

4.3

3.5

3.7

3.8

47.3

Mean 9am
temperature (°C)

18.5

18.5

17.2

14.8

12.0

9.4

8.9

10.2

12.3

14.4

15.7

17.2

14.1

68

72

73

76

83

85

83

78

73

69

70

68

75

Mean 9am wind
speed (km/h)

15.2

12.7

13.6

13.3

13.0

13.6

15.6

17.8

18.8

18.6

15.9

16.1

15.4

Mean 3pm
temperature (°C)

23.2

24.4

22.2

18.9

15.9

13.1

12.5

13.7

15.3

17.4

19.4

21.8

18.2

53

51

54

59

65

70

67

62

61

58

57

54

59

23.3

22.0

21.2

19.5

18.2

18.9

20.5

22.0

22.7

23.0

22.6

23.1

21.4

Mean 9am relative
humidity (%)

Mean 3pm relative
humidity (%)
Mean 3pm wind
speed (km/h)

Latitude: 37°98"S Longitude: 145°10"E, Elevation: 12 m, Commenced: 1950 Status: Open, Latest available data: 26 Apr 2018
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5.3

Existing Air Quality

When odours from nearby sources with dissimilar odour characteristics combine at a receptor, the
impact is not necessarily additive, but may actually be negatively synergistic. Therefore it is often not
realistic to include background sources when modelling odour, as dispersion models can only assume
that the impact is additive. No existing odour sources with similar odour characteristics to the
BlueHouse were identified for this assessment and therefore odour emissions were assessed in
isolation.
5.4

Terrain and Land Use

Land surrounding the site is relatively flat, based on data obtained from the NASA Shuttle Radar
Topography Mission data set the terrain height within the study area ranges between 21m and 30m.
The site is currently zoned GRZ1 - General Residential Zone under the Casey Local Government Area
(LGA) and the land immediately east of the site is zoned PUZ4 – Public Use Zone Transport. Once
constructed, nearby sensitive receivers will be residential properties with the closest receptors planned
to be adjoining the northern and southern side of the site boundary.
6.0

Modelling Methodology

The dispersion model AERMOD was used to predict ground level Odour impacts from the BlueHouse.
A brief summary of the modelling scenario and model inputs are provided in Section 7.0.
6.1

Model Selection

The AERMOD dispersion modelling package has been used for this assessment. AERMOD is a
Gaussian plume dispersion model, designed to predict ground level concentrations or the deposition of
pollutants emitted from one or more sources, and is endorsed by EPA Victoria as the regulatory model
for use in air quality assessments in Victoria, as per the draft guideline document (EPA 2014a)
Guidance notes for using the regulatory air pollution model AERMOD in Victoria [Publication 1551].
In order to run the model, a range of information is required including meteorological data, emission
source locations, pollutant emission rates, emission source characteristics (e.g. source release
heights, stack diameters, velocities, ambient temperatures and source dimensions), and dimensions of
buildings that may cause building downwash.
6.2

Meteorological data

EPA Victoria’s user guidelines for the Construction of input meteorological data files for EPA Victoria’s
regulatory air pollution model (AERMOD) (EPA 2013) describes the methods to be used in the
construction of the AERMOD meteorological input data files when using AERMOD for air impact
assessments in Victoria. At present there are local adaptation issues using the AERMET standard
meteorological processor for AERMOD in Australia including US standard data formatting, mandatory
cloud cover data dependency and convective mixing height calculations. As such AERMOD suitable
met data for the past five years are being prepared for government operated meteorological station
sites in Victoria by the EPA.
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As the current year’s meteorological data have not been made publically available for the project area
at the time of this report and due to the above mentioned limitations associated with required
meteorological input parameters within the most recent version of AERMOD, and the distance (17 km)
from nearby BoM stations with hourly wind observations. Five years of monitoring TAPM generated
data has been used in this assessment. TAPM meteorological modelling undertaken for the project is
described in Table 3, some of the key input parameters are also listed. A description of local
meteorological conditions is provided in Section 5.1.
Table 3

Summary of TAPM Modelling Parameters

Modelling Parameter

Input

TAPM Version

v4.04

Number of grids (spacing)

4 (30 km, 10 km, 3 km, 1km)

Number of grid points

41 x 41 x 25

5-year simulation period

2013 to 2017

Terrain information

AUSLIG 9 second (horizontal resolution 9”)

Centre of analysis

346426 mE, 5784738 mS

Local data assimilation

None

Mode

Meteorology mode only

TAPM-generated wind data is presented as annual wind roses for the years 2013 to 2017 in
Figure 4. It can be seen from Figure 4 that annual wind distribution patterns are similar for all five
years with the dominant winds from the north, northwest, south and southeast. The annual average
wind speeds were also found to be similar for all 5 years ranging from 2.86 m/s (in 2017) to 3.18 m/s
(in 2016). Winds were typically strongest from the north and west.
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2013

2014

2015

2016

2017

Figure 4

Annual Average Wind Roses at Lyndhurst for 2013 to 2017
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Figure 5 shows average seasonal wind speeds at Lyndhurst between 2013 and 2017. Winds are
strongest during winter and spring 3.2 m/s, and decreasing during summer and autumn to 2.9 m/s and
2.7 m/s respectively. The dominant wind direction in summer and autumn is from the south. During
winter, winds blow dominantly from the north, while in spring, wind direction is quite variable, with
winds from all directions except the northeast.

Figure 5

Summer (2013-2017)

Autumn (2013-2017)

Winter (2013-2017)

Spring (2013-2017)

Seasonal Wind Roses at Lyndhurst for 2013 to 2017
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7.0

Modelling Scenario

A single modelling scenario was undertaken for this assessment. The following operating assumptions
were made for this modelling:


Organica have measured the odour within a similar BlueHouse to be between 8 to 20 OU. 20 OU
was modelled as a worst case scenario; and



Total volumetric flow rate (1200m3/hr) is calculated based on BlueHouse volume (200m3) and six
air changes per hour.

7.1

Model Input Parameters

Potential ground level Odour concentrations from the BlueHouse were assessed with the dispersion
model using AERMOD. AERMOD is the air pollution dispersion regulatory model set by the EPA in
Victoria. AERMOD is a steady-state Gaussian dispersion model designed for short-range (up to 50km)
dispersion of air pollutant emissions from stationary emission sources and was developed by the
American Meteorological Society (AMS) and the United States Environmental Protection Agency (US
EPA).
Inputs required by the AERMOD model include:


Topographical data;



Locations of sensitive receptors;



Surface and upper air meteorological conditions;



Building wake effects;



Emission source locations; and



Emission rates.

A brief description of the model input parameters, including source physical parameters and modelled
emission rates are described in Table 4. Emission rates used in the model were based on emissions
monitoring data from a similar BlueHouse. Plant design, source parameters and odour emission rates
were provided to AECOM by Hydroflux Epco.
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Table 4

Summary of Modelling Parameters

Modelling Parameter

Input

AERMOD
AERMOD Version

V15181

Modelling Domain

1045 m x 1045 m

Modelling Grid Resolution

5m nested grid

Modelling Grid south west
corner

346446 mE, 5784571 mS

Terrain Data

Terrain elevations were extracted from the NASA Shuttle Radar
Topography Mission data set (SRTM 90 metre, 3-arc sec).

Hours Modelled

43,848 hours (1,827 days)

Meteorological Data

Surface File: Prognostic data (TAPM)
Profile File: Prognostic data (TAPM)

Meteorological Data Period

1 January 2013 – 31 December 2017

Discrete Receptors

None
To represent venting windows, six point sources with capped release were
evenly spaced along the windowed area.
The following parameters were used for each of the six point sources:

Point Source Parameters

Release
Height (m)

Source
Diameter (m)

Source Temp
(°C)

Source
Velocity (m/s)

6.0

0.93

Ambient plus 5°C

0.082

Source Emission Rates

BlueHouse indoor odour concentration = 20 OU
3
Total volumetric flow rate (6 air changes per hour) = 0.333 m /s
3
Odour emission rate per source = 1.11 OU.m /s

Building Wake Effects

Building downwash modelled using the PRIME algorithm. Onsite buildings
considered likely to cause downwash effects were entered into the
Building Profile Input Program (BPIP).

7.2

Averaging Period Conversion

The AERMOD dispersion model produces hourly averaged pollutant predictions. In order to allow
direct comparison with the odour design criterion, which applies as a 3 minute average, the model
predictions have been adapted in accordance with the method nominated within Section 5 of
Guidance notes for using the regulatory air pollution model AERMOD in Victoria (EPAV, 2013). In the
case of this assessment, to convert from a 60 minute to a 3 minute statistic requires the multiplication
of model predictions by a factor of 1.82.
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8.0

Modelling Results

Results show that the predicted 99.9th percentile 3-minute average odour concentrations at all
receptors outside the BlueHouse are below the EPA ground level criterion of 1 OU. The maximum
odour concentration was 0.18 OU, equating to just 18 percent of the EPA criterion. A contour plot of
predicted 99.9th percentile 3-minute average odour concentrations for 2013 to 2017 is presented in
Figure 6.

Figure 6

th

Contour plot of predicted 99.9 percentile 3-minute average odour concentrations - BlueHouse shown in
orange and point sources W1 to W6, are shown in red – 2013 to 2017
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727 Collins Street
Melbourne VIC 3008
Australia
www.aecom.com

9.0

+61 3 9653 1234
tel
+61 3 9654 7117
fax
ABN 20 093 846 925

Conclusion

In conclusion, the modelling results indicate that if the BlueHouse is vented through the nominated
windows (see Figure 2), the EPA odour criterion will not be exceeded.
Modelling was based on proposed plant design, source parameters and odour emission rates provided
by Hydroflux Epco. It is recommended that the plant is designed to meet the proposed specifications
and emissions verified once constructed.
Yours faithfully

Prepared by:
Paul Greig
Principal Environmental Scientist
Paul.Greig@aecom.com

Authorised by:
Kristen Clarke (Approved Signatory)
Senior Scientist - Air Quality
Kristen.Clarke@aecom.com
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AECOM

Appendix B

Odour Risk Assessment - Aquarevo Lyndhurst

Aquarevo BlueHouse Equipment Details

Process Information provided by Hydroflux Epco Email dated 22/01/2019
·

Air blowers, these are duty standby for the system. Each blower is 11kW.

·

Flow will be pumped from the plant using duty/standby pumps

·

In the event of something going wrong, the flow can be automatically diverted a nearby trunk
sewer

·

There is a UPS for the PLC

·

Equipment list below
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