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Executive Summary 
Alcoa is planning to build a new Residue Storage Area 10 (RSA10 – dry storage area) 
to maintain the required surface area for drying residue mud. The works approval 
application for this project requires the inclusion of an odour assessment that meets 
the requirements of the Department of Water and Environmental Regulation (DWER) 
Guideline: Odour Emissions (DWER, 2019). 

Alumina extraction generates wastes and residues that are sent to the Residue Area 
to be stored in a controlled environment. The Residue Area is located west of the 
refinery and has two different areas including Refinery Water areas and the Dry RSAs. 

Residue mud is thickened prior to the residue mud being depositing in layers in the 
RSAs which are dried through solar evaporation. The process is assisted by physically 
turning over the mud, and produces a high-density, stable stack of residue upon which 
the next mud layer can be placed.  

As the mud elevation in RSAs increases over time, perimeter embankments 
progressively move inwards, and the net available drying area reduces. Therefore, to 
maintain the minimum drying area required to dry mud it is necessary to periodically 
construct new RSAs. 

In the DWER Guideline: Odour Emissions, the odour screening distance for Category 
46 (bauxite refining) is determined on a “case-by-case” basis. In this instance, a 

detailed analysis is required. 

The detailed analysis included an operational odour analysis (OOA), the location 
review, an odour complaint analysis, an odour field assessment, and a comparative 
odour impact footprint.  

These RSAs have a large surface area limiting odour mitigation options. There aren’t 

any specific odour mitigations for the Residue Area. However, management actions 
are in place that minimise odour emissions as much as possible. 

The refinery is at the base of the Darling escarpment and as a result is subjected to 
strong easterly “foothill winds”. However, from the two Alcoa-owned weather stations 
on Bancell Rd and Bancell West Rd, the respective 7-year wind roses show prevailing 
SW/S and E/SE winds. SW winds will tend to direct the plumes emitted by the Residue 
Area towards several dwellings and the town of Hamel. 

Historical odour complaints have been received from some sensitive receptors, 
relating to the Alcoa Refinery and Residue Operations. However, following a 
significant decline in odour complaints over the last six years, only four complainants 
living just outside Areas A and B (Wagerup Land Management Plan) have lodged 
since 2019. Except for one odour complaint, all complaints for the whole 2021 year 
and up to May 2022 were lodged by a unique complainant on Buller Road.  

An odour field assessment was carried out between October 2021 and March 2022. 
Seventeen odour field assessment (OFAs) and eight odour patrols (OPs) have been 
carried out. Odour field surveys including OFAs, and OPs were performed under 
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different atmospheric conditions (with no rain) and different periods of the day. Odour 
surveys were also conducted under different operating conditions at the Residue Area.  

Notably, during March 2021 to June 2021 the Superthickener was offline for a major 
maintenance overhaul and the mud was mixed with flocculant and pumped directly to 
the RSAs resulting in RSAs that were wetter and remained wet longer than usual which 
would represent a worst-case scenario from a source and emissions point of view. 

OFAs were undertaken following the standard EN 16841 Part 2:2016 (plume method) 
and OPs following a DWER endorsed methodology. The Residue Area odour was 
described by odour panellists as “Wet Cement” odour. In order to focus on the areas 
where there is a potential impact to community members, mainly the NW to NE and S 
to SW sectors were patrolled. Based on the results of the 25 odour surveys, the 
footprint of the odour impacts from the Residue Area emissions was determined for 
the sectors that have been patrolled and investigated. 

In summer (hot period), the maximum extent of the existing odour footprint north and 
south of the Residue Area has been estimated at a distance of 3,200m (for obvious 
odour intensity levels) and 3,700m (for subtle odour intensity levels) from the northern 
and southern boundaries of the Residue Area. 

The winter period (cooler period of the year) may show some atmospheric conditions 
that may be more conducive to odour impacts at further distances. When accounted 
for, the extrapolated odour footprints over a yearly period are predicted to be in the 
vicinity of 3,650m for obvious odour intensity levels and 4,250m for subtle odour 
intensity levels. 

Finally, a similar reasoning to the comparative dispersion modelling (one tool 
recommended in the DWER Odour Emissions Guideline) was used to project the 
possible future odour footprint with the new proposed RSA10. No odour modelling was 
performed but simple power function ratios derived from steady-state Gaussian plume 
modelling were used. The residue mud drying area at the time of this odour 
assessment was 195.8 Ha. Just prior to RSA10 commissioning, the residue mud 
drying area will have decreased to approximately 178.4 Ha due to the walls of the 
RSAs coming inwards like a pyramid when RSAs increase in height. Immediately 
following RSA10 commissioning, the residue mud drying area will increase to 221 Ha 
and it is estimated that the odour footprint will increase by a maximum of 7% (refer to 
the 2017 Alcoa Wagerup Alumina Refinery LTRMS). This odour footprint will then 
decrease to return to 194.5 Ha (current 2022 residue mud drying area) during the 
operational life of RSA10. The odour footprint will decrease accordingly to return to 
the estimated 2022 distances. 

Several sensitive receptors live within the zone likely impacted by the Residue Area 
odour emissions. However, from the outcomes of all the tools used for the detailed 
analysis, the risk of odour impact with the future proposed RSA10 should remain low. 
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1. Introduction 

1.1 Background 
Alcoa of Australia (Alcoa) operates the Wagerup Alumina Refinery currently licenced 
to produce 2.9 million tonnes of alumina per annum (Mtpa). 

Alumina production is performed under both Part IV (Ministerial Statement MS 728 
and as amended) and Part V (Licence L6217/1983/15) environmental approvals.  

Alumina extraction generates wastes and residues that are sent to the Residue Area 
to be stored in a controlled environment. The Residue Area is located west of the 
refinery and has two different areas including Refinery Water areas and the Dry RSAs. 

Residue mud is thickened prior to the residue mud being deposited in layers in the 
RSAs which are dried through solar evaporation. The process is assisted by physically 
turning over the mud, and produces a high-density, stable stack of residue upon which 
the next mud layer can be placed.  

As the mud elevation in RSAs increases over time, perimeter embankments 
progressively move inwards, and the net available drying area reduces. Therefore, it 
is necessary to periodically construct new RSAs to maintain the minimum drying area 
required to dry mud. 

Alcoa proposes to build a new RSA (RSA 10) to replenish drying area to maintain 
drying area availability and sustain ongoing operations. 

1.2 Objective 
Alcoa is planning to build a new RSA (RSA10 – dry storage area) to maintain the 
required surface area for drying residue mud. The works approval application for this 
project requires the inclusion of an odour assessment that meets the requirements of 
the DWER Guideline: Odour Emissions (DWER, 2019).    

The Alcoa Wagerup Part V Licence identifies the refinery under the Prescribed 
Premises Category 46 – Bauxite Refinery. According to the Odour Guideline, for 
category 46, a detailed analysis is required to provide enough information that will be 
used by DWER officers to assess the odour risk related to this new RSA10. 

1.3 Scope 
For this engagement and in accordance with the DWER Guideline: Odour Emissions, 
OPAM Consulting has: 

• Conducted field visits to the Residue Area and the surrounding Alcoa Farmland 
Area to better understand the operations and sources of odour emissions, 
controls in place, dimensions of the various lakes and RSAs, the topography 
and possible accesses; 
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• Performed a Detailed Analysis; 

• Assessed the potential changes in odour footprint expected with the new 
RSA10 based on the findings of the Detailed Analysis. 

2. Detailed analysis 

The Guideline provides recommendations about the type and levels of information 
expected by DWER to perform their odour risk assessment. 

The works approval is sought for a change to the existing Residue Area which is 
the operation to be reviewed. The Refinery and its emissions will not change as a 
result of the proposed RSA10. The existing Refinery and residue operations are 
regulated under the current operating licence L6217/1983/15. 

Appendix 1 presents an aerial photo (dated April 2020) of the Residue Area. 

Appendix 2 presents a flow chart of the Residue Area operations. 

For Category 46, the Guideline requires that the screening distance is determined on 
a case-by-case basis.  

According to the Alcoa report (Figure 4, Alcoa 2021) and OPAM Consulting 
surrounding reconnaissance, some discrete sensitive receptors are located at 
distances less than 1,000m. 

Figure 1 presents a map which shows: 

• The odour activity boundary of the Residue Area (yellow contour); the activity 
boundary is the area within a convex polygon that includes all current or 
proposed industrial operations/sources which are a source of odour; 

• The proposed new RSA10 (blue rectangle); 

• The locations of the closest sensitive receptors (yellow stars); 

• The locations of the two complainants who lodged complaints in 2021 (yellow 
stars with red contour).  

For the detailed analysis, OPAM Consulting has gathered information by using the 
following recommended tools from those listed within the DWER Guideline: Odour 
Emissions: 

• An operational odour analysis (OOA); 

• A location review; 

• A complaint analysis; 

• Some odour field assessments (OFAs). 
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Figure 1: Activity boundary and closest sensitive receptors 

2.1 Operational Odour Analysis (OOA) 
The Operational Odour Analysis (OOA) is a priority tool recommended in the DWER 
Odour Emissions Guideline. 

This tool provides information about the operations likely to emit odours, their 
monitoring, triggers for corrective actions and details of these actions. In addition, a 
possible evaluation of these corrective actions is also to be provided as well as the 
contingency actions. 

The Residue Area has a large surface area exposed to atmosphere, limiting odour 
mitigation options. However, management actions are in place to minimise odour 
emissions as much as possible. 

Table 1 is the DWER template providing the information regarding the Operational 
Odour Analysis (OOA) for the operations at the Alcoa Wagerup Residue Area. 
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confirmed that this lake is a significant source of odour at the Residue 
Area. The odour character is “wet cement”. 

 

ROWS Pond (Run Off Water Storage Pond): 

The ROWS Pond is used to collect runoff/storm water that has not been 
contaminated with caustic from the Refinery. The ROWS Pond also 
receives some caustic contaminated water from Run Off Collection 
Ponds 2 and 3. The ROWS Pond can also receive water from the Harvey 
Pump Back system during the designated pumping period to ensure 
plant-operating water supply for the summer months. 

Most of the water received by this pond does not contain caustic and 
following some odour assessments on the edge of these ponds during 
this project, it can be confirmed that this pond is not a significant source 
of odour at the Residue Area. 

 

Oxalate Storage Ponds (OSP1, 2, 3 and Spent Liquor Pond): 

These four ponds are designated for oxalate storage. The oxalate is 
trucked directly from the refinery. 

Odour assessments downwind these ponds during this project have 
shown that these ponds are not a source of odour at the Residue Area. 

 

Run Off Collection Ponds 2 and 3 (ROCP 2 and 3): 

It should be noted that ROCP 1 has been decommissioned. 

These lakes are used to collect runoff from the dry disposal beds. ROCP 
3 collects runoff from RSA 3, 4, 5, 7 and 9 while ROCP 2 collects runoff 
from RSA 6 and 8 and the Sand Lake. 

Volume collected in ROCP 3 pond is transferred to two possible 
locations: 

• the ROWS Pond; or, 

•  the Cooling Pond. 

The volume from ROCP 2 is transferred to four possible locations: 

• straight into the Cooling Pond, 

• the suction side of the cooling water return pumps, 

• the ROWS Pond; or, 

• to the suction side of the sand booster pumps for flushing. 

Due to the nature of the streams received in ROCP 2 and 3 and following 
some odour assessments on the edge of these ponds during this project, 
it is confirmed that these ponds are among the odour sources with the 
highest odour intensity experienced at the Residue Area (similar odour 
intensity level to the Superthickener). 
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Detention Ponds (DP 1 and DP 2) and the Borrow Pit NE of DP 2: 

These ponds receive fresh water from the Black Tom Brook and the 
Harvey Pump back. DP2 also receives water from the Lower Dam, which 
is co located with the Refinery. 

Due to the nature of the streams received and following some odour 
assessments on the edge of these ponds during this project, it is 
confirmed that these ponds are not an odour source at the Residue Area. 

Residue Storage Areas (RSA 3 to 9) 

There are seven operational Active Mud Drying areas used namely RSA  
3, 4, 5, 6, 7, 8 and 9. 

RSA 1 is currently not operational. RSA 2 is currently being used for 
sand stockpiling only. 

The dry disposal areas receive mud slurry from the Superthickener mud 
disposal pumps. The mud is pumped to droppers running along the 
perimeter of the drying areas and allowed to settle on a slope. The 
settled mud consolidates, and the liquor collects in the decant ponds 
where it is collected and returned to the refinery with liquor from the 
underdrainage system.  

The mud droppers are operated in sequence within the same RSA so 
that the RSA surface is progressively covered with residue.  

As the residue in the RSAs dries and consolidates over time, liquor within 
the residue along with rainfall seeping is collected by an underdrain 
system and recycled back to the Refinery via underdrain pumps and the 
Run Off Collection Ponds.  

Underdrains from the dry disposal areas RSA 1 and 2 report to the Sand 
Lake.   

Underdrains from RSAs 3, 4, 5, 7 and 9 report to the underdrain header 
which sends the water to either the Cooling Pond or the ROWS Pond. 

Decant systems from RSA 3 report to the ROWS pond. 

Decant systems from Drying areas RSA 4, 5, 7 and 9 report to ROCP3.   

Decant systems from RSA 6 and 8 report to ROCP2.  

Due to the nature of the streams received and following some odour 
assessments on the edge of these RSAs during this project, it is 
confirmed that these ponds are a significant source of odour. It was 
found that the odour intensity of the wet cement odour character 
was higher under sections of ponds that are wet compared to 
sections that are dry.  

Use of waste oil as dust suppressant 

Waste oil collected from the Refinery and Mine-site can be used as an 
effective form of long-term dust control for internal, unsealed roads within 
the lined area of the Residue Area. Bitumen is also used for this purpose. 

Oil is stored in 1000L pods. Bitumen is stored in steel and poly tanks on 
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2.2 Location review 
The location review includes some discussions about sensitive receptors in the vicinity 
of the operation, and the topography and meteorology that can influence odour 
dispersion. 

2.2.1 Location and nature of sensitive receptors 

Most of the sensitive receptors are dwellings. 

Except for two locations, most of the sensitive receptors are located at distances 
greater than 1,400 m from the activity boundary (see Figure 1). It must be noted that 
the two closest sensitive receptors are within 1,500m to 2,500m from the most 
emissive sources among the Residue Area (see section 3.4.25 and the OOA – section 
3.1). 

2.2.2 Local Topography and Meteorology  

In the report (Alcoa, 2021) dated August 2021, a detailed review of the topography 
and the meteorology has been provided by Alcoa. OPAM Consulting has verified the 
information provided and concluded that they appear to be correct and still current. 
Part of this Alcoa report has been reproduced in this report. 

Figure 2 shows the topography of the local area and the location of the two Alcoa 
weather stations at Bancell Rd and Bancell Rd West. 

 

Figure 2: Topographical map displaying 5m contours and weather stations 
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In the Alcoa report (Alcoa, 2021), a review of odour complaints from January 2015 to 
August 2021 has been performed and showed that the number of complaints per year 
decreased from 16 (2015) to two and four complaints respectively in 2019 and 2020.  

In 2019, one complainant lodged two complaints in April. In 2020, two complainants 
lodged respectively two complaints each with three complaints submitted in April and 
one in August 2020. 

In 2021, 23 complaints were lodged by the two residents shown in Figure 4 (two yellow 
stars with red contour).  

In 2022, five complaints were lodged by the resident located on Buller Rd. 

A review of the wind conditions on the days of the complaints for 2021 and 2022 (data 
from the two Bancell Rd weather stations) showed that the two complainants (yellow 
stars with red contour in Figure 4) were most of the time likely downwind of the 
Residue Area and not downwind of the refinery.  

In 2021, out of the 23 complaints received by Alcoa, 22 of them were lodged by the 
same complainant on Buller Rd. This long term resident of Buller road started 
lodging odour complaints in late 2020, while he has been living at this address for 
several decades. 

In 2021, one complaint was lodged by the resident living in McClure Rd (20/03/2021). 
Therefore, the resident from Buller Rd lodged eleven complaints between April 21 and 
October 21. This period represents roughly the cool period during which atmospheric 
conditions (stability, thermal inversion) may be conducive to more odour impacts. 

This resident lodged four complaints in March 2021 and twelve complaints between 
November 2021 and March 2022. It does represent 16 complaints during the hotter 
period with less occurrences of conducive atmospheric conditions than in cooler 
period. 

While it was possible that this community member could recognise the odour from the 
Residue Area on those days according to the wind conditions’ review, a number of 
points should be considered regarding these complaints: 

1. While living at this address for several decades, odour complaints started late 
2020 onwards while the Refinery and the Residue Area have not gone through 
significant changes from an odour emission/source point of view for this period; 

2. This community member has almost been the unique complainant about Alcoa 
odour for the whole 2021 year and has been (up to March) the unique odour 
complainant for 2022. 

  



OPAM 21011803 Alcoa of Australia – New Residue Storage Area (RSA) 10 

Works Approval - Odour Risk Assessment 

 
 

14 

 

3. With the findings of the odour surveys (section 3.4), Buller Rd was the 
maximum distance at which Alcoa Residue Area odour could be recognised at 
subtle odour intensity level. It is possible that this resident may be 
hypersensitive or has developed a hyper-sensitivity to this odour (recognition 
at very low level of odorant concentrations in the air). 

 

Figure 4: Odour complaints (January 2019 – March 2022) 

Overall, complaint data showed a significant decline in odour complaints over the last 
six years while there were no significant odour sources removed or shut down 
especially at the Residue Area. 
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The Department of Water and Environmental Regulation (DWER) does not 
recommend any odour modelling for an existing site. It does not support any odour 
criterion modelling especially for complex sources such as a Refinery and its Residue 
Area. 

Historically, the distance at which odour impacts are likely to occur have been 
estimated by computer modelling of odour emission rates from various sources at the 
Residue Area. OPAM Consulting has extensive experience in odour monitoring and 
assessment of modelling odour impacts. The accuracy and reliability of modelling to 
predict odour impacts is very low and rarely aligns with actual offsite odour impacts. 

Odour emission rates from open area sources (fugitive emissions) such as those at 
the Residue Area are extremely difficult to accurately measure, and results have a 
high level of uncertainty.  

Accordingly, OPAM Consulting believes that an odour assessment tool like OFAs that 
use observational and empirical data is of higher value than a theoretical approach 
(modelling) for this project. This is also in accordance with the DWER 
recommendations for undertaking odour impact assessments.  

All OFA undertaken are performed by odour panellists who have been tested to meet 
the requirements of ANZ 4323.3:2001 standard. 

OFAs can be carried out following two methods: 

• Stationary plume method is a short period survey repeated under similar and 
different meteorological conditions. Odour panellists stay at a fixed position for 
10 minutes to assess the presence or absence of an odour every 10 seconds; 

• Dynamic plume method is a short period survey repeated under similar and 
different meteorological conditions. Odour panellists assess the presence or the 
absence of odour downwind relative to the source to evaluate the plume extent. 
Panellists move following a certain path which crosses the location of the plume. 

If the odour panellist recognises an odour, they provide information on the following: 

• An odour intensity level which describes the strength of the recognised odour;  

• The characteristic of the odour (what the odour smells like). 

The stationary plume method was implemented once only as it was found that the 
dynamic plume method allowed more points to be covered within a short period of 
time with similar wind and atmospheric conditions (limited probability that the wind 
suddenly changes significantly in direction and speed). 

The dynamic plume method requires access to large areas of public land which is not 
readily accessible around the Residue Area. This can result in the investigation area 
being restricted to access point such as roads. Therefore, the Zig-Zag Pattern (as 
recommended in the standard EN 16841 Part 2:2016) for the surveys was undertaken 
considering the road network offsite the Alcoa Farmlands and Residue Areas in order 
to remain within public areas. 
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Table 4: Details and variations of the methodology from the standards 

Method item Details Information / variation 

Odour panellists People selected as per AS.NZS 
4323.3:2001 standard (odour 
sensitivity tested on annual 
basis) and trained with 
recognition of the Residue Area 
odours (section 6.2 EN 16841 
Part 2:2016 standard) 

All odour panellists are re-assessed on an annual basis 

Field operator Experienced person for odour 
field assessment. Coordinator of 
the odour panellists and 
operations in the field. (section 
6.1 of the EN 16841 Part 2:2016 
standard) 

OPAM Consulting director has 20+ year experience in performing odour 
field work. 

Stationary plume 
method (section 8.2 
EN 16841 Part 
2:2016) 

Stationary plume method used 
for several surveys with 
minimum 2 panellists and the 
field operator 

Measurement of the odour at one point per panellist, extraction of 
percentage of time per odour at this point (section 10.2.1 EN 16841 Part 
2:2016). No consideration about this percentage being above or below 
10% as per EN standard – no requirement in WA or for the purpose of this 
project. 

Dynamic plume 
method (section 8.3 
EN 16841 Part 
2:2016) 

Method used for most of the 
surveys with a tentative to apply 
the zig-zag pattern when the 
zone was clear enough to 
implement it. Otherwise, path 

Pre-located points on a map accessible by the panellists on their phone 
allowed them to travel from point to point according to a defined path or 
depending on the odour findings at the points. Measurement at a point for 
20-30 seconds before moving to the next point 
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Method item Details Information / variation 

implemented with the purpose of 
remaining on public areas. 

Meteorological data 

(section 7.3.2 EN 
16841 Part 2:2016) 

Wind speed and wind direction 
were mainly recorded as well as 
temperature.  

Wind data was received from Alcoa after being extracted from their two 
weather stations at Bancell Rd. Relevant wind conditions were also 
extracted from the Department of Primary Industries and Regional 
Development (DPIRD) weather station located 4.3km north of the Residue 
Area. With the large surface areas of the Residue area at ground level, it 
may be expected that the plume emitted from the various sources of the 
Residue Area may remain close to the ground. The DPIRD weather 
station is a 3m high mast and provide data close to ground data that will 
complement the 10m data collected at the Bancell Rd weather stations. 
The purpose is to verify whether the plume emitted from the Residue Area 
sources is likely more influenced by ground level or higher level wind 
conditions. 

With all surveys carried out during end of spring – summer - early autumn, 
the likelihood of thermal inversion is very low and although the cloud cover 
was registered during the odour survey, there wasn’t any attempt to 
determine the atmospheric Pasquill-Gifford (P-G) stability class. 

In addition, the determination of a theoretical atmospheric stability class 
using for instance, the USEPA Solar Radiation/Delta-T Method is not 
expected in Western Australia and for this 6-month project because: 

1. Large uncertainties are attached to any estimated atmospheric 
stability class; 

2. the recommendation to estimate an atmospheric stability is 
completely inherent in the purpose of the EN 16841 Part 2:2016 
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Method item Details Information / variation 

standard of which the goal is to perform some odour modelling for 
which stability is required. This is not a purpose in WA and even less 
for this project. 

Odour plume 
contour (extent) 
identification 

(section 5 EN 16841 
Part 2:2016) 

This was not implemented for 
this survey as it was not the 
purpose of the measurement 
campaign.  

The campaign was performed to establish the general odour footprint and 
maximum distances of odour impacts from the Residue Area emissions 
under different operating and meteorological conditions.  

The contour of the plume recommended in the standard is again for the 
purpose of odour modelling. 

Odour intensity 
scale 

OPAM Consulting has used the 
VIC EPA 3 level scale instead of 
the 7-level scale from the VDI 
3940 Part3 2010. 

This was performed following the approval from the Air Quality Branch 
from DWER. This scale is less ambiguous and less subject to 
misinterpretation than the VDI 3940 scale. DWER have indicated to 
OPAM Consulting their intention to provide an addendum in the Odour 
Emission Guidelines. It will propose the use of either scale and a 
correspondence between the respective odour intensity levels. This 
correspondence will rely on the agreement that the odour recognition level 
is below level 1 (VDI 3940 standard) and below the Subtle level of the VIC 
EPA scale(1). 
The correspondence will be as follow: 

VDI 3940 Part 3 VIC EPA  

0 No odour  

Levels 1 & 2 Subtle  

Levels 3 to 6 Obvious  
 

(1) Email from Anthony Stuart (DWER Air Quality Branch, Science Investigation manager) to OPAM Consulting dated 01/02/2022. 
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OPAM Consulting reviewed any possible odour sources near the facility that may 
produce odours with similar characteristics to those of the Residue Area. 

Some operations at the Refinery may also create impacts with similar odour characters 
as the Residue Area. However, very limited odour surveys (including OFAs and OPs) 
have been carried out when the odour panellist could have been experiencing odour 
from both the Residue Area and the Refinery at the same time. Therefore, it is not 
expected that there would be any other sources that would have a similar odour 
character as the “wet cement” odour type used for the Residue Area, as described by 
the odour panellists for this study. 

This odour character does not vary over the year. 

As a general principle, convective effects tend to vertically displace and disperse the 
plume and therefore may limit more ground level impacts during summer periods (high 
temperatures) than during winter (cooler periods). During colder conditions, the plume 
(cool air) is transported and dispersed closer to ground level. The thermal inversion 
phenomenon trapping the cool air at ground level and restricting the level of dilution 
happens at a higher frequency from late spring to early autumn. 

Therefore, it is expected that the impacts of variations at the sources of the Residue 
Area would be minimal, and seasonal variations regarding atmospheric stability and 
thermal inversion phenomenon will have more consequences in odour impacts. 

End of Autumn and winter periods with low wind speeds, cool temperatures, higher 
levels of relative humidity, significant frequency of thermal inversion events and lower 
inversion layer height provide worst-case scenarios. These scenarios may have 
occurred during early morning and early evening surveys carried out during the initial 
field surveys in October and possibly late surveys in March but remained limited.  

More generally, the cooler period just before and after sunrise and sunset during 
spring and summer periods are also conducive periods for off-site odour impacts under 
low wind speed and stable atmospheric conditions, which have been the case for 
several odour surveys performed during this project. 

2.4.2 Other odour sources 

Agriculture 

The surrounding areas include numerous paddocks containing herds of cattle 
including the Alcoa Farmlands area. Some measurement points could be downwind 
of these herds on some survey days. The odour characteristics could have been 
“Livestock” or “Manure”. 

Vegetation 

Odours from the surrounding vegetation was recognised as a dominant note at several 
points during this period of end of spring, summer and early autumn. It was 
characterised by “Vegetation”. 
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Others 

Several odours described as “sweet” were detected without being able to attribute a 

source. 

Odours of wood smoke have been attributed to: 

• Bushfire in the vicinity of the surveyed area; 
• Some dwellings during early autumn when evening temperatures were 

becoming cooler. 

2.4.3 Presentation of the results 

For each measurement session (each day with an OFA or an OP) odour maps are 
presented that depict the findings of the odour panellists in the field. 

A. Odour intensity 

The odour intensity indicates the strength at which an odour is recognised. 

OPAM Consulting has not applied the German Odour Intensity Scale from the VDI 
3940.Part3:2010. This scale has created a lot of confusion for years among odour 
specialists and regulators. Therefore, and with the approval of the DWER Air Quality 
Branch specialists, OPAM Consulting has been rating odour intensity by implementing 
the Odour Intensity Scale used by Victoria EPA (VEPA, 2019). This scale is defined in 
Table 5. 

Table 5: Odour intensity scale. 

Obvious Odour is easy to recognise and always noticeable without any effort or 
focus on it. Odour can be described and may be attributed to a source. 

Subtle 
Odour is recognised, can be described, and may be attributed to a 
source. However, you may need to focus by standing still, inhaling into 
the wind, and concentrating to recognise it. 

0 • No odour 
• Odour is below the recognition threshold in the field.  

B. Odour characteristics 

From all OFAs and OPs, odour characteristics that were identified are: 

• Alcoa Residue Odour (described as “wet cement” by panellists): 

o Red colour code for “obvious” odour intensity level 

o Yellow colour code for “subtle” odour intensity level 

• Other natural or anthropogenic sources:  
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Table 7: Oct-Mar wind roses (Alcoa Bancell Rd, Bancell West Rd and DPIRD) 

Oct-19 to Mar-20 Oct-20 to Mar-21 Oct-21 to Mar-22 

Bancell Rd 

   

Bancell Rd West 

 
  

DPIRD 
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Wind roses presented in Table 7 show that, per weather station, the relative variations 
of the wind patterns are limited between October 2021 and March 2022 (period of the 
odour field surveys) and the two previous years. The patterns are also relatively similar 
among the various weather stations. Therefore, it is possible to confirm that the results 
of the odour surveys undertaken during this period of October 2021 – March 2022 
were representative of a normal year. 

D. Operating conditions at the Residue Area and colour code 

Although the major odour sources are related to fugitive emissions from all large areas 
exposed to atmosphere, there are also other operations that may create more 
disturbance of material and increase the levels of emissions. 

It is not possible to quantify the role of these operations in relation to the total odour 
emission rate (OER) of the whole Residue Area. 

Operations that have been identified with possible higher active odour emissions 
compared to the passive fugitive odour emissions from surfaces of lakes or 
undisturbed RSA surface areas are: 

• Sand pouring activity: 

The sand pouring on the different RSA is for embankment wall construction. 

The sand is odorous and can be considered a source of odour. 

Depending on the requirements, a schedule is planned for every week for each hour 
of the day. On this schedule is indicated where the sand will be poured (Sand Lake or 
any RSA) and where the sand has been eventually poured and the number of hours it 
took per location.  

On every OFA and OP odour map, the area with the sand pouring is highlighted 
with a white line. 

• Bitumen operations: 

Waste oil collected from the Refinery and Mine-site and bitumen can be used as an 
effective form of long-term dust control for internal, unsealed roads on the Residue 
Area. This source of odour is limited in volume of air in contact with atmosphere and, 
although the odour intensity is high, the odour is not persistent and disappears after 
200-300m. 

• Mud operations: 

Mud from the Superthickener is sent to the RSAs following a specific plan. The periods 
for mud pouring depend on the status of the mud already in the RSA and how the 
liquor has evaporated and drained out to achieve some conditions where a new layer 
of wet mud can be added to the same area. 

On the odour maps for each OFA or OP, the RSA which was receiving the mud 
will be highlighted with a blue polygon. 
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2.4.4 OP#1 – Tuesday 5 October 2021 – 18:11 to 18:52 

Odour map for OP #1 is presented in Appendix 3. 

OP #1 was carried out under a temperature of 11-12°C, cloud cover 5/8 and calm to 
light winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [192, 220] – [S, SW] [1.4, 2.3] 

Bancell Rd 10m [182, 227] – [S, SW] [0, 1.7] 

DPIRD 3m [158, 248] – [SE – WSW] [0.3, 1.4] 

Activity at the Residue Area 

The sand mix was poured at the RSA3 West and the mud was poured at RSA3 
(pouring was occurring since 2/10/22). 

Observations 

The Wet Cement odour was recognised up to 2,200m at obvious level and up to 
2,600m from the activity boundary. 

It can also be noticed that no odour could be recognised at some points at the 
boundary of the Residue Area, south of the Farmlands Area. It would mean that 
plumes emitted from the RSAs (5m to 10m higher level than the ground level at the 
Alcoa Farmlands Area) may travel several meters above the ground once beyond the 
Residue Area boundary under more likely 10m winds than lower level winds. 

2.4.5 OP#2 – Wednesday 6 October 2021 – 6:25 to 8:47 

Odour maps for OP #2 is presented in Appendix 4. 

It is divided into two periods: 

• OP#2a: 6.25 to 6:55 
• OP#2b: 8:25 to 8:50 

Between these two periods, OPAM Consulting performed a reconnaissance of 
accesses and measurement point locations within the Alcoa Farmlands area. No 
measurements were carried out. 

Periods are presented separately as the wind regime was significantly different. 
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OP #2a was carried out under a temperature of 5-12°C, cloud cover 0/8 and calm to 
light winds: 

 
Wind direction range 

(deg & azimuths) 

Wind speed range 

(m/s) 

Bancell Rd West 10m No direction - 

Bancell Rd 10m [250, 300] – [WSW, WNW] [0, 1.2] 

DPIRD 3m [70, 95] – ENE, E] [0.3, 1.1] 

 

OP #2b was carried out under a temperature of 10-13°C, cloud cover 0/8 and calm to 
light winds: 

 
Wind direction range 

(deg & azimuths) 

Wind speed range 

(m/s) 

Bancell Rd West 10m [340, 350] – [NNW – N] [0, 1.5] 

Bancell Rd 10m [40, 130] – [NE, SE] [0, 1.7] 

DPIRD 3m [270, 170] – [NW, S] [0.3, 2] 

Activity at the Residue Area 

The sand mix was poured at the RSA7 West, and the mud was poured at RSA3 
(pouring was occurring since 2/10/22). 

Observations 

The wind was light for both periods and difficult to measure and predict. OPAM 
Consulting’s measurement at ground level showed an E wind trend for the OP #2a 
period and a N/NNW wind for the OP #2b period. 

From the weather stations (Alcoa Bancell Rd and DPIRD), it appears that the wind: 

• During OP #2a: 

o Was E close to ground level; 

o Was W at 10m high. 

• During OP #2b: 

o Was S to W close to ground level; 

o NE to S at 10m high. 
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During OP #2a period, the plume loaded with the Residue Area emissions may have 
travelled towards east rather than west. Therefore, it may explain that no odour was 
recognised at the measurement points. 

During OP #2b, Wet Cement odour was recognised at the south-east and south 
boundary of Alcoa Farmlands 

It appears that the plume was more under the influence of wind at 10m high than 
ground level winds as per OP #1. 

2.4.6 OFA#1 – Friday 8 October 2021 – 7:40 to 9:39 

Odour maps for OFA #1 is presented in Appendix 5. 

Six single measurements (SM) of 10 minutes each were carried out by three odour 
panellists. 

Wind conditions during the six single measurements were the following: 

SM1: 7:40 to 7:50 - temperature of 14°C, cloud cover 6/8 and calm to light winds 

 Wind direction range 
(deg & azimuths) 

Wind speed range 
(m/s) 

Bancell Rd West 10m [150, 160] – [SSE]  [0, 1.1] 

Bancell Rd 10m [120, 185] – [ESE, S] [0.7, 1.5] 

DPIRD 3m [140, 220] – [SE, SW] [0.3, 0.6] 

 

SM2: 8:06 to 8:16 - temperature of 14-15°C and calm to light winds 

 Wind direction range 
(deg & azimuths) 

Wind speed range 
(m/s) 

Bancell Rd West 10m [220, 240] – [SW, WSW] [1.5, 1.7] 

Bancell Rd 10m [210, 240] – [SSW, WSW] [1.1, 1.4] 

DPIRD 3m [180, 225] – [S, SW] [0.6, 1.9] 
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SM3: 8:27 to 8:37 - temperature of 15°C and calm to light winds 

 Wind direction range 
(deg & azimuths) 

Wind speed range 
(m/s) 

Bancell Rd West 10m [170, 195] – [S, WSW] [2.5, 3] 

Bancell Rd 10m [195, 205] – [WSW] [1.2, 1.7] 

DPIRD 3m [180, 225] – [S, SW] [0.8, 1.9] 

SM4: 8:47 to 8:57 - temperature of 15°C and light to gentle winds 

 Wind direction range 
(deg & azimuths) 

Wind speed range 
(m/s) 

Bancell Rd West 10m [195, 205] – [SSW] [4.6, 4.8] 

Bancell Rd 10m [195, 225] [SSW, SW] [1.6, 2.5] 

DPIRD 3m [175, 200] – [S, SSW] [1.4, 2.8] 

 

SM5: 9:07 to 9:17 - temperature of 15-16°C and light to gentle winds 

 Wind direction range 
(deg & azimuths) 

Wind speed range 
(m/s) 

Bancell Rd West 10m [185, 210] – [S, SSW] [4.6, 4.8] 

Bancell Rd 10m [190, 225] – [SSW, SW] [2.2, 3] 

DPIRD 3m [175, 210] – [S, SSW] [1.4, 3.3] 

 

SM6: 9:29 to 9:39 - temperature of 14-15°C and light winds 

 Wind direction range 
(deg & azimuths) 

Wind speed range 
(m/s) 

Bancell Rd West 10m [195, 215] – [SSW, SW] [1.2, 2.3] 

Bancell Rd 10m [230, 255] – SW, WSW] [1.2, 2.4] 

DPIRD 3m [180, 220] – [S, SW] [1.7, 3.3] 
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Activity at the Residue Area 

The sand mix was poured at the RSA9 West, and the mud was poured at RSA3 
(pouring was occurring since 2/10/22). 

Observations 

Under these low wind speeds (SM1, SM2 and SM3), the Wet Cement odour was 
recognised between 1,000 and 3,000 m at subtle level for the three panellists and 
never more than 25% of the time. 

Livestock odours were recognised between a few percent and 60% at some points. 

SM1 and SM5 results show that the plume dispersed with distance from the Residue 
Area. 

SM2 results show that measurements were likely carried out on the edge of the plume. 
It is also possible that the plume was more driven by higher winds than ground level 
winds as per OP#1 and OP#2.  

During SM3 and with measurements more in the centreline of the plume according to 
the general wind direction from the different weather stations, the Wet Cement odour 
was recognised between 3% and 17% up to about 2000m from the activity boundary. 

SM4, SM5 and SM6 were undertaken from mid-morning onwards, under higher 
atmospheric temperature and stronger winds which likely created more mixing and 
turbulences and less impacts than earlier in the morning. 

2.4.1 OFA#2 Tuesday 12 October 2021 – 17:25 to 19:05 

Odour map for OFA #2 is presented in Appendix 6. 

OFA #2 was carried out under a temperature of 12-15°C, cloud cover 1/8 and light to 
gentle gusty winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [190, 203] – [S, SSW] [2.6, 4.7] 

Bancell Rd 10m [180, 220] – [S, SW] [1, 2.7] 

DPIRD 3m [175, 250] – [S, WSW] [0.8, 3.3] 

Activity at the Residue Area 

The sand mix was poured at the RSA3 West, and the mud was poured at RSA3 
(pouring was occurring since 2/10/22). 
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Observations 

The Wet Cement odour was recognised up to 3,800m at subtle level and up to 3,200m 
at obvious level from the activity boundary. 

It is interesting to observe that the plume with the Wet Cement odour was relatively 
narrow which may suggest that only some specific sources at the Residue Area have 
emissions that may reach such distances. However, it is not possible to identify which 
ones. 

2.4.2 OFA #3 Wednesday 13 October 2021 – 6.50 to 8.40 

Odour map for OFA #3 is presented in Appendix 7. 

OFA #3 was carried out under a temperature of 9-12°C, cloud cover 4/8 and light to 
gentle gusty winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [130, 190] – [SE, S] [1.8, 4.6] 

Bancell Rd 10m [125, 170] – [SE, S] [1.4, 3] 

DPIRD 3m [110, 165] – [ESE, SSE] [0.6, 4.7] 

Activity at the Residue Area 

The sand mix was poured at the RSA9 West, and the mud was poured at RSA3 
(pouring was occurring since 2/10/22). 

Observations 

The Wet Cement odour was recognised up to 3,000m at subtle level and up to 1,100m 
at obvious level from the activity boundary.  

The dominant odour was livestock and vegetation on this day under this 
meteorological conditions with limited Wet Cement odour impacts. 
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2.4.3 OP #3 Monday 1 November 2021 – 15.20 to 17.05 

Odour map for OP #3 is presented in Appendix 8. 

OP #3 was carried out under a temperature of 14-15°C, cloud cover 5/8 and light to 
moderate gusty winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [230, 250] – [SW, WSW] [5.7, 7.6] 

Bancell Rd 10m [240, 255] – [WSW] [3.5, 5.5] 

DPIRD 3m [185, 260] – [S, W] [2.5, 7.8] 

Activity at the Residue Area 

The sand mix was poured at the RSA8N, and the mud was poured at RSA 5. 

Observations 

The Wet Cement odour was recognised up to 2,000m at subtle level and up to 1,230m 
at obvious level from the activity boundary.  

Several measurements were performed beyond the furthest points where the Wet 
Cement odour was recognised. No odour could be detected at those points. 

No odour could be recognised during a single measurement of 8 minutes on the east 
of the Lower Dam. 

2.4.4 OP #4 Thursday 4 November 2021 – 15.50 to 17.40 

Odour map for OP #4 is presented in Appendix 9. 

OP #4 was carried out under a temperature of 17-19°C, cloud cover 0/8 and light to 
moderate gusty winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [220, 240] – [SW, WSW] [4.4, 6] 

Bancell Rd 10m [220, 250] – [SW, WSW] [2.8, 4.2] 

DPIRD 3m [200, 250] – [SSW, WSW] [1.9, 6.1] 

Activity at the Residue Area 

The sand mix was poured at the RSA8N, and the mud was poured at RSA 6. 
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Observations 

The Wet Cement odour was recognised up to 700m at subtle level and up to 500m at 
obvious level from the activity boundary.  

Several measurements beyond the furthest point with the Wet Cement odour 
recognised showed that no odour could be recognised. 

Despite standing on the east of the Lower Dam for 7 minutes, no odour could be 
recognised this day. 

2.4.5 OFA #4 Thursday 11 November 2021 – 17.10 to 18.10 

Odour map for OFA #4 is presented in Appendix 10. 

OFA #4 was carried out under a temperature of 19-20°C, cloud cover 0/8 and light 
winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [210, 250] – [SSW, WSW] [2.6, 3.3] 

Bancell Rd 10m [220, 260] – [SW, W] [1.4, 2.8] 

DPIRD 3m [200, 250] – [SSW, WSW] [0.8, 2.8] 

Activity at the Residue Area 

The sand mix was poured at the RSA8 South, and the mud was poured at RSA 6. 

Observations 

The Wet Cement odour was recognised up to 2,200m at subtle level and up to 500m 
at obvious level from the activity boundary.  

Subtle odour of Wet Cement could be recognised at the east of the Lower Dam during 
a single measurement and no odour during another one. It is unclear if the source was 
the lake or the activity behind the lake. 

The panellist who patrolled the area of Hamel was within large plumes of wood smoke. 
The atmosphere was hazy west of the Residue Area and was likely the result of 
bushfires. 
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2.4.6 OFA #5 Friday 12 November 2021 – 6.05 to 7.30 

Odour map for OFA #5 is presented in Appendix 11. 

OFA #5 was carried out under a temperature of 13-15°C, cloud cover 0/8 and light to 
moderate winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [80, 120] – [E, ESE] [2, 5] 

Bancell Rd 10m [90, 125] – [E, SE] [2.6, 5.1] 

DPIRD 3m [75, 120] – [ENE, ESE] [2.8, 5.8] 

Activity at the Residue Area 

The sand mix was poured at the RSA2 East, and the mud was poured at RSA 6. 

Observations 

The Wet Cement odour was recognised several times at 1,300m and twice up to 
2,200m at subtle level. 

Under this NE-SE wind, a panellist patrolled downwind of the refinery but upwind of 
the Residue Area. Obvious Wet Cement odour type was recognised at points 44b, 45 
and 46 at a distance of 1,200-1,400m from the refinery boundary.  

Wet Cement odour recognised at points 34, 35 and 36 are more likely coming from 
sources within the Residue Area rather than the refinery. 

2.4.7 OFA #6 Thursday 18 November 2021 – 15.10 to 16.45 

Odour map for OFA #6 is presented in Appendix 12. 

OFA #6 was carried out under a temperature of 16-18°C, cloud cover 7/8 and light to 
moderate winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [140, 175] – [SE, S] [4.1, 7.3] 

Bancell Rd 10m [135, 190] – [SE, SSW] [1.2, 4.3] 

DPIRD 3m [125, 190] – [ESE, S] [1.9, 5.3] 
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Activity at the Residue Area 

The sand mix was poured at the RSA8 South then RSA8 north and the mud was 
poured at RSA 6. 

Observations 

The Wet Cement odour was only recognised at subtle and obvious intensity within the 
Farmlands Area and at its boundary (point 27). 

It is possible that the limited number of Wet Cement odour impacts is due to the survey 
being carried out in the middle of the afternoon. 

2.4.8 OFA #7 Monday 29 November 2021 – 16.05 to 17.30 

Odour map for OFA #7 is presented in Appendix 13. 

OFA #7 was carried out under a temperature of 21-23°C, cloud cover 2/8 and light to 
moderate winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [230, 250] – [SW, WSW] [4.4, 6.3] 

Bancell Rd 10m [230, 250] – [SW, WSW] [2.4, 4.2] 

DPIRD 3m [200, 260] – [SSW, WSW] [1.7, 5.6] 

Activity at the Residue Area 

The sand mix was poured at the RSA8 North then RSA2 North and the mud was 
poured at RSA 8. 

Observations 

The Wet Cement odour was only recognised at obvious intensity within the Farmlands 
Area and at a maximum distance of 700m. 

As for OFA #6, the limited number of Wet Cement odour impacts may be due to the 
survey being carried in the second half of the afternoon. 
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2.4.9 OP #5 Thursday 2 December 2021 – 17.10 to 18.30 

Odour map for OP #5 is presented in Appendix 14. 

OP #5 was carried out under a temperature of 21-23°C, cloud cover 0/8 and light to 
moderate winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [205, 230] – [SSW, SW] [3.8, 6.3] 

Bancell Rd 10m [200, 235] – [SSW, SW] [1.5, 3.8] 

DPIRD 3m [185, 250] – [S, WSW] [1.4, 4.2] 

Activity at the Residue Area 

The sand mix was poured at the RSA8 North, and the mud was poured at RSA 8. 

Observations 

The Wet Cement odour was recognised up to 2,000m at subtle level and up to 500m 
at obvious level from the activity boundary.  

2.4.10 OFA #8 Thursday 9 December 2021 – 9.55 to 11.40 

Odour map for OFA #8 is presented in Appendix 15. 

OFA #8 was carried out under a temperature of 33-35°C, cloud cover 0/8 and light to 
moderate winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [340, 40] – [NNW, NE] [5.3, 7.6] 

Bancell Rd 10m [330, 60] – [NNW, ENE] [1.4, 4.1] 

DPIRD 3m [320, 60] – [NW, ENE] [2.8, 6.1] 

Activity at the Residue Area 

The sand mix was poured at the RSA5 North, and the mud was poured at RSA 8. 

Observations 

The Wet Cement odour was recognised up to 1,100m at subtle and obvious levels 
from the activity boundary. 
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The limited number of Wet Cement odour impacts at further distances may be partly 
due to the survey carried out in mid-morning and the hot conditions of the day which 
may generate convective effects to the air and vertical dispersion. 

2.4.11 OFA #9 Monday 13 December 2021 – 15.30 to 16.45 

Odour map for OFA #9 is presented in Appendix 16. 

OFA #9 was carried out under a temperature of 21-23°C, cloud cover 0/8 and light to 
moderate winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [230, 245] – [SW, WSW] [4.8, 6.1] 

Bancell Rd 10m [220, 255] – [SW, WSW] [2.8, 4.3] 

DPIRD 3m [195, 255] – [SSW, WSW] [2.2, 5.3] 

Activity at the Residue Area 

The sand mix was poured at the RSA5 North, and the mud was poured at RSA 7/8. 

Observations 

The Wet Cement odour was recognised at obvious and subtle levels up to 2,400m 
from the activity boundary (4,100m from the RSA north boundary).  

It was the first time that obvious Wet Cement odour was recognised at such distance 
in Hamel. It can be noted that wind conditions and periods of the day were similar to 
previous surveys with obvious odour recognised at shorter distances. The 
meteorological data provided by Alcoa does not show any likelihood of a thermal 
inversion occurring for this period and that would have partly explained the numerous 
impacts at Hamel. 

An odour described as “sweet” was recognised at points 9, 19 and 23. However, it was 
not possible to identify a source. 
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2.4.12 OFA #10 Monday 20 December 2021 – 17.10 to 18.45 

Odour map for OFA #10 is presented in Appendix 17. 

OFA #10 was carried out under a temperature of 24-26°C, cloud cover 0/8 and light to 
moderate winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [210, 240] – [SSW, WSW] [2, 4.3] 

Bancell Rd 10m [225, 245] – [SW, WSW] [1.5, 3.2] 

DPIRD 3m [190, 255] – [S, WSW] [1.5, 3.2] 

Meteorological data provided by Alcoa shows that air was hotter (+0.2 to +1.8°C) at 
30m compared to 10m high and about +2.5°C between 30m and 2m high. A thermal 
inversion phenomenon may have occurred which may partly explain the larger than 
usual number of impacts at Hamel. 

Activity at the Residue Area 

The sand mix was poured at the RSA5 North, and the mud was poured at RSA 7/8. 

Observations 

The Wet Cement odour was recognised at obvious and subtle levels up to 2,700m 
from the activity boundary (3,800m from the RSA north boundary).  

2.4.13 OFA #11 Tuesday 21 December 2021 – 7.20 to 8.55 

Odour map for OFA #11 is presented in Appendix 18. 

OFA #11 was carried out under a temperature of 18-22°C, cloud cover 3/8 and light to 
gentle winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [135, 170] – [SE, S] [3, 4.5] 

Bancell Rd 10m [125, 220] – [SE, SW] [1.3, 3.4] 

DPIRD 3m [70, 270] – [ENE, W] [0.3, 3.9] 

It appears that the plume of the Residue Area is driven by wind at 10m high rather 
than ground level winds as per observations made from OP #1 and OP #2 results. 
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Activity at the Residue Area 

The sand mix was poured into the Sand Lake and the mud was poured at RSA 7/8. 

Observations 

The Wet Cement odour was recognised at obvious level up to 2,400m from the 
northern activity boundary. 

It was the first time that the Wet Cement odour was recognised at subtle level at point 
7 (3,700m from the northern activity boundary).  

2.4.14 OFA #12 Tuesday 11 January 2022 – 16.45 to 18.20 

Odour map for OFA #12 is presented in Appendix 19. 

OFA #12 was carried out under a temperature of 28-32°C, cloud cover 0/8 and calm 
to gentle winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [200, 255] – [SSW, WSW] [0, 5.2] 

Bancell Rd 10m [170, 240] – [S, WSW] [1.5, 3] 

DPIRD 3m [160, 255] – [SSE, WSW] [1.4, 3.6] 

Activity at the Residue Area 

The sand mix was poured at the RSA8 South and the mud was poured at RSA 3. 

Observations 

The Wet Cement odour was recognised up to 2,200m at subtle level and up to 1,600m 
at obvious level from the activity boundary (4,100m at subtle and 3,200m at obvious 
level from the northern boundary of the RSAs).  

A sweet odour was also recognised without being able to identify a specific source. 
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2.4.15 OFA #13 Tuesday 18 January 2022 – 10.25 to 11.40 

Odour map for OFA #13 is presented in Appendix 20. 

OFA #13 was carried out under a temperature of 33-36°C, cloud cover 0/8 and calm 
to moderate winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [5, 55] – [N, NE] [3.7, 6.3] 

Bancell Rd 10m [325, 60] – [NW, ENE] [2,3.2] 

DPIRD 3m [330, 95] – [NNW, E] [0.6, 5] 

Activity at the Residue Area 

The sand mix was poured at the RSA5 North, and the mud was poured at RSA 6. 

Observations 

The Wet Cement odour was recognised up to 2,800m at subtle level and up to 1,100m 
at obvious level from the activity boundary (southern side). 

2.4.16 OFA #14 Monday 24 January 2022 – 16.30 to 17.50 

Odour map for OFA #14 is presented in Appendix 21. 

OFA #14 was carried out under a temperature of 26-28°C, cloud cover 0/8 and light to 
moderate winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [135, 170] – [SE, S] [5.9, 8.6] 

Bancell Rd 10m [130, 155] – [SE, SSE] [3.7, 5] 

DPIRD 3m [110, 170] – [ESE, S] [2.8, 6.7] 

Activity at the Residue Area 

The sand mix was poured at the RSA5 North, and the mud was poured at RSA 6. 

Observations 

The Wet Cement odour was only recognised within the Alcoa Farmlands Area and at 
its boundary at subtle and obvious levels. 
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2.4.17 OFA #15 Tuesday 8 February 2022 – 16.20 to 17.40 

Odour map for OFA #15 is presented in Appendix 22. 

OFA #15 was carried out under a temperature of 21-23°C, cloud cover 6/8 and light to 
gentle winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [210, 250] – [SSW, WSW] [3.4, 5] 

Bancell Rd 10m [220, 255] – [SW, WSW] [1.4, 3.8] 

DPIRD 3m [180, 250] – [S, WSW] [1.7, 4.2] 

Activity at the Residue Area 

The sand mix was poured at the RSA5 North, and the mud was poured at RSA 5. 

Observations 

The Wet Cement odour was recognised up to 2,200m at subtle and obvious levels 
from the activity boundary (4,100m from the northern boundary of the RSAs).  

2.4.18 OFA #16 Tuesday 22 February 2022 – 19.05 to 20.35 

Odour map for OFA #16 is presented in Appendix 23. 

OFA #16 was carried out under a temperature of 24-26°C, cloud cover 2/8 and light to 
gentle winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m No data No data 

Bancell Rd 10m [190, 220] – [S, SW] [3, 5.6] 

DPIRD 3m [175, 230] – [S, SW] [1.1, 4.7] 

Activity at the Residue Area 

The sand mix was poured at the RSA6 North then RSA8 North and the mud was 
poured at RSA 4. 
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Observations 

The Wet Cement odour was recognised up to 2,900m at subtle level and up to 2,500m 
at obvious level from the activity boundary (3,600m for both levels from the northern 
boundary of the RSAs). 

There was a higher frequency of impacts than usual at points 18, 19 and 22 with the 
Wet Cement odour recognised at obvious level. An earlier evening survey may have 
provided a more stable atmosphere and lower dispersion which may have explained 
the higher obvious odour impacts. 

2.4.19 OP #6 Thursday 3 March 2022 – 14.45 to 16.20 

This assessment was specifically dedicated to the Residue Area. The purpose was to 
identify the strength of the odour emissions from the main sources from an odour point 
of view. 

The outcome of this assessment has been used in the OOA to rank the sources from 
their odour emission potential based on odour intensity measured on their edges. 

Odour map for OP #6 is presented in Appendix 24. 

OP #6 was carried out under a temperature of 23-25°C, cloud cover 2/8 and light to 
moderate winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [155, 245] – [SSE, WSW] [3.1, 6] 

Bancell Rd 10m [110, 250] – [ESE, WSW] [1.1, 4] 

DPIRD 3m [135, 250] – [SE, WSW] [1.7, 5.8] 

Presentation of the results 

Due to the close proximity of the measurement points downwind of all sources (RSAs, 
Lakes and Ponds), the presentation of the results was slightly modified to provide a 
ranking of the odour source based on the odour intensity levels experienced on their 
edges at the measurement point. 

Every single measurement at one point lasted between 1 and 6 minutes. For each 
point and for the duration of the measurement at the point, the code presented in Table 
8 has been used on the odour map presented in Appendix 24. 
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Observations 

From the measurements carried out at the Residue Area, downwind of the major 
possible odour sources of the site, it was possible to provide a ranking of their potential 
for odour emissions. This assessment was undertaken under considered similar wind 
conditions and therefore dilution. It should be considered that this ranking does not 
provide an absolute strength of a source but a relative one to other source’s strengths. 
The intensity rank needs then to be associated to the surface area of the source(s) to 
understand their role regarding the odour emission potential for the Residue Area, and 
the risk associated with them if abnormal operating conditions occur with likely higher 
odour emissions than usual (see OOA section 3.1). 

The relative ranking of the sources from their odour emissions potential is as follows: 

• HIGH emissions: ROCPs, Cooling Pond and superthickener; 

• MEDIUM to HIGH emissions: Partly wet sections of the RSAs, Sand Lake; 

• MEDIUM emissions: Partly dry sections of the RSAs; 

• LOW to MEDIUM emissions: Oxalate 1 & 2, Spent Liquor Pond, ROWS Pond, 
Detention Ponds 1 & 2, fresh water duck pond and the Lower Dam(1)  

(1) The lower dam was not assessed during OP #6 but during several surveys prior to this one 

2.4.20 OFA #17 Wednesday 9 March 2022 – 18.45 to 20.30 

Odour map for OFA #17 is presented in Appendix 25. 

OFA #17 was carried out under a temperature of 26-28°C, cloud cover 8/8 (overcast) 
and calm to light winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [185, 215] – [S, SW] [1.5, 2.4] 

Bancell Rd 10m [200, 245] – [SSW, WSW] [0, 1.7] 

DPIRD 3m [165, 230] – [SSE, SW] [0.3, 2.2] 

Activity at the Residue Area 

The sand mix was poured into the Sand Lake and the mud was poured at RSA 8. 

The Residue Area was under abnormal operating conditions. 

There were planned works implemented on this day with a reduced production at the 
refinery. However, the forecasted sand plan matched the actuals. Flows for sand 
mixture under this reduced capacity are normally 50-60% of normal flow days. Low 
flows dilute the sand being deposited at residue at the sand pour (high water to sand 
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ratio). The mud has a less effect on the flows to the dry beds as the super thickener is 
normally pumped down during this low flow days to maintain normal consistency.  

Therefore, despite a reduction in production at the refinery, it is not expected that it 
significantly impacted the levels of odour emissions at the Residue Area. 

Observations 

The Wet Cement odour was recognised up to 3,600m to 3,900m at subtle and obvious 
levels from the northern side of the activity boundary. The Wet Cement odour was 
impacting the area for the whole duration of the survey. The odour map in Appendix 
25 shows that the plume was constantly following a similar path of about 1,800m wide. 

As per OFA #16, there was a slightly higher frequency of impacts than usual at points 
7, 8, 9, 10 and 21 with the Wet Cement odour recognised at subtle and obvious level. 
An earlier evening survey may have provided a more stable atmosphere and lower 
dispersion which may have explained the higher obvious odour impacts. 

2.4.21 OP #7 Saturday 19 March 2022 – 5.25 to 6.40 

Odour map for OP #7 is presented in Appendix 26. 

OP #7 was carried out under a temperature of 19-20°C, cloud cover 6/8 and calm to 
light winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [145, 195] – [SE, SSW] [0, 5] 

Bancell Rd 10m [130, 225] – [SE, SW] [0, 3.1] 

DPIRD 3m [130, 200] – [SE, SSW] [0.8, 4.2] 

Activity at the Residue Area 

The sand mix was poured into RSA6 North, and the mud was poured into RSA 7.  

Observations 

During this early morning survey with cooler conditions than during summer and low 
wind speed, Wet Cement subtle odour could be recognised up to 5,200m from the 
northern activity boundary of the Residue Area. 

As per OFA#16 and OFA #17, a more stable atmosphere and lower dispersion may 
be more likely the conditions at this period of the day and period of the year with cooler 
conditions. It may explain the further distances (points 6A and 6B) at which subtle Wet 
Cement odour was recognised. It should also be noted that the Wet Cement odour 
was recognised only once despite several assessments at these points during this OP. 
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2.4.22 OP #8 Monday 21 March 2022 – 5.25 to 7.10 

Odour map for OP #8 is presented in Appendix 27. 

OP #8 was carried out under a temperature of 17-18°C, cloud cover 0/8 and light to 
gentle winds: 

 
Wind direction range 

(deg & azimuths) 
Wind speed range 

(m/s) 

Bancell Rd West 10m [160, 190] – [SSE, S] [3.7, 5.7] 

Bancell Rd 10m [160, 200] – [SSE, SSW] [1.1, 3] 

DPIRD 3m [140, 200] – [SE, SSW] [1.9, 5.3] 

Activity at the Residue Area 

The sand mix was poured at the RSA6 North, and the mud was poured at RSA 7. 

Observations 

During this early morning survey and cooler period than during summer, Wet Cement 
odour could not be recognised further than the boundary of the Alcoa Farmlands Area. 

This is significantly different from two days earlier during OP #7. The reason may be 
partly related to the possibility of more stable atmospheric conditions during OP #7 
with an overcast sky, lower wind speeds and cool temperatures. 

2.4.23 OFA and OP results and interpretations 

Results that have emerged from these surveys are: 

• 10m high winds appear to more likely drive the odour plumes emitted from the 
Residue Area and not ground level odour wind; 

• Under a quasi-constant light-gentle wind, some plumes remain narrow 
compared to the length of the Residue Area section (3,000m E-W section, 
3500m NW-SE section) with some widths of about 1,500 to 1,800m. 

• There are no significant other odours in the 3km to 5km area around the 
Residue Area except some odours of livestock or manure. 

Figure 5 presents the consolidated results of the 17 OFAs and 8 OPs between the 5th 
of October 2021 and the 21st of March 2022. 

Representations show when a Wet Cement odour was recognised at this point. It 
depicts the highest odour intensity possible at least during one OFA or one OP. 

All points have been patrolled numerous times downwind of the Residue Area and 
under conducive conditions for Wet Cement odour impacts should they reach this 
point. 
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Figure 5: Consolidated offsite odour findings and estimated odour footprints
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3. Comparative odour impact footprint 

The information presented in this section is based on reasoning similar to the 
comparative dispersion modelling. Although no odour modelling was performed, 
simple power function ratios derived from steady-state Gaussian plume modelling 
were used. 

The power function used to derive the expected new offsite odour footprint distance 
D1 from the existing offsite odour footprint distance D0 is: 

(
𝐷1

𝐷0
) = (

𝑂𝐸𝑅1

𝑂𝐸𝑅0
)

0.7

 

With: OER0: Existing odour emission rate for the existing surface area sources at 
the Residue Area 

OER1: Future odour emission rate from the existing surface area sources 
and the new proposed RSA10 

For a surface area, the OER is the product of the surface area of the source by the 
specific odour emission rate (SOER) expressed per unit of surface area. 

The Refinery Water Areas and material received will remain unchanged after the 
commissioning of RSA10. RSA10 will receive similar material as other RSAs. 
Therefore, the component that may have the most significant role regarding odour 
emissions and impacts is the variation of the surface area of the current RSAs and the 
addition of the surface area of RSA 10. RSA10 will have similar behaviour regarding 
odour emissions to the other RSAs. 

Figure 6 shows all possible odour sources of the Wagerup Alcoa Residue Area 
(existing and with the new RSA10). It should be noted that the Lower Dam was 
excluded as a source for this project (see OOA section 3.1 and section 2.4.25). 

According to the assessment carried out during this project (section 3.4.26) and the 
findings per source type at the Residue Area regarding the significance of their odour 
emissions, Figure 6 shows the sources that are considered major for odour emissions 
(with a white contour). 

According to the information provided by Alcoa, the total operational Active Mud Drying 
area for RSAs 3 to 9 (January 2022) was 195.8 Ha. Wagerup residue loses drying 
surface area every year due to residue drying area embankment wall lifts. By 2027 the 
residue area drying area is forecast to be approximately 178.4 Ha with an additional 
42.4 Ha from RSA 10. 

It is assumed that the total OER for the Residue Area is from the major odour 
sources only (white contour in Figure 6) and not from the sources identified as being 
with lower emissions (see OOA section 3.1 and section 3.4.25). Every major source 
has the same average 𝑆𝑂𝐸𝑅𝑀𝑎𝑗

̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  which multiplied by the surface area of all major 
sources equal to the total OER of the Residue Area. 
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Figure 6: Major odour sources (white contour) and RSA surface areas (Jan. 2022) 

It is assumed that the RSA10 will have the same 𝑆𝑂𝐸𝑅𝑀𝑎𝑗
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ . 

In this case the ratio of the OERs post and prior to RSA10 with all the same average 
𝑆𝑂𝐸𝑅𝑀𝑎𝑗
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  will be equal to the ratio of the surface area of all major sources 𝐴𝑀𝑎𝑗  post 
and prior to the new RSA10. 

(
𝑂𝐸𝑅1

𝑂𝐸𝑅0
) =

𝑆𝑂𝐸𝑅1. 𝐴1

𝑆𝑂𝐸𝑅0. 𝐴0
=

𝑆𝑂𝐸𝑅𝑀𝑎𝑗
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ . 𝐴1

𝑆𝑂𝐸𝑅𝑀𝑎𝑗
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ . 𝐴0

=
𝐴𝑀𝑎𝑗 + 𝐴𝑅𝑆𝐴10

𝐴𝑀𝑎𝑗
 

With: 

A0: current surface area of the operational Active Mud Drying area for RSAs 3 to 9 
(194.5 Ha) and other sources, i.e. ROCP 2 & 3, Superthickener, Sand Lake, Cooling 
Pond (42.5 Ha) 

A0 = 195.8 + 42.5 = 238.2 Ha 
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A1: future surface area of the operational Active Mud Drying area considering the 
drying surface area deficit for RSAs 3 to 9 (178.4 Ha), the surface area of RSA 10 
(42.5 Ha) and other sources, i.e. ROCP 2 & 3, Superthickener, Sand Lake, Cooling 
Pond (42.5 Ha) 

A1 = 178.4 + 42.5 + 42.5 = 263.4 Ha 

The ratio of the sum of the current major source surface area and the surface area of 
RSA10 to the current major source surface area at the Residue Area is equal to 1.1. 

The current odour footprint distance of the Residue Area emissions is about 3,650m 
for obvious level and 4,250m for subtle levels (see section 3.4.29). It is also aligned 
with the unique odour complainant for the last year or so. 

By applying the power function, the expected odour footprint distance would be: 

• about 3,900m for obvious levels 
• about 4,550m for subtle levels 

which represents an increase of about 7% of the current estimated odour footprint (see 
Figure 7). 

Although RSA 10 will be located in the southern section of the Residue Area, it is not 
expected that the southern odour footprint limit would be significantly further away from 
the northern odour footprint because of: 

• the cumulative emission with other sources;  

• the uncertainties attached to the distance of the odour footprint. 

In conclusion, following the commissioning of RSA10, the odour footprint may 
potentially increase by approximately 7% from the current odour footprint. This 
prediction considers the cumulative emissions from the overall Residue Area (with 
RSA mud drying surface area decreasing over time as the height of the RSAs 
increases) as well as the addition of the new RSA10 surface area (refer to the 2017 
Alcoa Wagerup Alumina Refinery LTRMS). During the operational life of RSA10, the 
mud drying area will reduce back to the current area of 195.8Ha, and the 
corresponding emissions footprint is also predicted to reduce back to the May 2022 
footprint. For comparative reference, in 2017 when Wagerup RSA9 was 
commissioned, the mud drying area peaked at 230 Ha and has reduced to 194.5 Ha 
at the time the odour field assessments were completed for this report. 

This limited increase and then decrease of the odour footprint should not increase the 
current odour risk level. 
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Figure 7: Current and future projected odour footprint (Residue Area emissions) 
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4. Conclusion 

The Alcoa refinery at Wagerup extracts alumina from bauxite and stores wastes and 
residues in Residue Storage Area (RSA) or Residue Area in a controlled environment. 

Alcoa will submit a works approval application to DWER to build and operate a new 
dry storage area RSA10. The works approval application for this project requires the 
inclusion of an odour assessment that meets the requirements of the DWER Odour 
Emissions Guideline (DWER, 2019).  

A screening and detailed analysis were undertaken according to the DWER Odour 
Emissions Guideline. The following conclusions can be made from consideration of 
the findings and outcomes of these analyses: 

• The Residue Area represents a substantial surface area exposed to 
atmosphere and odour mitigation is difficult. However, some management 
actions are in place at the Residue Area to minimise odour emissions as much 
as possible; 

• Although few dwellings are closer than 1,000m, most of the sensitive receptors 
are located beyond 1,400m from the activity boundary of the Residue Area; 

• Prevailing winds are SW/S and E/SE winds according to the 7-year wind roses 
of the two Alcoa-owned weather stations. Topographic features with the 
presence of the scarp on the east of the refinery and Residue Area may 
generate specific wind conditions. 

• Odour complaints have significantly decreased over the last six years to reach 
a level where a unique resident has been complaining regarding odour likely 
from the Residue Area for the last year or so. 

• Odour surveys were carried out in the vicinity of the Residue Area under 
different atmospheric and operating conditions. Odour footprints from the 
Residue Area odorous emissions were estimated for the survey period and then 
extrapolated to a yearly period with consideration of possibly more conducive 
atmospheric conditions during the winter period. Finally, a projected odour 
footprint with the new RSA10 was also provided. An odour footprint for obvious 
and for subtle odour intensity levels were provided for each estimation, 
extrapolation, and projection. Table 10 summarises these odour footprint 
maximum distances. 

Table 10: Odour footprint maximum distances 

 Estimated odour 
footprint from 6-
month surveys 

Extrapolated 
odour footprint 

with winter period 

Projected future odour 
footprint with the new 

RSA10 

Obvious level ≈ 3,200m ≈ 3,650m ≈ 3,900m 

Subtle level ≈ 3,700m ≈ 4,250m ≈ 4,550m 
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With the existing operating conditions and management in place at the Residue Area 
and consideration of its location and the meteorological conditions of the area, odour 
emissions from this activity can impact at distances within which sensitive receptors 
live. 

However, odour complaint data shows that the number of odour complainants has 
reduced to a single resident north of the activity.  

The projected maximum odour footprint with the new RSA10 within an area with a 
limited number of sensitive receptors should not increase the odour impact risk of the 
Residue Area which should remain low. 
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Appendix 1 - Aerial photo of the Residue Area (April 
2020) 
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Appendix 1: Aerial photo of the Residue Area and zones identification 
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Appendix 2 - Flow Chart of the Wagerup Residue 
Area 
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Appendix 2: Flow chart of the Wagerup Residue Area (Sce: Alcoa – Doc No AUACDS-2048-1230) 

 



OPAM 21011803 Alcoa of Australia – New Residue Storage Area (RSA) 10 

Works Approval - Odour Risk Assessment 
 

 

6 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 3 – OP #1 results 
Tuesday 5 October 2021 

18.10 – 18.52 
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Appendix 3: Odour Map OP #1 – Tuesday 5 October 2021 – 18:10 to 18:52 
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Appendix 4 – OP #2 results 
Wednesday 6 October 2021 

6.25 – 8.50 
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Appendix 4: Odour Map OP #2a – 6 October 2021 – 6:25 to 6:55 
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Appendix 4: Odour Map OP #2b – 6 October 2021 – 8:25 to 8:50 
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Appendix 5 – OFA #1 results 
Friday 8 October 2021 

7.40 – 9.39 
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Appendix 6 - OFA #2 results 
Tuesday 12 October 2021 

17.25 – 19.05 
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Appendix 6: Odour Map OFA #2 – Tuesday 12 October 2021 – 17.25 – 19.05  
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Appendix 7 - OFA #3 results 
Wednesday 13 October 2021 

6.50 – 8.40 
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Appendix 7: Odour Map OFA #3 – Wednesday 13 October 2021 – 6.50 to 8.40  
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Appendix 8 - OP #3 results 
Monday 1 November 2021 

15.20 – 17.05 
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Appendix 8: Odour Map OP #3 – Monday 1 November 2021 – 15.20 to 17.05 
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Appendix 9 - OP #4 results 
Thursday 4 November 2021 

15.50 – 17.50 
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Appendix 9: Odour Map OP #4 – Thursday 4 November 2021 – 15.50 to 17.50 
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Appendix 10 - OFA #4 results 
Thursday 11 November 2021 

17.10 – 18.10 
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Appendix 10: Odour Map OFA #4 – Thursday 11 November 2021 – 17.10 to 18.10 
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Appendix 11 - OFA #5 results 
Friday 12 November 2021 

6.05 – 7.30 
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Appendix 11: Odour Map OFA #5 – Friday 12 November 2021 – 6.05 – 7.30  
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Appendix 12 - OFA #6 results 
Thursday 18 November 2021 

15.10 – 16.45 
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Appendix 12: Odour Map OFA #6 – Thursday 18 November 2021 – 15.10 to 16.45 
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Appendix 13 - OFA #7 results 
Monday 29 November 2021 

16.05 – 17.30 
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Appendix 13: Odour Map OFA #7 – Monday 29 November 2021 – 16.05 to 17.30  
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Appendix 14 - OP #5 results 
Thursday 2 December 2021 

17.10 – 18.30 
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Appendix 14: Odour Map OP #5 – Thursday 2 December 2021 – 17.10 – 18.30 
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Appendix 15 - OFA #8 results 
Thursday 9 December 2021 

9.55 – 11.40 
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Appendix 15: Odour Map OFA #8 – Thursday 9 December 2021 – 9.55 to 11.40  
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Appendix 16 - OFA #9 results 
Monday 13 December 2021 

15.30 – 16.45 
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Appendix 16: Odour Map OFA #9 – Monday 13 December 2021 – 15.30 to 16.45  
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Appendix 17 - OFA #10 results 
Monday 20 December 2021 

17.10 – 18.45 
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Appendix 17: Odour Map OFA #10 – Monday 20 December 2021 – 17.10 – 18.45  
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Appendix 18 - OFA #11 results 
Tuesday 21 December 2021 

7.20 – 8.55 
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Appendix 18: Odour Map OFA #11 – Tuesday 21 December 2021 – 7.20 to 8.55  
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Appendix 19 - OFA #12 results 
Tuesday 11 January 2022 

16.45 – 18.20 
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Appendix 19: Odour Map OFA #12 – Tuesday 11 January 2022 – 16.45 to 18.20  
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Appendix 20 - OFA #13 results 
Tuesday 18 January 2022 

10.25 – 11.40 
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Appendix 20: Odour Map OFA #13 – Tuesday 18 January 2022 – 10.25 to 11.40 
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Appendix 21 - OFA #14 results 
Monday 24 January 2022 

16.30 – 17.50 
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Appendix 21: Odour Map OFA #14 – Monday 24 January 2022 – 16.30 to 17.50  
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Appendix 22 - OFA #15 results 
Tuesday 8 February 2022 

16.20 -17.40 
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Appendix 22: Odour Map OFA #15 – Tuesday 8 February 2022 – 16.20 to 17.40  
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Appendix 23 - OFA #16 results 
Tuesday 22 February 2022 

19.05 – 20.35 
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Appendix 23: Odour Map OFA #16 – Tuesday 22 February 2022 – 19.05 to 20.35  
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Appendix 24 - OP #6 results 
Thursday 3 March 2022 

14.45 – 16.20 
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Appendix 24: Odour Map OP #6 – Thursday 3 March 2022 – 14.45 to 16.20 
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Appendix 25 - OFA #17 results 
Wednesday 9 March 2022 

18.45 – 20.30 
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Appendix 25: Odour Map OFA #17 – Wednesday 9 March 2022 – 18.45 to 20.30  
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Appendix 26 - OP #7 results 
Saturday 19 March 2022 

5.25 – 6.40 
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Appendix 26: Odour Map OP #7 – Saturday 19 March 2022 – 5.25 to 6.40 
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Appendix 27 - OP #8 results 
Monday 21 March 2022 

5.25 – 7.10 
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Appendix 27: Odour Map OP #8 – Monday 21 March 2022 – 5.20 to 7.10  

 


