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1. INTRODUCTION 

This report has been prepared by PAEHolmes on behalf of Cardno Pty Ltd who in turn are acting for Joe 
White Maltings Pty Ltd (JWM) and ABB Grain Limited.  It presents a response to the objections provided 
by Lipa Pharmaceuticals Limited of 21 Reaghs Farm Road, Minto to the proposed development of a 
malting plant in the neighbouring lot at Stonny Batter Road, Minto. 
 
The report comprises the following components: 

• Review of issues raised in the objection 
• Estimate of odour emissions from the plant 
• Dispersion modelling results 
• Estimate of odour “taint” in Lipa products 

 
Following the submission of the Lipa objection representatives from Holmes Air Sciences and Cardno 
visited the Lipa property to obtain a greater understanding of the companies concerns and the 
processes carried out at the property.  This meeting took place in the Lipa boardroom on the 9 February 
2009 and Lipa did not permit a tour of their property.   

2. REVIEW OF ISSUES RAISED BY LIPA 

Joe White Maltings Pty Ltd (JWM) propose to establish a malt processing plant and export grain packing 
facility to be located at Stonny Batter Road, Minto.  
 
The site location is shown in Figure 1. 
 
The layout of the proposed JWM plant is shown in Figure 2. 
 
The plant would convert barley into malt through a kilning process. In addition the grain packing facility 
would receive and pack wheat, oats, barley and a variety of other grain/pulse commodities for overseas 
dispatch. The annual capacity of the malt plant would be 110,000 tonnes.  
 
The initial air quality assessment was conducted by Holmes Air Sciences, 9th October 2008 (Holmes Air 
Sciences, 2008). Objections to the development of this plant have been raised by Lipa Pharmaceuticals 
Limited who operate a plant in the neighbouring lot to the south. 
 
Reports were prepared in support of this objection by Mr Alex Jochelson of Pollution Control 
Consultancy  and Design (PCCD, 2008) and Dr Richard Oppenheim, Principal of Dr Richard C Oppenheim 
(Oppenheim, 2008).  They relate to potential air quality impacts of the proposed plant on the Lipa 
product.   
 
Report by Alex Jochelson 
The report prepared by Mr Jochelson addresses the need for an odour assessment and the assessment 
of the impacts of nitrogen oxides.   
 
A detailed odour assessment according to the Approved Methods for the Modelling and Assessment of 
Air Pollutants in New South (DECC, 2005) was not initially prepared as this was not one of the specific 
Director-General’s requirements.  Furthermore DECC did not specify a quantitative assessment. 
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While it is the case that the JWM plant does have odour emissions, they are not of an inherently 
objectionable nature. According to Mr Jochelson’s report, Lipa staff work three 8-hour shifts therefore 
there would be no possibility of anyone at the Lipa plant being exposed 24-hours a day to odour from 
the JWM plant.   
 
Modelling of oxides of nitrogen was originally carried out for both a 50 metre and 20 metre grid spacing.  
Building wakes were included in the modelling.  An output file is attached with the details.  The 
maximum predicted concentration of total NOx was slightly less than 300 µg/m3 for both grid spacings.   
 
We have also carried out modelling runs with 10 metre spacing as suggested by Mr Jochelson and the 
maximum concentration is 310 µg/m3.  Model runs were also carried out for heights above ground level 
of 3 and 6 metres and the maximum predicted concentrations were 301 and 310 µg/m3 respectively.  
Therefore the maximum predicted concentrations of NOx at the Lipa site were captured in the original 
modelling. 
 
The impacts of JWM NOx emissions are very localised and would not have any substantial regional 
effects.  Background levels will be variable but the most significant contributor to NOx in Sydney is 
roadway traffic rather than industrial sources and there is no reason to believe that local levels would be 
substantially different from other DECC monitoring sites in Sydney.  The DECC Campbelltown site was in 
fact operated by Pilkington, the major point source in the area referred to by Mr Jochelson and is 
therefore likely to capture the impacts of this source. 
 
Mr Jochelson is correct in assuming that the exit velocity in our October 2008 assessment is not correct.  
The modelled exit velocity was 26.9 m/s and the exhaust air temperature was 27o C.  There were 
typographic errors in Table 8 of our report. 
 
Report by Dr Richard Oppenheim 
The report by Dr Oppenheim discusses the potential for contamination of Lipa products with odorous 
material in JWM plant emissions.  The report provides detailed information about the senses of taste 
and smell and the potential consequences of odour from JWM emissions being adsorbed or absorbed by 
any of the material used in the production of the therapeutic goods.  The filtration systems on the 
building are designed to control particulate matter and microorganisms, but not odour or ultrafine 
particles. 
 
As Dr Oppenheim noted, contamination is theoretically possible but the extent of the contamination (if 
any) and its consequences in terms of acceptability for Lipa product users, is very difficult to quantify at 
this stage.  
 
The Lipa plant is in an industrial location with other emission sources, such as the nearby Australian 
Specialty Inks plant immediately to the east, and next to a railway which carries diesel-powered goods 
trains.  The existing Lipa plant is therefore potentially affected by existing odour sources. Discussions 
with Lipa indicate they do not take any special precautions to control existing odour emissions. As such, 
it is anticipated they do not receive any complaints in relation to odour impact on their product.  
 
Nevertheless an odour assessment has been undertaken based on emissions from the operational JWM 
plant in Perth.  As the proposed Minto malting plant is based on the Perth plant this provides a sound 



 

PAEHolmes 
3 

 

source of information.  The focus of the assessment is the potential for odorous air to enter the Lipa 
building and thereafter taint the Lipa products. 

3. EMISSION ESTIMATION 

The odour emission rates used in this study were obtained for this purpose from testing conducted at 
the JWM plant in Perth.  Odour measurements were undertaken by The Odour Unit and results are 
included in the Appendix A. The intensity of the odour was also determined using the German Standard 
VDI3882 Intensity Scale. 
 
Four main sources of odour emissions were identified at the facility as follows: 
 

• The kiln, used to produce hot air for drying the malt, a closed system that circulates hot air 
which is opened periodically to the atmosphere to exchange air;  

• The germination vessels which are four large vats that keep the malt moist for the malting 
process to take place;  

• The steep, an initial process for wetting the malt prior to entering the germination vessels; and 
• The wastewater treatment system. 

 
Table 1 below summaries the emission assumption used in the modelling.  For the purposes of this 
assessment the malting process wastewater treatment plant was excluded as it considered that odour 
from this source would need to be controlled sot that there was no off-site impact. 
 
One of the measurements from the germination vessel was excluded as it was considered that this was 
an outlier and not representative of normal emission conditions. 

Table 1 : Odour emission estimation for JWM plant Minto 

Source Stack height (m) 
Temperature 
(degrees) Exit velocity (m/s) Diameter (m) ou.m3/s 

Kiln Stack 16.92 50 3.61 11.1 1015582 

Germ 1 7.98 20.3 3.25 5.36 16923 

Germ 2 7.98 21.9 4.28 5.36 23913 

Germ 3 7.98 23 2.69 5.36 22013 

Germ 4 7.98 22.3 3.64 5.36 18321 
Steep (6 
vessels) 13 17 12.7 0.257 7393 

 

4. DISPERSION MODELLING 

Potential impacts of the proposed facility on the Lipa plant have been assessed using AUSPLUME Version 
6.  AUSPLUME is an advanced Gaussian dispersion model developed on behalf of the Victorian EPA 
(VEPA, 1986).  It is widely used throughout Australia and is regarded as a "state-of-the-art" model.  
AUSPLUME has been used extensively for assessing odour impacts and it is the model specified by the 
NSW DECC in the publication on approved methods for air quality assessments (NSW DEC, 2005). 
 
The meteorological data used was as described in the Holmes Air Sciences (Holmes Air Sciences, 2008) 
report. 
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Model runs were undertaken with the different odour source types modelled separately and combined. 

5. APPROACH TO ESTIMATION OF ODOUR IN LIPA PRODUCTS 

The following conservative approach has been adopted to provide an estimate of the potential for 
odour (taint) in Lipa’s products.  This approach cannot be regarded as rigorous as it does not take into 
account manufacturing   processes undertaken at the Lipa property that impact on odour adsorption 
and absorption by the range of materials used in the plant.  Rather we are assessing the potential 
impact from the proposed JWM plant as an educated estimate of the upper limit of the potential 
contamination of the product by odour in JMW emissions. 
 
As noted by Dr Oppenheim and confirmed in discussions with Lipa management and staff during an on-
site meeting held on 9 February 2009, Lipa manufacture a wide range of goods and there are a large 
range of materials including soft capsules, tablets, hard shell capsules, liquids and creams which could 
act as substrates for the absorption/adsorption of odorous compounds.   
 
The approach adopted has been to estimate odour concentrations based on dispersion modelling at the 
air intake points of the Lipa building.  From the information provided by Lipa on 13 February with 
respect to the height of the building and ventilation design within the building some sensitivity testing 
has been undertaken to determine odour levels at a series of heights above ground level ranging from 3 
– 12 metres.  From a visual inspection it is likely that the roof of the Lipa building and hence the air 
intake points would be between9 and 12 metres above ground level. 
 
The approach is not a conventional odour assessment where air quality criteria for odour and peak-to-
mean factors are incorporated into the model.  As noted above, in this instance, the assessment is 
attempting to estimate the amount of odorous materials in the JWM air emissions than could be 
absorbed/adsorbed by material used within the Lipa building over an 8-hour period.   
 
Maximum predicted 8-hour, 24-hour and annual average odour concentrations at the various inlet 
points are summarised in Table 2.  Contour plots of ground level odour for the different source types 
and different averaging times are shown in Figure 4 to Figure 11. 
 
The assumed locations of these air-intake points were as provided by Lipa and are shown in Figure 3. As 
the height of the building has been stated at 9.3m, concentrations at these receptors were modelled for 
3, 6, 9, and 12 metres above ground level.  This range of heights forms an acceptable assessment 
approach because the predictions were found to be not very sensitive to height above ground level. 
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Table 2 : Predicted odour concentration (ou) at air intake points on the Lipa building  

 

Air intake 
point ID as 
noted on 
figure 

X coordinate 
(m) 

Y coordinate 
(m) 

Height 
above 
ground level 
(m) 

Maximum 8-
hour 
average 
odour 

Maximum 
24-hour 
average 
odour 

Annual 
average 
odour 

1 300623 6231627 3 9.03 4.18 0.63 
2 300557 6231629 3 9.19 5.20 0.96 
3 300622 6231567 3 7.30 3.25 0.37 
4 300534 6231575 3 9.46 3.51 0.64 
5 300599 6231517 3 7.03 2.96 0.31 
6 300553 6231515 3 7.61 3.49 0.41 
1 300623 6231627 6 9.11 4.29 0.66 
2 300557 6231629 6 9.62 5.27 1.00 
3 300622 6231567 6 7.38 3.28 0.37 
4 300534 6231575 6 10.24 3.79 0.65 
5 300599 6231517 6 7.15 3.00 0.31 
6 300553 6231515 6 8.01 3.61 0.41 
1 300623 6231627 9 9.23 4.44 0.71 
2 300557 6231629 9 10.20 5.49 1.06 
3 300622 6231567 9 7.50 3.33 0.38 
4 300534 6231575 9 11.36 4.19 0.68 
5 300599 6231517 9 7.34 3.06 0.32 
6 300553 6231515 9 8.50 3.77 0.42 
1 300623 6231627 12 9.57 4.63 0.78 
2 300557 6231629 12 12.00 5.97 1.13 
3 300622 6231567 12 7.65 3.39 0.40 
4 300534 6231575 12 12.62 4.64 0.71 
5 300599 6231517 12 7.61 3.16 0.33 
6 300553 6231515 12 8.87 3.91 0.43 

 

1. Training Room and Retention Store 
2. Raw Material Warehouse 
3. Canteen and Reception 
4. Warehouse, Office and Sample booth 
5. Office extension and Microlabs 
6. Softgel fresh 

 
JWM provided information on the range of chemicals that could be present in the odour from the 
malting process (see Appendix B).  
An 8-hour material exposure period has been selected as representative of a typical work shift.  Note 
that the values in Table 2 are the maximum 8-hour values over a year.  Across the plant roof they 
average at 9 - 11 odour units.  On an annual average basis, they range from 0.3 to 1 odour unit. 
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It has been assumed that air at a concentration of 10 odour units is taken into the building and 
exchanged twenty times an hour in a room in which material is being prepared.  It has also been 
assumed that this air is able to effectively flow through a liquid substrate (assumed to be water) and 
that all odour in the air is absorbed by the liquid over an 8-hour period with twenty air changes per 
hour.  Therefore for every litre of odorous air flowing into the building, it is assumed that a litre of liquid 
absorbs 160 times (20 x 8) the mass of the odorant in that litre of air.   
 
This of course would not happen in practice as the exposed liquid surface would be quite small and 
absorption and adsorption would be limited.  No account has been taken of the solubility in water or 
partition coefficient of the compound.  This approach is therefore very conservative as it is likely to be a 
significant overestimation of the amount of odorous compounds retained by material used in 
preparation of the products. 
 
In order to quantify the odour absorption it is necessary to have information on odour thresholds of 
individual compounds and to convert the odour units estimated in the intake air to concentrations in 
mg/m3.  Once the compounds have been adsorbed in the water it is necessary to convert those 
concentrations in ppb back to detectable odour in the air above the liquid. 
 
Compounds have been assessed where there are available data on the odour threshold in ambient air 
and odour threshold in the air above the liquid in which the compound is dissolved based on the 
concentration of the specific compound in the liquid. 
 
The estimated concentration of a particular compound in the odorous air is based on reported odour 
thresholds for that compound.  Various sources of data are referenced in the table below.  The 
concentration of odorants “captured” by the liquid is then compared with the odour detection threshold 
reported for compounds dissolved in water.  The odour threshold in the air above the water refers to 
the concentration of the compound in the water in ppb (www.leffingwell.com).   The method  (Buttery 
et al, 1971) (Guadagni et al, 1963)requires the substance to be dissolved in water which is used to half 
fill a polyethylene bottled fitted with a tube that can be inserted just inside the nostril.  The panel 
member squeezes the bottle to push the air above the water into the nose.  The odour detection 
threshold is reported as the concentration of the substance in water when 10% of the panel can detect 
the presence of chemical relative to controls of pure water. 
 
Seven representative compounds from the list provided by JWM and reproduced in Appendix B were 
assessed. 

http://www.lefingwell.com/
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Table 3 : Estimate concentrations of odorous compounds in Lipa product 

 
Compound Odour threshold 

in air 
(mg/m3) 

Concentration at 
10 odour units 
(mg/m3) 

Estimated 
concentration in 
water after 8 
hours and 20 air 
changes(ppb) 

Odour threshold 
in air above 
water 
(ppb) 

Acetaldehyde a 0.12 1.2 192 12 
Trans-2-hexenalb 0.0744 0.744 119. 17 
Furfurala 2.72 27.2 4352 3000 
Dimethyl sulfide-c 0.0267 0.267 43 0.3 
Butylaminea 0.26 2.6 416 50000 
Pyridinea 0.054 0.54 86 2000 
Vanillind 0.002 0.02 3 20 
Log average 
concentration 

  125 120 

 
a. AIHA 1989 
b. Ullrich and Grosch 1988 
c. Ruth 1986 
d. Calkin and Jellinek 1994 

 
For some compounds the predicted concentration in the water is higher than the odour threshold and 
for some it is lower.  Given the large range in odour thresholds, the log average of the estimated 
concentrations has been compared with the log average of the odour threshold for the compounds.  The 
values are very similar.  This means that the combined concentrations of the odorants is just at the 
odour threshold. 
 
This indicates that with very conservative assumptions, the odour from “taint” due to JWM products 
would be barely perceptible in the Lipa products. 
 
Without any specific manufacturing information from Lipa about their operation it is not possible to be 
more rigorous.  However the approach adopted has been to estimate an upper limit of the degree of 
potential contamination.  

6. CONCLUSIONS 

This report has addressed air quality issues raised my Mr Alex Jochelson and Dr Robert Oppenheim in 
support of an objection raised by Lipa Pharmaceuticals to the proposed JWM plant. 
 
The issue of potential NO2 impacts raised by Mr Jochelson has been addressed by additional modelling 
which demonstrates that there is unlikely to be any impact. 
 
The issue of potential taint in Lipa’s product is more difficult to address and at this stage Lipa have not 
provided any specific information on plant operation.  Nevertheless it is recognised that Lipa have 
concerns about potential customer complaints and noted in the on-site meeting that some customers 
are very particular about product odour. 
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A conservative approach has been adopted which provides a likely upper estimate of product 
contamination.  This upper estimate indicates that there is unlikely to be any perceptible effect on Lipa 
products at the odour concentrations likely to occur due to JWM operations.  The nature of the odour is 
also relevant, as it has a “food” quality rather than a “synthetic” chemical quality.  It is therefore less 
likely to be identified as a taint in the product.   

7. REFERENCES 

 
AIHA (1989) 

“Odor thresholds for Chenicals with Established Occupational Health Standards”prepared by 
American Industrial Hygiene Association, 475 Wolf leges parkway Akron, OH 44311-1087 1989. 
 

Buttery RG, Seifert RM, Guadagni DG and Ling LC (1971) 
 “Characterisation of additional volatile components of tomatoes” J. Sci. Fd. Agric. 19: 524-529.  
 
Calkin, RR and Jellinek, JS (1994) 
 “Perfumery: Practice and Principles” John Wiley & Sons, Inc. 
 
DECC (2005) 

“Approved Methods for the Modelling and Assessment of Air Pollutants in NSW”,  August 2005. 
 
Guadagni GG, Buttery RG and Okano S (1963) 

“Odour thresholds of some organic compounds associated with food flavours” J. Sci. Fd. Agric. 
14:761-765. 

 
Holmes Air Sciences (2008) 

“Air Quality & Odour Assessment: Proposed Malting Facility & Packing Plant, Minto NSW” 9 
October 2008. 

 
Oppenheim, RC (2008) 

“Expert Opinion on Contamination of Therapeutic Goods made by Lipa Pharmaceuticals Ltd 
resulting from the activities of the proposed Joe White Maltings malting plant at Minto” 4 
December 2008. 

 
Pollution Control Consultancy and Design (2008) 

“Proposed malt processing operation of Joe White Maltings Pt Ltd on Lot 201 Stonny Batter 
Road, Minto Review of Air Pollution Assessment” 11 December 2008. 
 

Ruth, JH (1986) 
“Odour thresholds and irritation levels of several chemical substances: A review” Am. Ind. Hyg. 
Assoc. J. 47 A142-A151. 
 

Ullrich F & Grosch W (1988) 
“Flavour deterioration of soy-bean oil: Identification of intense odour compounds formed during 
flavour reversion” Fat Science Technology 90 932-6, 1988. 
 



 

PAEHolmes 
9 

 

VEPA (1986) 
"The Ausplume Gaussian Plume Dispersion Model", Environment Protection Authority, Olderfleet 
Buildings, 477 Collins Street, Melbourne Victoria 3000, Publication Number 264. 

 
 



 

PAEHolmes 
 

 
 

 
FIGURES 
 



 

PAEHolmes 
 

 
 

 

Figure 1: Site location 
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Figure 2 Site layout 
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Figure 3: Air-intake points at Lipa Pharmaceuticals 
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Figure 4: Maximum 8 hour average of all sources (ou)    Figure 5: Maximum concentration over all hours (ou) 
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Figure 6: Maximum 8 hour average of Kiln source only (ou)        Figure 7: Maximum concentration over all hours for Kiln 
source only (ou) 
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Figure 8: Maximum 8 hour average of Germination vessels only (ou)   Figure 9: Maximum concentration over all hours for 
Germination vessels only (ou) 
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Figure 10: Maximum 8 hour average of Steep building (ou)   Figure 11: Maximum concentration over all hours for Steep building 
only (ou) 
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APPENDIX A: Odour Unit testing results 
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APPENDIX B 
INFORMATION ON COMPOUNDS IN MALTING PROCESS 
PROVIDED TO PAEHOLMES BY JWM 
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Below is some general information on the flavour compounds in malt 
 

• Table 4.14 above from Briggs (Malts and Malting by Dennis Briggs, Thompson Publishing, 1st ed, 
1998) list a number of volatile compounds which may contribute in some way to the flavour of 
malt, although many of these form later in the process during kilning.   

• The exact contributions of the various volatiles detected do have to be assessed however with 
the consideration of the odour thresholds and concentrations.  For example the strongest peak 
in a GC-MS trace does not necessarily equal the most potent compound.  In fact it is quite often 
the opposite which may be related to the odour threshold of the compound or the sampling 
technique. 

• There is little information on the flavour and aroma compounds responsible for the odours of 
‘green/germinating malt’. One book suggested that amines that are formed during the 
germination process are responsible for the characteristic aroma of germinating barley (The 
Dictionary of Beer and Brewing by Dan Rabin and Carl Forget, Routledge Publishing, 2nd ed, 
1998) 
Ø I would imagine that they are talking about small molecular weight amines such as 

those mentioned in the table above. 
Ø Other types of compounds from my past experience that could potentially be present 

and have green/hay type aromas are lipid degradation products such as those listed in 
the table above (C6-C9 aliphatic derivatives) as well as methoxypyrazines.  However I 
do not have any references to support this just past experience with other crops. Often 
the aroma of germinating malt is described as ‘green, hay-like, cucumber-like, grassy.  
These compounds all have these types of aromas and have the potential to form in the 
field or during germination. 

Ø I would not expect too many of the other compounds mentioned in the table above to 
be present during the germination as they are formed during complex reactions such as 
the Malliard reaction during kilning.  These include aldehydes from Stecker degradation, 
compounds with oxygen heterocyclic ring structures, sulphur containing compounds, 
heterocyclic nitrogen-containing molecules (apart from the methoxypyrazines perhaps), 
phenolics and the other compounds mentioned 

 


