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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:
e Review of issues raised in the objection
e Estimate of odour emissions from the plant
e Dispersion modelling results
e 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, 9" 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 NO, was slightly less than 300 ug/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 ug/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 ug/m3 respectively.
Therefore the maximum predicted concentrations of NO, at the Lipa site were captured in the original
modelling.

The impacts of JWM NO, emissions are very localised and would not have any substantial regional
effects. Background levels will be variable but the most significant contributor to NO, 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 27° 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
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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:

e Thekiln, 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;

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

e The steep, an initial process for wetting the malt prior to entering the germination vessels; and

o 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

Temperature

Source Stack height (m) (degrees) Exit velocity (m/s) Diameter (m) ou.m®/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 X coordinate | Y coordinate | Height Maximum 8- | Maximum Annual
point ID as (m) (m) above hour 24-hour average
noted on ground level | average average odour
figure (m) odour 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

G S

Training Room and Retention Store
Raw Material Warehouse
Canteen and Reception

Warehouse, Office and Sample booth

Office extension and Microlabs

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/m>. 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.
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Table 3 : Estimate concentrations of odorous compounds in Lipa product

Compound Odour threshold | Concentrationat | Estimated Odour threshold
in air 10 odour units concentration in in air above
(mg/m®) (mg/m®) water after 8 water
hours and 20 air (ppb)
changes(ppb)
Acetaldehyde * 0.12 1.2 192 12
Trans-2-hexenal® 0.0744 0.744 119. 17
Furfural® 2.72 27.2 4352 3000
Dimethyl sulfide™ 0.0267 0.267 43 0.3
Butylamine® 0.26 2.6 416 50000
Pyridinea 0.054 0.54 86 2000
Vanillin® 0.002 0.02 3 20
Log averag.e 125 120
concentration
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 NO, 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.

PAEHolmes



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.
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Figure 3: Air-intake points at Lipa Pharmaceuticals
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APPENDIX A: Odour Unit testing results
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THE ODOUR UNIT (WA) PTY LTD

Phone: +81 8 9330 2475 Z\
Showrcom 1 Facsimile: +81 8 8330 1888
186 Hulme Court  Email: tschulzi@odourunit.con.au “ATA-
THE QODOUR Myaree Internet wawow.odourunit com.au L r
UNIT - WA 85154 ABM:TD 1254320768 v
Accreditation Mumber:
144074

Form 06 - Perth Laboratory
Odour Concentration Measurement Results

The measurement was commissionad by:

Organisation  Joe White Maltings Py Ltd Telephone 03 2004 5308
Contact  Andrew Gee Facsimile -
Sampling Site  Fomrestiield Email
Sampling Method Drum & Pump Sampling Teamn €. Hough / J. Hurley
Cirder details:
Order requested by  Andrew Ges Order accepted by John Hurey

Date of order 16" September 2009 TOU Project # W1487R

Order number TEA Project Manager  John Hurey

Signed by TBA Testing operator  Clayton Hough

Investigated ltem

Identfication

Method

Measuring
Range

Ervironment

Measuring Dates
Instrument Used

Odour concentrafion in odour units ‘o', determined by sensory odour concentration
measurements, of an odour sample suppbed in a sampling bag. Odour character is also
assessed, howsver, AS4323.3:2001 and MATA accreditation do not cover the performance of
this service. Where parties other than The Cdour Unit perform the dilution of samples, the result
that has been modified by the dilution factor is not covered by The Odour Units MATA
accreditation. The collection of IFH samples and calculation of the SOER is not covered by The
Cdour Units NATA accreditation.

The odour sample bags were labellad individually. Each label recorded the testing laboratory,
sample number, sampling location (or ldentification], sampling date and time, dilution rafio (if
dilution was used) and whether further chemical analysis was required.

The ocdour concentration measurements were parformed using dynamic clfaciometry according
to the Australian Standard ‘Determination of Odour Concenftration by Cynamic Oifactometry
ASMIE4323.3:2001. The odour perception characteristics of the pansl within the presentation
series for the samples were analogous to that fior butanol calibrafion.  Any deviation from the
Australian standard is recorded in the "Comments’ section of this report.

The measuring range of the offactometer is ol i s 2" gu. I the MEasuring range was
insufficient the cdour samples will have been pre-diluted. This is specifically mentioned with the
results.

The measurements were performed in an air- and odour-conditioned room. The room
temnperature is maintained at 25°C ar less, with temperature fluctuations of less than £ 3°C.

The date of 2ach measurement is specified with the resulis.

The olfactomster used during this testing session was: ODORMAT SERIES WD4

Instrums=ntal The precision of this instrument (2xpressad as repeatability) for a sensory calibration must

Precision be r= 0477 in accordance with the Australian Standard ASMZ54323,2:2001.

ODOORMAT SERIES WO4: r= 0288 (11" & 12" December, 20081  Compliance — Yes

Instrumsental The accuracy of this instrument for a sensory calibration must be A < 0.217 in accordance

Accuracy with the Australian Standard AS/MNZ54323.3:2001.

COORMAT SERIES WD4: A =0.063 (11" & 12" December, 2008)  Compliance — Yes

Lower Defection  The LOL for the olfaciometer has besn determined to be 18 ou (four times the lowest dilution

Lt (LDL) saetting)

Traceability The measurements have been performed using standards for which the fraceability fo the
national standard has been demonstrated. The assessors are indnadually selected to comply
with foeed criteria and are monrtored in time o keep within the limits of the standard. The results
from the assessors are traceable to primary standards of n-butanal in nitrogen.

Diate: Friday, 30 January 2008 Report Mumber / Panel Roster Mumber: PER200680130

T. Schulz C. Hough

Princpal and Managing Director Authorised Signatory

_1-

The Coiour Lni (WA} Pty Lid Iszise Cate: 12.11.2003 Revslon: €&

ACH 125 438 07E |s5ued By: 56 Revislon Dabes 20.09:2007

Fam 0€ — Cxdour Conceriation Resulis Sheet (VIS Odour Measurement Manual Approved By TIS
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THE ODOUR UNIT (WA) PTY LTD

T

NATA

THE QDR
LRI Accrediation Mumbsr
14074
Odour Sample Measurement Results
Actual Sample Odour Sample Odour
TOWw Sampling Analysis ) Mominal Sample Concentration Concentration
Lsc_ac";gfn Sample  Date & Date & P;::' Tfl?llflg Sample Dilution {as received,  (Final, allowing Cl?;:g“mrer
1D Time Time Diluticn {adjusted for in the bag) for dilution)
Temperature) (ou) (ou)

Steep 7 — - 201/2008 206012008 o enn Sweet yoghurt /
Samgle#2  FOH0E) o ngens @ itazs Y & - 18,500 18,500 scur-fermented
Steep 12 — - 201/2008  20/01/2008 Sweet yoghurt /
Sample#z  FORODE2 ogiss @ 11seas O B - - 17,500 17,200 sour-fermented

Kilm 1 — - 26/01/2008  30/01/2008 P Sprouts / cooked

Sample #1 PCebes @ 10:30hrs i@ 12-25hrs 4 & B T 2,660 vegetables

Kiln 1 — - 201/2008  20/01/2008 Sprouts / cooked
Sample #2 PCeaoss @ 10:35hrs (@ 12:54hrs 4 8 - - 3,160 3,180 vegetables
Report Mumber / Panel Roster Mumber: PER20080130 -2-
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Kilm #1 (29/01/09)
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Crdour Units (ou) Abowve Threshold

Comments: The German Standard VDI3822 Intensity Scale value of three (3) is classified as "distinct”. The Odour Units (OU) above threshold
that comespond 1o the German Standard VDI38862 Intensity Scale valus of three (3) is =17.9 OU
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ACM 125 £38 075 Iszued By 5B Fienvision Cate: 2009 2007
Famn 05 —<Ddour Concenration Results Sheet Cour Measurement Manua Approved By: TIS

PAEHolmes



NATA

THE ODOUR UNIT (WA) PTYLTD

THE ODULUR
e Accrediation Numbsr
14674
Odour Panel Calibration Results
: [roes this panel calibration
Reference Odorant  Concentration of  Panel Target Range Measured Measured =
RSEE:ET Panel Roster Reference gas fior n-butan ol Concentration  Panel Threshold mmrmgﬁrm
Number (ppm) (Ppb) {ou) (ppb) (Yes  Mo)
n-butanal PER2009.01.30 498 20=4 =380 724 o s

Comments;  The measurement of odour intensity from odour samples is based on the Germian Standard VDI 3552 Part 1, Offactomeiny — Defermina tion of
Ciadowr Infensify.

Disciaimer: Parties, other than TOWU, respensible for collecting cdowr samples hereby certify that they have voluntarily furnished these cdowr 5.3I'I'_F|E’E. gp:rcﬁra‘.el;.' collecked and labelled, fo The Cdour
Unit Pty Lirmited for the purpose of odiour tessting.  The colection of odour samples by parties other than The Odowr Unit Pry Limited re‘nguishes The Cdour Unit Ply Lmited from a0 responsibility for the
sample collestion and amy 2ffects or actionz: that the results frorn tha teat(s) may have

This diocurment is isswed in acsordance with NATA's accrediation reguiremants. This report shall not be reproduced, sxceps in full.

EMD OF DOCUMENT

Report Mumber f Panel Roster Mumber: PER20080130 -

The Criour LN (Wiag Py Lid ssue Date 12.11.2002 Revislonc &
ACMN 126438 075 lszuad By: 5B Fesision Date: 20.09. 2007
Fam 08 — Cdour Goncendadon Reguls Sneet Coour veasurement Sanug Approved By, TS
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THE ODOLR
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MNATA

v

Arcredialcn Hurb=i

Fhone +E1 B 3330 3476
Enosroom 1 Facsimile =27 B 3330 1552
1€ Huime Court Emal: 55
Wiyarss  mbemel 0
W B1E4 ABM: TO 126 433 07E

14374
Form 06 - Perth Laboratory
Odour Concentration Measurement Results
The measurETent & commission=d e
organission  Jo= Whiss kabegs Pty Lid Tel=phon= 035604 23058
conlact  Andmew Ge= Facsimil= -
Bampling Sh=  Fomestisid Emall AndresGesilabbooom.au

Samping Methsd  Drum & Pump, FH

Crder detals

Order requesied by Andrew Ges
Dal= of ordier 15" Sapbemizer 2005
Crder number  TEA
Sgn=iby TEA

InyesT gabea Hem

IdenETicagon

Metnod

Mezxsuring
Range

Errenzrmmer

Mexsuring Dal=s
Insinement Used
Insmumental
Predzlon

Insmumenial
ACOUrECY

Lowser Di=decton
Limi{LOL]
Traceaniily

Cale: Trursday, 22 Jansary 20058

Samping Team  T. Hough /J. Hurley

Onder accepied by John Huriey
TOU Prolect £ WHLETS
Pmject Manager John =unsy
Testing opsrafior  Tayton Hough

Codour conceniration = odowr wels ‘ou’, delssmined by sersory odowr concEnraion
messurEmenls, of an odour sampls supplss In a sampoling Dap.  Odowr cherscisr s akso
asmesned, however, AS4323 32001 and MATA sccrsdhation do not cover e perionmanos of
Ihis sepdice Where pariies cher than The Sdour Unit pesrfoern e dliution of samoies, the resel
Ihat Fas been modfed by e cliulion facior s nof covered by The Odour Unlls MATA
accrediation. The collecion of IFH samples and caliculation of 1he S0ER |5 nol ooverss By The
Codiour Unks MATA acorediation.

The odour sample bags wene |abeled Indyvidually, Each label recordsd he fesfing [aboratory,
sample number, samping looabon (or Menification), sampling dabe and B, divtion o [H
diudion weas used) and whether further chemical analys's was regquined.

The odour concenfrafion messurements were parfonmed wsing dymamic olaciomelry according
lo the Australian Siandand ‘Detsrmination of Sdoor Concenrafon by Dynamic CHaclomedry
AEMZEE333 5 000, The odour percepbon characterisdcs of e manel within fhe pressniagon
sarles for the samplss were analpgows o That for buisnol callorafion. Sny desiation from the
Ausimalan standard Is recondied Inthe “Comemenls’ secfion of bis report.

The measunng range oF the cHaciomelsr s 2 £ ¢ = 2™ ou T measurng ranges was
Iresuiicient ihe odour samples wil Feves been pre-dlieted. This I3 specAcally mentioned with the
resulls

Thie meEaguremenis wers perfomed In oan 2l and odour-condbonsd mome The noom
l=mrperatune b5 malntainess at 255C or kess, wkh ternperabure Techsabors of l=ss than = 350,

The date of =ach measurement |5 specfess with the resulis.

The ofaciomsier wsed dunng this iesbng s=sslon was: OCORMAT SERIEE W4

The precision of Ifis Instrument (=epresses as repeatazilily’ for & seesory callbrabon must

be r& 0477 In acoordance with the AusTallan Standard ASMZE4333. 32001,

COORMAT SERIES V14 re 0298 (11" & 12" December, 2008) Complance — Yes

Thie acouracy of inls Instnoment for a s=nsory calbrabon must be A <0217 In acoondanoe

wfh the Ausirallan Bfandard ASMEESIZI S04

COORMAT SERIES VD4 A = 0053 (41 & 17" December, 20350 Compllanoe —Yes

The LDL for e ofaciomsder has besn defemmined 10 be 1€ ou four Imes e owest dilufon
settingi

The measursments hiyve tesn perfomeed wsing slandancs for which the racsablily o the
national standard Fas Desen demonsrated. The assessors &ne Indddually ssiecisd to comply
wFh fhned crikerda ard ans monflored kb fo E=ep whnin ihe limbs of the standard. The resufs
Tram ihe assessors ane aceabie o prmary stardands of n-buiarc! In nimcgen

Fepor umoer ! Fansl Rosler Number- FERIIIS0122

T. Tuhulz . Houagn
Frissigal &= Basagng ikl Sz psrd Skpeatnsy
-1-

Thas Zcoer ek (W& Py Lid s [ipiwe 13088 3003 Feddan 4
0 138 a2a 278 s Byt SE FRen‘aiza Cuis: 30083007

Foami [ = Cudoar Dorcsrinml o0 sty Shassd (505

ooty 4 oy 87 Aol Approwsd One TIS
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THE (R
Lol .
Sozimcd el Mt
L4ud
Odour Sampls Massuremient Resuits
Letual Sample Ddour Spacifc
sampia TOU - Zomplng o AnENBIE pone gy NOMIRE gampa  Concantrafion Odour Odour
Locaion Samole Date & Date & s |TEs  Sampi DauElon B L S, Charschar
[[1] Tima Tima Dilutan  (sdjusted far In thes beag joum'ia |
Tamparaiurs] [y :
Waste Watar o
" Pong oo NS mmUmES . ] ) . e Shesmn,
ool # @ DiDheE PR ALddne ' ot
Waste Waer . . EheHsn
Fand Fospsy GRS SEENE = 10 - - 3,330 1.9 =znary |
- Sample #2 e @ fou
RoEport PBambesr f Fans Rosber lumeer: FERZIOS0ZZ -d-
T DM sl s M3 L s Dot 13 11 20058 Peaimiare B
ACH 3 43507 amisd Oy G0 Rduien R 2055 2007
Foer 28 = Ofzyr Coroenirmsion Remums Shesd Cjer | ama e el Bdarwasl Bpprove- By TAD
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Kzopd alss Munbe
pFTTLE
Menar Sampla Maaaurement Reriika
Niefaal Camols Do Sampds OSour
TOU  Samplng  Asahsls MHominal farpa  Concaniratlon  Concettratlon
IE:_":;"I‘; samole I::m%& [ate & r'?'.":r:' #2;' Samale  Cowlon iacreostved,  IFiral, sbowing r:?mrl
o Tie Thr= Dlulun  aous=a or I ke Eeag) TCr anuiien| :
Femparatuss] [y Tl
G e JUEE ENEE s e . . e o Semae
Caprmirctior F LT s xS S v o1 = - Moz frlt ezt (
- ] E - - B
Vessal#]  T-o=T  moaathm @1 13 213 13 segna e emes
. - r -y il e s 1 W E X | i
S e JUZE ZOAE s o - . @ ow Meme
Vemeiys tomm o R Qiname 0 : - 47 w0 Yokt et
iy mame pSe swae s @ : 20 m
G e JUER ZHIE o S
Cormirectian ~ F Rl xS SR o1 - - Fiofizr frl ezt |
=o - 3 0 - - 3 ,
P L& moowhs @izohs - 12 33 333 stgna e emes
SAmzort o bert Faned Rlorber Rurzse: FRESSI0ENM I il -
Tha Sy (U 1 s L amis Dwae 1299 5068005 Farsdalere 6
LCH £ 138 0TY amnd Oy 5L Predaion Caac 2505 3607
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Sl s S
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=8 Whits Maliings Py Lid - Forrsatfied W
Gam natlon YVeess| &5 (218015985
TOUP ST

Fa

WD BE2 hiensity Scale
. Fx

—r

10 100
Odour Units fou) Above Tareshold v =0

Cmmireerts- Tha Genman Shandar WTHARE? ktensly Sralevshieaf frae 03] 05 dasslien 55 st Tha Odner Lals [ 3kave fircrhaid
that correspond o the Garman Sardard VO 3832 Intenelty Scale value of theee (3] 15 = 2.3 O

FERDN MRINDE § FAME hOSEr UGS FERLIIUES LS - -

P8 LRI U [FR T L TTTE R ER R TE] KA B
ACH M 41807 imisd Mhe S0 Pebaon D 53005 2507
Fom 282 - D Cormnimian Fleais ihes Codar Raan e eri el dgprerne 1 TIZ
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o Azl Ll b b
Tl
Joa Wihite Maltings Pty Ltd - Forreatfisid wa
Germination veessl #1 (21701/03)
TOURCH006E]

=
=
&
%
5
&
=1
o
(=]
i
=

1

0

1 10 100
Odour Units {ou)) Above Threshold Rel= Discds

Commenl=: The Gemman Slandard WDISEZ Intensty Scale value of free (3 15 classled a5 "gistinct™. The Odour Unis (OU) azowe thmeshaid
that correspond Sz the German Standard VDIZE52 Intensity Scale valus of thres (3) 15 = 10.0 OW

ReEport Mumber ! Fans Romster Munnser: FESZO0S2Z3 - G-

Tha Do U d (W Fig Lid mes Dwiae 1599 25000 Fewdnlon: &
BCE T 43R0 amssd Ky S0 Redaiion Cwtee 200005 00T
Foemp 28 - D=y Corpanirmden Mengm Shas! Cofmp Wy e ard el Bppmpat Iy TID
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Odour Fanal Calloration Results

Referanss Odoran®  Concsniration of  Panel Target Ranges  Measursa Maazurad Dioae thiz pans| callbration
e paneiRostsr  Referencogam forn-butanol  CORCNtTSiOn  Panal TIEShOd e
Kumbar {pom;) Ppb) (ou) (Ppod i
_ [fea ! MO
n-outanol PERIO03.01.22 40E =y £ED T4 &0 Yeg

Epecilic Sdowr Emlsskon Rate {5CER) resulis are nommalsed fo 25°E
Tre measunemen of odeur Interedty from odowr sampes £ Daged on e German Standard VDI 2882 Part 12 Ofachmaty - Detamaingien of

Doty miensiy

Comments:

i § cared ol i, b Thow Shtimu

Ellﬂi (1] N f‘ulI—_ w15 an Tl o sdkw fur sosbmrd g CEloa iy e e D -Li'-.-lr-u-.- Sarvm e L r.-ﬁ.l'nllrn] i e it
Lls Py vl o b morpmosan o celonyy [msbans. Thes ool beseqy ol oo s s be sarties 0w S Thee Oy ol Py Le=dmd cpln=gs shes Ten |:I.|-EI.I'|.| B Me el [ om ulrl.||.|.| stk fay e

== o ooberans el arry oSl co etk 1Sl B e s Srem e lesliee s Sene

Thas docu =t o poasd insoos desom el = AT A S eoceed Bl on reou ek This rapo® Shel ol be e odcomd, secept in ful.

ERD OF DOCURIENT

REpor Mumbsr / Fansl Roster Munner- FESZIOSN23 - B~

T Do L (WS Mg Lid aeE Dotae 13899 S0 Fewdaloras &

B AZR0EE mms-d Iy S Reshion Do 290005 00T
Oy Wi armar! Ml Ao By T 13

Forr 22 = Ddze Corpenirmion e 5t e
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THE ODOUR UNIT (WA) PIY LID
Fhone «&1 B 9230 7E A

Enownoom 1 Facsimile =1 B 9530 1858

1€ Hume Court Email: Sciyipiodourn if com ay NATA
THE GO0UR Wiyaree  Intemel: | 0 V
WNIT J WA E158  ABN: T 125 435 075

ACEnisdERdsn Faurbsei

14375
Form 06 - Perth Laboratory
Ddouwr Concentration Measurement Results
Trhe messLrmmel was commiesbon =g oy
drgoni=ation  Jot Whibe Mategs Fty Lid Teiephone O3 604 2305
SonEs  Andes @ Facdmils -
Sampling S FomestiEd Emall  And s Gesiaebt.oom. o
Eampling Bethos:  Drum & Fump Samrpdng Teamn S =owgh 0. Hurley
Order detds
Cuder requesiesd by Andrew Gies Crger accepissd by Johm Hui ey
Cate of cromr =" S=pbamoer 2003 T PFroject & WWHELFR
Cnier nuenber TES Profieck Banasp=r Johm =i ey
Epns=imy TBS Tesling operaior Cawton Hoogh

|Inwesfigated Hern Sdiour conceniralion kb cdowr wnls 'ou'. celemnined by sersory  odow concerrafon
messuremert, of an odour =ample suppl=d In a zamolieg bez  Sdowr chErscler = ako
arsesad, Moweyer, AZSJI0E T30 and BATA sco=disfion do reot cower e perforsmance of
Mz apime Where pates ashar s The Dolsor Uink peerfseys e dlubism of sampaes e el
Ima! mae peapn mesfed By e dlulizn faster = oot ocovemd By TR cDdsor Lelle MATHE
sooredimlion. The: coliscion of IFH sampes mns cRouyion of e B0ER 18 niel Cooysnesd Oy The
Caour Unis NATA scoredintion.

|de=nd@ficaion The odour Sa=pie Dags wen: abelied Indyvidualy. Each abel recoedsd e Ws0ng [Eh0raong,
w=ampk= numiber, Samplng iocabon (o (idenificalion), sampling oGk and bme, diution o (1
o hutign weas Eed] amd whather futher chemical analysis was segeind,

Meted The Sdour COrFENTalion Messrsmenls wirs pirionmed wEEng Snamk chadomsiry scerdng
12 the Austlian Sencand “Deisrmingion of Sdour Consenraion By Dynamic CHsclomeiry
MpSiTEREE 323,23 2001, e odowr gemeptien chamcensls of T2 cenel wihie s preseniaion
ssarims for 1he sammpkes were anaiogous fos that for buismol callraSon. Any deviation fom the
Ausimlian skansdard ks recordesd In the Comments’ seciion of this meport.

Measuring The meeasuring range of the oiacomelsr s 27 < 5 = 2" ou N e measuring range was

Fange Iresriicient fhe cdour samples wil hares bessn pre-gllubed . This I8 specBcally menlioned with the
resuils

Ervsinnnament The mezsuemenis wens peforme=d In an 2~ 2nd odour-ondbicned room. The room

l=mperabure B omadnianed at 255C or kess, wih iEmperabure ochsatiors of =5z than = 2 C.
Mexsuing Dalzs  The date of =sch e asuremen [ seecfes wish the resuls,
Insnement Used The ofacfornster weed curing his teshing ssesslon wass CIDZRMAT SESIES Wi

Insmomenal The precision of Inis Insnement (sspresses as repealasiilys for 8 sersony calbration must
Precision b r % 07T In-accondance wih the Australlan Standasd ASSNZESIZ3 5001,

COORMAT SERIES WIM: rw=0358 {1 1- &1 :- December, 20085 Compllance — Yes
Insmomenal The acouracy of 1nis Insnement for a s=nsory calbraton mwst be A = 0247 in sccordanos
Accurscy ®fh th= Susirallsn Sfandard ASMEESIZE. 2001,

SOSRUAT SEMES VI 4 =008 0" B 42" Decerber, 3058 Sorpllamos - Yes

Lovweesr Detmctlon The LSL for e ofaciomeder has besrn deferminesd fo b= 1€ ou four Imes Fe loeest divfon

Limsh {LEL3 e’

TeEsEy=lly TRE mespiuremeagls NaVE BaEm marfaresd omn) slamsanss for when e sy U e
nalensl =tamamy s meen gEeppneseatad The yzzesoers ape indnidusily ssjss=ies 5 ssmpey
P M eribeels me are moanioeed e e e ke gl n ine (ienle of the shkamsiaed Tie meeg e
Trom Thee assEs0rs e imoeabe 1o primany siandands of n-butarol |n minogen

Cale: TRursday, 23 Jansary 2005 Reapai® Mumizeer ! Fanel Rossie=r Mummber- PESRZO0S0125

T. Zohulz . Howgm

Fiscipil eoe] Masaging ieecicsi Sotleci e d S wnty
-1-

Tras Sefowr Ul (whh ) Prsy Lid suss fiatnc 13000 3000 [ PEPEE ]

AT 138400 008 s [y SE Aataes Cmlee 32002007

Foarm O — Cwliair Cveratierimi = Fsac®y Shaad (50558 Ol B aemmirarn 7= Minanomd Aoproesd O Tosi
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NATA

THE OEWHR »w
Ll .
Hooind Hless ®urites
TR
Odour Sampls Maasurement Resuits
Actual Samples Odowr Sampls Odour
T Sampling Analysls . Hominal Sampla Concantrafion Concantration
L?:-Enrpﬂﬁl'; Hample Etaé- & D=te & Fsﬂgi illiﬂgll? Sampls Cilon iac rensiesd, CFInal, alosing Gﬁm
|} T Tims Dillcicer  faclusdsd for In the bag) tor dilutlor)
Tamparafursi [ o

aleep1— g JROAIIE  IHOAA00N c " . o om0 St yoighir |

Sample® T mimaches @i3ianE - 12 : ) 2.200 2.200 swar-Te TR

Oheae 1 — poagoyg  DNOH00S  IAOAN0N c 10 i ~ = 700 = 790 Euemst yoghrt |

E;l'npl!#} {3 [5:4Zhr & 1212 - ot = L S ]

Shesp 7 — - IHOADINE IS - . - Eneet yoagtaart !

= CRI0T g . . c = !

Sample #1 CaTe 2 90:0Chrs @ 1232hs - 1 15,300 230 sour-f=rmenked

Sieep 12 - . P By IF ] . | Y PP B s | - Sweeet vosghaar |

Sample® o0 @iliche  @issens © 12 - - 13,300 13,300 B
a0 PlomDesr | =ans Rosher Kumoer: FESZI0S01IS L]
Tha Do Lt {#EG Fg Lid amEs Cotae 1509 9 2000 Feardaiosr &
BCH 1M 41e0ms amisd B S0 Pledsian Cwmac 50005 25007
Pomr 28 = fdoas Sorcararmdon Mamin 5 baat Gidor Mamasrsmert Ml Aoperewved By TIE

PAEHolmes



7\
NATA

THE ODOUR UNIT (WA) PTY LTD N/

THE I'I-I'Hl._FI
Lwi Eocipd lalos MunDer
RLERLE
Jog White Maltings Piy Ltd - Forrestilald wa
Steep #1 [23/01/09)
TOUPCEDES]
i
4]
L
2 4 o
o ’-.-‘_-.__.E.---=
=
5 '.___._..--""'-r.-.-r
o | "]
E i-.--..-"'r-‘-
> L

—r

10 100
Cidour Units {ou) Abowve Threshold R = 00418

Comments: The Geman Standard WDIZSE2 Intensity Scale value of ffree (3] Is claseilied a5 “distinct”. The Odour Unis (OU) abave threshaold
that correspond fo the German Standard WDI2882 Intkensity Scale value of three (3) |5 = 3.0 OU

Report Mumber ! Fans Rosber Kumiber: FERZO0SZS -3~

T Oedomar Uy E (W Mg L A Dot 1399 23000 Fewsalor: O
ACH I3 438 0ma amisd [ S0 Reslulon Cwtac 560005 50607
Forr 08 = Ddzar Corpenirmdon Femite Shesd oo R g eri bareisl dpproses By TIE
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Brozied lalas= M
Tl
Joe White Maltings Pty Ltd - Forreeifleld wa
steap &7 (2300103)
TOUPCS00EE
i
5
% | —T%
] i
m 4
E‘ L1
5
| "1
——
E --"..i'._
=

1

10 oo

Crdour Units [ou) Above Threshold B = o prss

Commenbs: The Geman SEandard VDI3EE2 Intensiy Scale value of fivee (3] ks classied as "distinct”. The Odour Units (SU) abave threshaold
that corregpond to the German Standard VDI3882 Intensity Scale value of three (3) 15 = 6.1 QU

ReEmor Mumber ! Fansl Rogsber Kumioer: FESIO0SMIS - -

T Do Ul AR P L s D 13099 250000 Fewrdalor: O
ACH 134 438 0T amisd Oy S0 Reslulon Do 30008 00T
Forr 28 = fdzar Coroanirrdan Rewifa Shesd oo lsansemari e Appreses By TAS
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Odour Banal Callbration Reawlta

Raferance Odorant  Comcenfrabion of  Pansl Targst Range  Measurad Maazured mmmﬁ".‘:ﬂ

Fefarence
Odorant Panel Rostar Referenca gag Tor ndoukanol Concantration  (Panal Threshold AHZEA1TS 3-9001
Numbar ippm) [T jou) 1ppi) [Yea ! Kaj
n=putanoi FERIm0a. 01 2e 236 M sysE0 Tad i} b

The measunemen of odour Imtensity from odowr sampkes ks kased an the Geman Standard VDI 3882 Pan 12 Ofaciomely — Determingion of
Dol intensty

Comments:

Lischrre’ Failes, ol San 70U repo=sike P’ colacling i’ marrpes ey corlify 15t Bery Beeve eodorim® iy fumished Qeee edoui samss, aspapaolely cchacies] amnd skeled = Thae DZoul
Ul Pl Liiad 20 B suisoaa <] Sdawr lesling. Tha ol iecSen of ool sdmes em By oelias olfse’ Tmn Tha Odoar Unil Py Lim led si=gquisias [Ee Calowr USE Py Limiled [ism @l resso=si iy for U
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APPENDIX B
INFORMATION ON COMPOUNDS IN MALTING PROCESS
PROVIDED TO PAEHOLMES BY JWM




Table 4.14 Examples of volatile substances with flavour and aroma characteristics that have
been found in dark malts and roasted barley

Examples

From lipids

Aldehydes from Strecker
degradations

Compounds with oxygen
heterocyclic ring structures

Sulphur-containing molecules

Heterocyclic sulphur-containing
molecules

Other substances

Amines

Heterocyclic nitrogen-
containing molecules

Phenolic substances
Other groups of substances

Diketopiperazines

Hexanal, trans-2-hexenal, frans,trans-2, 4-hexadienal,
heptanal, frans-2-octenal, trans-2-nonenal, frans-2-cis-6-
nonadienal, trans,trans-2, 4-nonadienal, 1-hepten-3-ol, 1-
hexanol, rans-2-hexen-1-o0l, 1-octanol, 1-nonanol,
trans,trans-2, 4-decadienol, hexanoic acid, octanoic acid
Acetaldehyde, propionaldehyde, isobutyraldehyde,
isovaleraldehyde, methional, benzaldehyde, 2-
phenylacetaldehyde

Furfural, furfuryl alcohol, 2-pentylfuran, 2-acetylfurfural,
S-methylfurfural, 3-phenylfuran, maltol, isomaltol, furan-
2-carboxylic acid

Hydrogen sulphide, methyl mercaptan, ethyl mercaptan,
carbon disulphide, dimethyl sulphide, diethyl sulphide,
dimethyl disulphide, furfuryl mercaptan

Thiazole, 4-methylthiazole, 2-acetylthiazole, various
thiazolines, thiophenes

Ethanol, vanillin, p-hydroxybenzaldehyde, acetic acid and
other volatile acids

Ammonia, methylamine, dimethylamine, ethylamine, s-
butylamine, isobutylamine, n-butylamine, p-
hydrobenzylamine, isoamylamine

Pyrrolidine, 2-formylpyrrole, 2-acetylpyrrole,
2-methylpyrazine, dimethylpyrazine, ethylpyrazine, 3,6-
dimethyl-2-ethylpyrazine, indole, pyridine,
methylpyridine, 2-acetylpyridine, 5-methyl-6,7-dihydro-
5H-cyclopentapyrazine

4-Hydroxybenzaldehyde, 4-vinylguaiacol, 4-vinylphenol,
vanillin

Other alcohols, aldehydes, esters, alkanes, alkenes,
aromatic hydrocarbons, lower fatty acids, lactones
Cyclized dipeptides, e.g. cyclo-L-phenylalanine-L-proline,
cyclo-1-proline-L-proline

(After Barwald et al. (1969); Slaughter and Uvgard (1971); Harding et al. (1978); Tressl et al.
(1975, 1979, 1981); Farley and Nursten (1980); Hough ef al. (1982); Moir (1989).




Below is some general information on the flavour compounds in malt

e Table 4.14 above from Briggs (Malts and Malting by Dennis Briggs, Thompson Publishing, 1* 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.

e 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.

e 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, 2" ed,
1998)

» | would imagine that they are talking about small molecular weight amines such as
those mentioned in the table above.

» 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 |
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.

> | 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




