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1. INTRODUCTION

This report has been prepared by Holmes Air Sciences on behalf of Fox Studios
Australia [FSA). s purpose is to assess the air impacts from the proposed spray
bcoths and associated vents at building 34, Fox Studios site at Moore Park. The
report comprises the rasults of computer based modeiling of odour from the
proposed spray booths. A cumulative assessment has also been underiaken with
the impacts of the existing craft shop loa:eted af buuldmg 36.

3

2. BACKGROUND TO THE STUDY '“ijﬁgg. Gk
Fox Studics are lodging a Deveiopment Apphco‘uon for the reconstruction of
building 34 at the Moore Park site. The location of this building is shown in Figure 1.

Tne building will house four spray booths that will be used for a range of activities.

. There is the potential for emissions of volatile chemicals with odorous properties to

be emifted durmg operations within the bunidmg At this stage no emissions data are
available for fhese booths and the approach adopted in this assessment has been
to use odour measurements which were undertaken for the spray booth in the Craft

- Shop in buitding 36 which is now operational (Holmes Air Sciences, 2003). The Craft

Shop booth is fitted with paper filters, and while these are effective in absorbing
aerosolised sficky material generated during spraying, the odour measurements

made with and without the filters in place indicated that they are not very effective
in reducing the volatie components of the emissions and“hence the odour
‘Nofwithstanding this, the odour impacts of the Craff shop booth aré within DEC
imits. These filters are proposed for use in building 34; however, as will be discussed

L/(_ofer in the report, additional odour controls are likely fo be required.

An odour assessment has been carried out in accordance with the NSW
Depariment of Environment and Conservation {formerly Environment Protection
Association) "Approved Methods and Guidance for the Modelling and Assessment
of Air Pollutants in NSW”. As discussed, the odour emissions measured from the

~ existing ventilation outlet on building 36 were used as input for the modet for all four

vents on building 34. The resulfs of this monitoring are prov:ded in Appendlx A

i 8 o et 1 EEecltlede =Y

Table 1 provides measured emission porameteré fFom the crcr’r shop stack as well as |

the assumed emissions from vents A — D of building 34. The locations of these vents
are shown in Figure 2.

Information provided by FSA indicated that while the site is approved to operate 24-
hours a day, the most likely operating scenario would be between 7am and 7pm on
weekdays. In the modelling presented in this report it has been assumed
conservatively that all vents would pe operohng simultaneously from 6am to 8pm on
adaily basis.

i~

Table 1: Emissions from craft shop stack and stack A - D, building 34 ,/’ Z
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Building 36 Building 34 Vents A —
o S

Stack height [m) 5 . 14

Stack diameter (m) 1.03 1.25
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Exit temperature (C) 192 119.2 ]
Exit velocity (m/s) {143 {7.4
Aclual volumetric flow rate m3/s 11.9 9.35
Odour emissions {oy.m?/s] 2440 2440

3. RELEVANT AIR QUALITY GOALS

This section discusses air quality goals reiating to odour. It should be noted that there is
still considerable debate in the scientific community about appropriate odour goals
as determined by dispersion modelling. L,
o ;‘é’cug/' f‘f-.r}'_ify'

Odour s measured using panels of%}ale who are presented with samples of
odorous gas diluted with decreasint quantifies of clean odour-free air.  The
panellists then note when the smell becomes detectable. Odour in the air is then
quantified in terms of odour units which is the number of dilutions required to bring the

odour to alevel at which 50% of the panelists can just detect the odour. This process ,'34’;-’*

is known as olfactornetry, =

Olfactometry caninvoive a "forced choice” end point where panellists identify from
multiple sniffing ports the one where odour is detected, regardless of whether they
are sure they can detect odour. There is also a “yes/no” or “free choice" endpoint
where panellists are required to say whether or not they can detect odour from one
sniffing port. Forced choice olfactometry generally detects lower odour levels than
yes/no olfactometry.

In both cases, odorous air is presented to the paneliists in increasing concentrations.
For the forced-choice method, where there are multiple ports for each panrellist, the
concentration is increased unfil all panellists consistently distinguish the port with the
sample from the blanks. For a yes/no olfactometer (which has only one sniffing port)
one method used is to increase the concentration of odour in the sampie until all
panellists respond. The sample is then shut off and once all panellists cease to
respond, the sample is intfroduced again at random dilutions and the paneliists are
asked whether they can detect the odour.

There are variations in the literature in the terminology for odour thresholds. The NSW
DEC has used the definition of the detection threshold as the lowesi concentration
which will elicit a response, but where the panellist is essentially guessing comrectly. This
corresponds to the first end point in the forced-choice olfactometry method. The
odour recognition threshoid is, by definition, the minimum concentration at which the
panellist is certain they can detect the odour. This is dlso referred to as the certainty
threshold and is the second endpoint in forced-choice olfactometry and similar to the

first end point in yes/no olfactometry.

There is a general move in Europe and Australia to adopt the certainty threshold as
the odour standard and fo reference this to a standard concentration of butanol (40
parts per biflion (ppb)). The odour levels referred to in this report are the certainty
odour ievels OUsz (Odour detected by 50% of panelists using the recognition
threshold).
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Josephine
Do they also include infants and children in the Panel?
The community is made up of infants, children and people whose health is already compromised.
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As with ail sensory methods of identification there is variability between individudis.
Consequently the results of odour measurements depend on the way in which the
panel is selected and the way in which the panel responses are interpreted. The
process by which these imprecise measuremenis are iransiated into regulatory
goals is stilt being refined. However the DEC has now published a Draft Odour Policy
which includes recommendations for odour criteric {NSW EPA, 2001}, These are
discussed below and have been used for this assessment.

3.1 Odour goals

The determination of air quality goatls for odour and their use in the assessment of
odour impacts, is recognised as a difficult topic in air pollution science. The topic
has received considerable atiention in the past five years and the procedures for
assessing odour impacts using dispersion models have been refined considerably.

The DEC has in recent times attempted {o refine odour goals and the way in which
they should be applied with dispersion modeis to assess the likelihood of nuisance
impact arising from the emission of odour. However as discussed above these
procedures are still being developed and odour goals are likely fo be revised in the
future.

Therse are two factors that need to be considered:

1. what "level of exposure" to odour is considered acceptable to meet current
community standards in NSW and

2. how can dispersion models be used to determine if a source of odour meets
the goals which are based on this acceptable level of exposure

The term "level of exposure” has been used fo reflect the fact that odour impacts
are determined by several factors the most important of which are:

s the Frequency of the exposure
* the Intensity of the odour
s the Duration of the odour episodes and

» the Offensiveness of the odour {the so-called FIDC factor)

In determining th nsiveness of an odour it needs to be recognised that for most
odours the contextin which an odour is perceived is also relevant. Some odours, for
example the smell of sewage, hydrogen sulphide, butyric acid, landfili gas etc., are
likely to be judged offensive regardless of the contex! in which they occur, Other
"3d60rs such as The smell of jet fusl may be acceplable al an arpof, But not in a
house, and diesel exnaust may be acceptable near a busy road, but notina
restaurant.

In summary, whether or not an individual considers an odour to be a nuisance will
. depend on the FIDO factors outlined above and although it is possible to derive

formulae for assessing odour annoyance in a community, the response of any
individual to an odour is still unpredictable. Odour goals need to take account of
these factors. T e

—
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By offensive are we to assume that the odour is 'unpleasant' and can we assume that it is also 'dangerous'?


There is now a new Austratian standard for odour measurement which is based on
the European sfandard.

The DEC Draft Odour Policy includes some recommendations for odour criteria.
They have been refined by the DEC fo take account of population density in the
area, Table 2 lists the odour certainty thresholds, to be exceeded not more than 1%
of the time, for different population densilies. The odour certainty thresholds
presented in Table 2 have been used for this study.

»‘—‘The dlff*—‘rt—‘nC‘E betwe 2N WS is based on conSIderohons of risk of odour

aems For a c;!ven odour Ievel there will be a wide rcmqe of responses in the
populohon exposed to the odour, In a densely populated area there will therefore

be a greaier risk that some individuals within the community will ﬁnd fHe odour

Unocceptoble 1hon in a sparsely populoted area. .,
T v;)—z’//t;". {5 S =

e

Table 2: Odour Performance Criteria for the Assessment of Odour (EPA, 2001)

Odouvur performance criteria
Population of affected community | (nose response odour certainty units at the 99t

I percentile)
Single residence (<2) ] 7
10~30 6
I ~ 30-125 - 5
125 - 500 | 4 j
500-2000 | 3 o
B Urban ] 2

It is common practice to use dispersion models to determine compliance with odour
goals. This intfroduces a complication because Gaussian dispersion models are only
aple to directly predict concentrations over an averaging period of 3-minutes or
greater human nose, however, responds to odours over periods of the order of
‘aseco r so, During a 3-minute period, odour leveis can fluctuate significantly
apove and below the mean depending on the nature of the source.

To determine more rigorously the ratio between the one-second peak
concentrations and three-minute and longer period average concentrations
(referred to as the peak to mean ratio) that might be predicted by a Gaussian
dispersion model, the NSW DEC commissioned a study by Katestone Scientific Pty Ltd
(1995, 1998). This sfudy recommended peak to mean ratios for a range of
circumstances. The rofio is also dependent on atmospheric stability and the
distance from fhe source. For emission from suriace points [or short stacks), the peak
to mean ratio is of the order of 25 in the near field. For building wake affected
stacks as applies in this case the peak to-mean ratio s 2.3. A summary of the factors
is provided in Appendix B,

(e

2 & b . ; — . B g e ‘ g
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Over a long period a person's nose becomes used to the 'odour' thus rendering themselves potentially at a greater risk than if they remain alert from the 'odour'.


4. APPROACH TO MODELLING ASSESSMENT

.1 infroduction

— Ground level concentrations have peen estimated using AUSPLUME (Version 5.4)

&

_:'M?:f

dispersion model. AUSPLUME is an advanced Gaussian dispersion model. Terrain
has been taken o be flat and the landuse is considered to be industrial. The output
from the AUSPLUME modeliing file is aftached in Appendix C.

4.2 Meteorological data
Meteorological data collected at the NSW DEC's monitoring site at Randwick for the

————

period July 2001 ~ June 2002, were used for the modeliing. — B

The Randwick data is 99.2% complete. Annual and seasonal windroses are shown in
Figure 3. On an annual basis, the winds are predominantly from the west, west
northwest, northeast and south. The westerlies dominate in the winter and the

e e W

southerhes cmd norfhwesf-:mes in summer. N e | ¢ Y
4 Hidin, & o PP

- ErA=Y < e LV B P

Concenfrations have been predicted over a grid 2.5 km x 2.5 km with the workshop
af the approximate cenire of grid space 50 m x 50 m. Additional discrete receptors
were placed along Moore Park Road and Poate Road in order to esfimate the
concentrations at nearby residences. The locations of these receptors are marked
on Figure 1 and their co-ordinates are summarised in Table 3.

Table 3. Discrete receptor location
__Llocaiion

Receptor ID X {m) B Y{m)
! - 336072 | 6248770
| 2 336103 | 6248755
3 336135 6248739
L 4 B 336164 6248726
5 i 336194 6248716
i 6 i 336218 1 6248668
| 7 ] 336202 6248642
8 336190 6248612
9 {f 336211 oo 6248590
1o 336233 6248579
1 336255 6248548

5. RESULTS OF MODELLING

Assessing odour is complex and as discussed in Section 3.1 it is necessary to
incorporate into the modelling some measure of the nose response time, In the
case of a stack which is building wake affected, it is necessary to take account of
the meteorclogical conditions under which building wake affects the emissions.
Screening modelling was undertaken with synthetic meteorological data files and it
was determined that at wind speeds above 1.4 m/s for aii stability classes for alt wind
directions, the emission fror the craft shop stack were affected by building wake.

October 2004 Haolmes Air
Sciences i X
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Josephine
All buildings and factories use natural ventilation within the roof vents as well as open doors and windows.  Thus being the case it increases the upward draft of 'noxious emissions'.

Josephine
Photographs of factory 36 and 34 show the height above wall levels, both in Moore Park, Poate Road and Paddington Lane adjoining the SCG and SFS.


Therefore building wake peak to mean ratios of 2.3 have been incorporated into
emissions for ali stability classes at wind speeds greater than 1.4 m/s. For wind
speeds less than this, near field peak o mean ratics for surface points of 25 and 12
have been used. Thisis a conservative approach as the residences on Podie Road

would effectively be outside the near fizsld 2one. g, p Aooee Prch e g L .
(AR T

While the area is urbcmfwhere the appropriate goal is 2 odour units 99" percentile, .

the population that would possibly be affected is likely to be less than 125 therefore {j),z{a,!

an odour goal of 4 may be appropriate. Itis also important to note that the odour £ e £

generating activities in the buildings will not be continuous and all vents would not Z/W 9

be operating simultaneously and therefore the Jodour impacts would be less than '

those predicted. W R g .
(L)‘:’—“ ST ‘){ ‘J\ "’ ) o Fl

Figure 4 presents contour plots of the 99 percentile odour levels at a height of 6 -

metres above the base of the building for each of the four vents on buiiding 34
individually. Table 4 presents the predicted 99" percentile odour levels at sensitive

receplors on the boundary of the site, along Moore Fark Road and Poate Road for

pbuilding 34 and building 34 and 36 combined.

i d— Ay i/
f“’i"_-:._"r ff.r .-;"Af.* /"II"r-( { q )y e /"* /‘ LAl — '(/ra /-’.-"-'.j.‘_. -'{"'-"-':"' S o '/".'.

X,

S A /ES te
Figure 5 presents the predictied impacts of emissions from all four vents on bu:ldlng / A
34 and the cumulohve impacts with buxldlng oé _ o
'J’ Aite Figey T A et P, ) '-f.u"l--."?.-'.\.f.f."." e 7% — el
¢
There are predlc ed exceedances of ’rhe 99’“ percenhle 2 odour unit goal outside
the site.

As building 34 is not yet developed, it is‘_rjgf possible to make measurements of
odour ernissions, However on the basis of the modeiling presented here, there is o
risk of offssite odour impacts. Itis recommended that the vents associated with
building 34 be further controlled beyond the proposed poper ti Hers Activated
‘carbon filters wouler e amroption. s ? Y L

/,H,,.__ bt — ._,7. , (gt ..z..'---',.'.-' 5
®, : o B2 :‘_r L //.J.z. . /i_'r fal A ’l;//'_.;',- e

Figure & presents the predicted cumuiative odour impacts at the 99th percentile for

building 34 with 90% control of odour and building 34. It has been assumed that the

odour emissions from building 34 would be controlled by 90%, that is the odour

emission rate would be 244 ou.m?3/s. The predicted odour impacts are below 2

odour units at all sensiiive receptors. b B s

g ' 5 Al
f.:.-:_,“u'?' - L ATl

While it is possible that there may be some detectable odour from time to time ({the

——— T i ——————e
DEC odour goal does not preclude this) it would still be less than that predicfed by

the modelling as the buiidings would not be operating on a daily basis throughout
the year, SR % {aﬁ; ) e s ! ! ads dledel vf ‘L;H./_F “'. cpeey (loehs O

JeEEE SRSy e 70 Ade,  Bhvice <_A hp, 5

I r .

chlé 4: Predicted odour levels at sensifive recepiors {ou)

Building 34 alone without odour controls
Height above ground

| 6m - o, -
Recepior ID Maximum | 99" percentile Maximum 99'h percentile
1 83.7 | 4.6 21.6 5.3
Ociober 2004 2= Holmes Air

Sciences
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2 | 59.9 i 3.9 712 i 4.4
3 ! 95.6 el e B8 1 . . ML
4 1 a5 b - oo ) 0 938 0 | | W03 |
5 i 95.1 : 9.4 949 ' 9.7
I TR N S N TS S
7 | 748 157 g 756 | 13.7
8 | &4 . - SRR SR - - . S 8.3
I 89.2 | Al = 1 - N D i
RIE | 84.6 43 | 856 R
T 850 32 | 839 3.2
_1__ __Bullding 34 and 36 combined without odour controls
1 84.7 | 4.4 93.2 5.5
B 2 | sy ] A Lo, WE B Y
R 3 | 956 E 95 | %3 | 105
B 4 | 935 |  ib3 | 938 105 .
) 5 1 95.7 7.9 TR ARSI (SRR ./ .
4 79.5 12.5 Y 12.8
L 7 _ay - 14.3 | 826 | j4.4
8 965 | 87 | 1010 a.7
- 9 [ 0o 6.2 1050 . 6.2
10 101.0 4.7 104.0 4.8
1 102.0 39 105.0 39 N
| Building 34 and 36 combined with odour conirols on building 34 -
! ) 24.5 _[_ _ 1.0 e D . 1.1
2 1.8 0.7 129 r 0.9
3 —j! 96 1.2 Y 13
4 | 9.4 | 12 04 ] 1.3
5 [ 10.] | 1.3 s _ 14 |
|6 - 11.8 1.7 L is2 B 1.8
I 1 12.2 1.7 SR |1 R L 1.95
8 | 16,1 1.4 20.8 3 1.5 |
S 20.0 e 25.1 1.3
10 [ 22.7 1.2 27 4 1.2
K 25,1 1.0 29.2 1.0

6. CONCLUSIONS

On the basis of conservative modeﬂlng of odour emissions from building 34, some
impact in the surrounding residential area has been predicted. The modelling
assurmed continuous and simultaneous emissions from ail four vents on building 34
between the hours of 4 am and 8 pm. Cumulative impacts with emissions from
building 36 were also considered.

%/ White this approach is conservative, it would nevertheless be prudent to consider

4 controlling these emissions further to ensure that there are no impacts in the

community. Activated carbon filters would be an‘oplion for control of emissions
“from building 34. 1t is considered that no further controls on building 34 are required.
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ANVE

AUSTRALIAN

S0
DRAFT reewne
24 July 2003
Holmes Air Sciences
Suite 2B, 14 Glen Street
EASTWOOD NSW 2122

Attention Dr. K E_[n_lmes

RE: Results from the Fox Studios Odonr Analysis.

Five odour swmples were collected from the Fox Building 36 on 23/7/03. The samples were
analysed for odour strength, This produced the result tabulated below in the terminology of the
Draft Procedures for Dynamic Olfactometry from the EPA - WH.

DRAFT — ale of Odour Strength |
. ysis OUser
Building 36 Exhaust Duct With Filter in Place #1 - 3703|260
Building 36 Exhaust Duct With Filter in Place #2 19377103 150
[Building 36 Exhanst Duct Withont Filter #1 D303 180
Building 36 Exhaust Duct Without Filter #2 037703 120
[Buiding 36 Ambient X3 N £

The analysis was camed out on the AC'SCENT Olfactometer according to the Australian New

Zenlond standard: Air Quality - Determination of odour concentration by dynamic olfactometry
(AS/NZS 4323.3:2001). :

The duct diameter at the sampling plane had a diameter of 1030 mm and had an average
¥ —= velocity of 143 m/s @ 19.2 °C and 52% R with the inlet filter in place. Without the filter The
= — 1 average velocity was 15.6 m/s @ 20.1 °C and 51% RH.

Regards,

9280 e e
. Andersen, Air Quality Coordinator.

QOctober 2004
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APPENDIX B
PEAK TO MEAN RATIOS FOR ODOUR MODELLING
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Peak-to-mean ratios

The following table shows recommended factors for estimating peak concentrations
for different source types, stabilifies and disiances.

Table A1 - Factors for estimating peak concentration in fldt terrain

Source Type ‘ Pasquill-Gifford | Nearfield | Nearfield | Nearfield ' Farfield | Farfieid
| stability class imax Xmax | P/M&O | i | P/M&D
]

Area D |05 | 500f0l000 ] 25 | 04 | 23
[ EF 1 05 f300fo800 | 23 | 03 | 19 |
- = ABC | 1.5 500 1o 1000 U 1_ 04 L _23__ﬂ
Line [ D T to 1 s [ e o075 | e ]
L EBF . - RO ) 258 24 & ] Déa § 008
_{  amc 10 ¢ 30 | 6 | 075 6
surface point | 0O | 25 200 25 1 12 | 507
EF | 25 00 - | 25 | 18 | &in7
ABC | 20 | _wod | 12 | 06 A}T 3104 |
Tall wake-free ‘- D L 45 A sp T35 | 1@ | &
point [Ef T a5 sk L Tes {10 |
- 4§ ABC .23 &5k 1 65 3
Wake-affected | A-F t 04 - I 23 *‘0.4 2.3
point N T e ot .
Volurme A-F 1 0.4 - [ 2.3 i 0.4 i 2.3
imax maximum centretine intensity of concentration
Xmax  approximate location of imax iIn mefras
P/M&0 P/Mratic for long averaging times (typicaliy 1 howr), at a probability of 109
h siack heighi
Oclober 2004 Hoimes Air

Sciences
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APPENDIX C
OUTPUT FROM DISPERSION MODELLING
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Fox Studios odour impacts € mertres near field - Randwick Met

Cancentration or deposition Concentbratien
Emission rate wnlts CoUV/second

CancenCratCion unlits

Qdour _Units
Units conversion EactLox 1.00E+G0
Constant Dackground concentration Q. 00E+0D
Terrain €ffects Hone

Smocth stability class changes? Ho
Other stability class adjustments ("urban mades") Hone
ing wake effects? Ho

Decay ceefficient (unless overridden by met. file) 0.000
Anemometer height 10 m
Roughness heignt at the wind vane site 0.300 m

LISPERSION CURVES
Horizontal dispesrsion curves for sources <100m high
Vertical dispersicn  curves for sources <100m high
Horizontal dispersion curves for sourcaes >100m high

Pasquill-Gifford
Pasguill-Gifford
Briggs Rural

Vertical dispersion curves f£or sources >100m high Briggs Rural
Erthance heorizontal plume spreads far buoyancy? Tes
Enhance wvertical plume spreads for buoyancy? Yes

Adjust horizontal P-G formulas for roughness height? Yes

Adjust  wverticai P-G formulae for roughness height? Yes

Roughness height 0,800m

adjustment for wind directional shear None
PLUME RISE OPTIONS

Gradual plume risa? Yes

Stack-fip downwash included? Tes

Building downwash algarithm: PRIME maethoed.
Entrainment coeff. for neutral & stable lapse rates 0.860,0.80
Partial penetration of elevated inversions? o
Disregard temp. gradients in the hourly met. file? Ho

and in the absence of koundary-iayer potential temperature gradients
given by the hourly met. £ila, a vaiuve from the Lollewing table
(in K/m) is used:

Wind Speed Stapility Class

Categary a B c D E E
i 0.000 0.000 0.000 0.000 0.0:0 0,005
2 0,000 0.000 0.000 0.Q00 0.020 0.035
3 0.000 ©0.000 0,000 0.000 0.020 0.035
4 0.000 0.000 0,000 ©.000 0.020 0.035
5 0.000 0.000 0.000 0,000 0,020 0.035
6 0.G00  0.00D 0.000 0.000 0,020 0.035

WIND SPEED CATEGORIES

Boundaries between categories [in m/s) are: 1.40, 3.08, 5.14, 8.23

WIND PROFILE EXPONENTS: "Irwin Urkan” wvalues (unless overridden by mest

AVERAGING TIMES
1 hour

QOciober 2004
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Fox Studios ocdour impacts & metres near field - Randwick Met

BOURCE CHARACTERISTICS

STACK SCURCE: ST36

X {m) Y (m) Ground Elev, Stack Height Diameter Temperature Speed
336122 8248485 Om Sm 1.03m oc 0.0m/s

Hourly additive factors will be used with the
declared exit velocity [m/fzec) and tempertature [K) .,
Effectyive building dimensions {in metres)

Flow direction 19 20 307 40° s0° &0 707 G0O°  930° 100° 110° 120°
Effective building width &7 64 o5 21 24 23 87 88 87 83 77 59

ffectiva building height g 3 a 10 10 10 14 14 14 14 14 14
Along-flow building length 19 40 40 16 19 21 73 13 71 &7 66 o1
Along-flow distance from stack -3 -57 =51 17 19 18 -79 -85 -88 -—-88 -61 =092
hoross—Elow distance from stack - -13 -18 -15 -11 ~6 44 30 27 17 6 -5
Flew direction 130" 1a0® 150° 160° 170° 180° 19C° 200° 210° 220° 230° 240°
Effective building width 64 a5 70 73 67 o0 57 67 65 24 24 23
Effective building height 14 14 14 14 8 g 3 8 9 10 1¢ 10
Along-fiow buiiding isngth 67 76 83 87 63 57 49 40 40 16 19 20
Aleng-£low distance from siack -23 -84 -%2 -87 7 10 14 =32 11 -33 =~3%7 -39
Across~fleow distance fram stack =-17 -29 -36 -43 -4 2 8 22 18 15 10 6
Flow direction 250" 260" 270" 280% 290" 3007 310° 320° 330° 340° 350° 360°
Effective building width B7 28 87 84 77 55 65 66 70 73 o7 [3):]
Effective building height 14 14 14 14 14 g 14 14 14 19 8 g
Aleng-flow building length 73 T3 71 67 66 59 67 76 83 87 63 57
Along-flow distance from stack 7 12 17 21 25 -54 27 19 10 1 -69 -67
Across-flow distance frem stack -44  -36 -27  -16 -6 -13 17 28 36 43 4 -2

{Constant] emission rate - 2Z.44E+03 OUV/second

Hourly multiplicative factors will be used with
this emission factor.
Ho gravitational settling or scavenging.

STACK SCURCE: ST34A
*m) Y {m) Ground Elev. S3Stack Height Diameter Temperature Speed

336061 6248731 Om l4m 1.25m 0c 0.0m/s

Hourly additive factors will be used with the
daclared exit velocity (m/sec) and remperature (X}.
_ Effective building dimensions {in metres)

Flow direction 10° 20° 30° 40° 50° 60° 70" 80° 30° 100° 110° 120°
Effective puilding width 67 66 64 67 76 33 87 a8 87 83 71 69
Effective building height 14 14 14 14 14 11 14 11 14 14 14 14
Rlong-fiow building length 83 77 69 64 66 70 73 73 Tl &7 &6 64
Along-fiow diztance from shack -0 -74 -o6 -0 -537 -51 ~-45 =36 -27 -1 -11 -7
Across-ilow distance {rom stackx -17 -22 -26 -22 -33 -37 -3% -40 -40 -38 -35 =~32
Flew direction 130° 140" 150° 160° 170% 180° 190° 200" 210° 2207 230" 240°
Effective bullding width 54 69 70 73 13 71 67 66 64 &7 74 83
Effective building height 14 14 14 14 14 l4 14 lg 14 14 14 14
Along-flow building langth 57 16 &3 a7 88 87 84 17 69 65 66 70
Along-flow distance from s -4 -4 ~5 -5 ~4 -4 -4 -3 -3 -4 -5 -1
Across-flow distance From stack -28 -24 -16 -8 O 9 17 22 26 29 34 37
Flow digacticn 250° 260° 270" 280° 290° 300" 310° 3207 330" 340° 3507 3e0°
Effective bnilding width g7 88 §7 g4 77 68 65 66 70 73 73 71
Effective huilding height .14 14 14 14 14 11 14 14 14 14 11 14
Along-Llow building length 13 13 71 67 &6 64 67 76 83 87 84 87
Aleng-flow distance from stack ~28 ~37 -44 -5 -55 -38 -63 ~71 -78 -@2 -84 -B3
across—-flow distance frem stack 39 40 40 38 36 32 28 24 17 8 0 -3

{Constant) emission rate - 2.44E+U3 OUV/second

Ccfober 2004 Hoimes Alr Sciences
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iplicative factors will be used with
iiop factor.
v gravitational setcling or scavenging.

STACK SOURCE: 3T3dEb

¥im) ¥ {m} Ground Elev, Stack H Diameter Temperature
336076 62487046 Gm 1 1. ac
Hourly additive factors will pe used with the
declared exit velecity (m/sec) and temperature (K).
Effective building dimensions (in meCres) 2
Flow direction 10® 208" 30° 40° 3530° s&0° 70 380° 90" 100° 110° 120°
Effective building width 67 66 64 67 76 83 87 B¢ 871 83 77 659
Etfective building helght 11 14 14 14 149 i4 14 14 114 i4 14 14
Aleng-flow Duilding length 83 77 6% 7 ) 70 13 73 T1 6 06 64
Along-Elow distance Erom stack -58 -56 =-%2 -51 ~-52 -52 -50 -4% -4 -36 -34 -32
Across-flow distance Lrom stack 3 L 0 -2 -5 -7 -10 -13 -15 -16 -17 -18
Flow directicn 130° 140° 150° 160% 170° 180° 1907 200° 210" 220° 230" 240°
Effective building width 64 853 70 73 73 71 67 06 64 67 76 83
Eifective building height 14 14 14 14 14 14 i4 14 14 14 14 14
Alang—flow building langth a7 76 83 87 88 87 84 T 09 65 66 70
Along-flow distance from stack ~32 -33 -4 ~33 -32 -2% -26 -22 -17 -14 -14 -18
Across~flow disktance from swack -19 =20 -17 -14 -10 =7 -3 -1 0 2 5 7
Flow direction 250° 260° 270° 280% 290° 300° 310° 320" 330° 340% 350" 3607
Eifective building width 87 a8 87 B4 77 3531 65 60 70 73 73 71
Effective building height 14 14 14 14 14 14 14 14 14 14 14 14
Along-flow building length 73 73 T1 &7 66 64 a7 76 B3 87 38 87
Along-flow distance from stack -23 -26 -29 -31 32 -32 -35 -43 -49 -54 -57 -38
Across-filow distanc¢e from stack 10 13 15 16 17 18 18 20 17 14 10 7
(Constant) emission rate -- 2.44E+03 OUV/second
Hourly muitiplicative factors will be used with
this emission factor.
Mo gravitational settling cor scavenging.
STACH SQURCE: ST34C
%{m) Yi{m) Ground Elev. Stack Height RDiameter Tempecature Speed
336073 G2AHTOL om ldm 1.25m ac 0.0m/s
Hourly additive factors will be us=2d with the
declared exit velocity (m/=zec) and tempsrature (K).
Effective building dimensiaons (in metces)
Flow direction 109 z07  3p® 40" 50° 607 YO©  BO" 30" 100° 110° 1z20°
Effective building width 67 66 64 67 76 83 7 38 87 83 77 650
Effactive building height 14 11 14 14 14 14 14 14 14 14 14 14
Along-flow building lemgth B3 77 69 64 66 70 73 73 71 67 66 64
Aleng-flow distance from stack -52 =50 -46 -45 =-47 -~47 -~-46 -43% -33 -34 -33 -32
Across-flow distance from stack 0 0 0 -1 -3 =5 -7 -8 -10 -11 =11 =-12
Flow direction 130% 140° 150° 1680° 170° 180° 190° 200° 210 220° 230° 240°
Effective building width 64 65 70 73 73 71 67 o6 G4 67 78 83
Bffective building height 14 14 14 14 14 14 14 14 14 14 13 14
Along-flow building length &7 76 83 87 eg 87 34 7 69 65 66 70
Along-flow distance from stack -33 -35 -37 -37 -36 ~34 =31 -27 =23 -20 -~19 =23
Across-flow distance from stack -13 -14 -12 -3 -6 ~4 0 0 0 1 3 5
Flow direction 250° 2&5° 270° 230% 220° 300° 3107 320° 330° 340° 350° 260°
Effective building width 87 g8 87 84 77 68 65 6o 90 73 73 71
Effective building height 14 14 14 14 14 19 i4 14 14 14 14 14
hlong~£flow building length 73 73 71 67 66 a4 67 78 83 87 88 87
Rlong~£flow distance from stack -27 -30 -32 -33 =33 =32 -394 -41 -48& -50 -52 -53
Acrogss-flow distance from stack 7 B 10 11 L1 12 13 14 12 9 5 ]

(Consztant) emission rate 2. 44E+03 OUV/second

Hourly multiplicafive factors will be used with
this emission factor.
Ho gravitabional sectling or scavenging.

STACK S0ODRCE: S5T7T34D

Cctlobher 2004 Holmes Air Sciences
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Kim) Yim) Ground Elev, Stack Height CTiameter Tamperature

336043 ©24¢4HG Om

declared ::it *alo ity [m
lve buildar '.q

on 10°
building width a7

building height 14

low bui b g3

low d AT -3
Acreas—-flow distance -27
Flow direction 1307
Effective building width 64
Effective building height 14
f#long-flow building length 67
Along-flow distance Lrom stack -19
Across~flow distance from stack 18
Flow diraction 250°
Effactive building width a7
Effective huilding height 14
along-tlow puilding lencth 73
Along-flow distance Crom stack ~60
Acrosg~flow distancs from stack 3

dm 1.25m

jed h the
1 t rature (K).
dimensic (in metras)

20" 30" 40" s50° &

f6 84 &7 76

i4 14 14 14

77 69 B4 66
-26 -18 -14 -14 -
-23 -1% -14 -10

140° 150° 160° 170° i8

65 70 73 73
14 14 14 14
76 83 87 g8
-27 -35 -41 -46 -
18 22 24 26
260% 270% 2807 2%0° 30
88 g7 G4 77
14 14 14 14
73 71 67 60
-62 -~62 -60 -56 -
-2 -6 -9 -13 -

Sp&
oc 0.4
D_OA——T‘D*‘J S‘u) a
83 B7 5]
14 14 L4
70 73 L
13 -12 -11
-7 -3 2
0° 180" 200
71 &7 66
14 14 14
27 84 77
49 =51 =52
27 27 23
0° 310" dzp*®
68 &5 Ge
14 14 14
64 A7 76
51 -~47 -49

17 -1g -18

{Conztant) emission rate - 2.44E+03 QUY/second

Hourly multiplicative tactors

this emission fackor.

will be used with

Ho gravitational settling or scavenging.

2]

ap’ 100% 110° 1207

a7 83 i 62
14 14 14 14
71 o7 66 G4
-9 -7 =10 -13

o 10 13 16

0° 220° 230° 240°

& 65 1) 70
51 -50 -5%2 -57
19 14 11 7
0 340° 350 360°

Fox Srtudics codour imgacts 6 metres near fisld - Randwick

HECEPTOR LOGCATIONS

Hat

The Carc.,,dn receptor grid has th= following x-value=s {or

335000.m  335050.m 235100.m »m  333200,m 335250.m
335350.m 335400.m 3353457.m 5500.m  235550.m  335600.m
335700.m  335750.m 235800.m 335850.m  335900.m  335950.m
336050.m  336100.m J61%0.m  336200.m 336250.m  336300.m
136400.m  336450.m  336500.m  236550.m  336G00.m  336650.m
336750.m  J36E0D.m 336850.m 36300.m 336350.m  337000.m
33716C.m  3373150.m  337200.m 337i530.m  337300.m  337350.m
337450.m
and these y~values (ov nerthings):
6247500.m 6247550.m 6247800.m ©247650.m 6247700.m 6247750.m
6247850.m 6247900.m 6247%50.m 6248000.m 6248050.m 6246100.m
5248200.m 6248250.m 6248300.m 6248350.m 6248400.m €248450.m
6248550.m 6248600.m 5248650.m 6248700.m 6248750.m 6248900.m

m

m m
6248900.n 6248950.m 624%000.m 6248050.

m m

m m

m
m
m 6242100.m 6249150.m
m
m

eastings):

i00.m
335650 . m
330000.m
3363590.m
330700.m
237050 .m
I37400.m

6247800 .m
6248150.m
5248500.m
6248450 . m
62492200.m

62439250, m 6249300.m 6249350.m 52482400.m 6249450.m 6242500 .m 6243550.m

5245600, m ©249650.m 6249700.m 6249750.m €2409800.m 6249850.m 6249%9%00.m

6249950, m

at a height above ground level of 6.0 metres

DISCRETE RCCEPTOR LCZATICOHS (in metres)

nNe. X Y ELEVH HEIGHT Ho. X Y ELEVH
1 336072 6248770 0.0 6.0 7 336202 6248642 0.0
2 336103 6248735 0.0 6.0 8 3238190 6248612 0.0
3 338135 6248739 0.0 6.0 9 336211 8248550 0.0
4 336166 6248726 5.0 6.0 10 336233 6248570 0.0
5 3361%4 6248716 0.0 6.0 11 336255 ©248548 0.0
6 136218 6748668 0.0 6.0

HMETECROLOGICAL CATAR ¢ AUSPLUME Medelling File {(Met MANAGER)
Qclober 2004

HEIGHAT

O Oy O v Y
QDo o

Hoimes Air Sciences
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HOORLY VARIABLE EMISSION

The input emission rates specfied above will pe multiplisd by heurly varying

tactors entered via the input file:
C:\Fox_studios_2004\MetDztatemiss_34 36 nt.sre
For each stack source, hourly valuss within this file will be added teo

=dch

declared exit velpcity {(m/sec) and temperature [K).

Title of input hourly g¢mission factor file 1s5:

Fox studics variable emissions

HOURLY EMISSION FACTCOR SOURCE TYPE ALLOCATION

Prefix ST36 allocated: 5736

Prefix ST34A allocated: ST34dA

Prefix ST34R allocated: ST34%

Prefix 3T34C allocated: ST34AC

Pretix ST34D allocated: ST34D

Oclober 2004
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1 Peak

Rank Value

1 1,63k

2 1.62

3 1.54E+52

4 1.53E+02

5 1.505+02

6 1.40E+02
7 1. 39E+02

f 1.30E+02
9 1.30E+02
10 1.26E+02
11 1.25E+402
12 1.228+02
13 1.20E4+D2
14 1.17E+02
15 1.17E+02
16 1.178+02
17 1.1aE+02
18 1. 13E+02
19 1.12E+02
20 1.12B+02
21 1.11E+D2
22 1.Q8E+02
23 1.GoE+02
24 1.04E+02
25 1.03E+02
26 1.01E+02
27 1.01LE+D2
28 1. COE+132
23 9.98E5+01
30 2.B4E+01
31 9.76E+01
32 4. 70E+01
33 9.70E+01
34 5, 69E401
35 9.695+01
38 3.52E+01
37 9448401
38 5.39EB+01
39 9.372401
40 8.97E+01
41 8.93E+01
§2 8,83E+01
43 8.78E+01
44 8.65E+01
15 8.64E401
46 B.54E+01
57 8.50E+01
48 8,47E4+01
a9 8.368401
50 8,26E+D1
51 §.25E+01
52 B8.15E+01
53 8.12E+01
54 8.11E+01
55 8.11E+01
56 8.05E+01
57 7. %4E+01
58 7.90E+01
59 7.805+01
&0 7.5BE+01
61l 7.59E+01
62 7.57E+01
63 7.54E+01
649 7.528E4+01
65 7.36E+01
66 7,33E+01
&7 7.32E+01
63 7.17E401
69 7.11E+01
70 7105401
7L 7.03E+01

October 2004

values for the
Averaging time

Time Recorded

hour, date

17,19/04/02
20,268/03/02
07,29/03/02
20,16/03/07
G7,10/04/02
07,13/04/02
19,2%/02/02
19, 28/02/02
20,28/02/02
20,048/08/01
16,25/06/02
18,25/06/02
07,15/04/02
20,15/05/02
20,10/08/01
07,12/04/02
19,13/08/01
19,18/07/01
20,01/03/01
19,16/05/02

19,11/07/01
19,26/07/01
20,18/07/01
17,12/07/01
19,06/06/02
15,08/07/01
07,02/05/02
20,06/05/02
20,20/08/01
07,07/09/01
07,11/09/01
20,25/02/02
07,17/04/02
19,18/05/02
20,29/04/02
07,11/04/02
20,12/07/01
07,16/04/02
17,26/07/01
18,26/07/01
19,25/02/02
20,06/06/02
19, 10/08/01
20,16/05/02
07,27/03/02
07,28/05/02
07,30/04/02
20,31/08/01
07,01/08/01
07,07/06/02
07,08/04/02
18,20/09/01
17,11/06/02
20,01/07/01
18, 18/05/02
20,16/09/01
19,15/05/02
07,24/06/02
20,30/04/02
13,31/08/01
20,10/07/01
0B,26/02/02
D7,20/02/02
14,28/02/02
07,11/06/02
07,03/04/02
20,26/10/01
18,03/05/02
16,23/06/02
19,01/07/01
20,05/06/02

148 worst
1 hour

Ceordinates

{* denotes polax}

[236050,
(235000,
1336100,
1336090,
(336100,
{3360650,
{336100,
[3358050,
(336100,
(326050,
{i36000,
(336350,
{338100,
{336000,
{336000,
(336000,
(3364050,
{33000,
(335100,
(336050,

1336100,
{336100,
(336050,
{336050,
(336000,
{336050,
{336100,
(336000,
(336100,
(3358100,
(336100,
(336050,
(336100,
(236100,
(335050,
(333950,
(136050,
(336100,
{3350590,
1336100,
(336050,
1338050,
(335950,
(335950,
(336100,
(336100,
(338100,
{336072,
(338100,
(336100,
(336300,
{33€050,
(336100,
(326000,
{93%100,
(i3gnoo,
(335900,
1324300,
(336050,
1238050,
(335072,
[336100,
{336100,
(336050,
"{336100,
(336300,
(33¢100,
(335100,
{33n100,
{3326000,
{336050,

5248650,
249650,
6242700,
6242650,
6248650,
6240650,
6242550,
6248650,
6248050,
624HE5H0,
6248700,
5248650,
62108650,
6248700,
6248850,
G248 7040,
248650,
6243700,
6248650,
6248650,

6248650,
6248700,
€248650,
6248650,
6240850,
5249650,
5248650,
6248650,
6248700,
6248650,
6248700,
@248650,
6248700,
£248630,
&248650,
6248600,
6248650,
6248700,
6248650,
6248650,
6248650,
62488650,
62484600,
E248050,
5242700,
6248700,
6248700,
8248770,
6248650,
6218700,
5248500,
6248700,
5248650,
6248850,
5248700,
6248650,
6245850,
6243550,
5248630,
6248750,
5248770,
5248700,
6248700,
6248650,
6248650,
5248850,
6248700,
62488650,
£248700,
£249700,
6248750,

[op= T s AW B o AR e ) W w A Ia AW e A RN = A s L B oA B ST w 4 W+ A N # R Ry W oy Y = 3

e e e A A e e P R e A T A R e A A T e AR = B A oA T =AM A0 0 )W e 20 e e A A w3 N = A e S e O v o AW = R B s AN s a W o AT AU S B = R A e A B o N = m A R oA B R o R ) R = R A R 0

g5 {in Odour_Units)
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72 7.05E+01
73 7.08E+01
T 6. 9IE+01
TR 6. BZE+01
16 6.79E401
77 6. TUE4DL
8 6, THE+D]
79 6. T8E+01
80 &.7EE:0L
Bl  &,78E+01
52 6.76E+01
83 6.74E+01
84  6.7LE+01
85 6., 64E+01
BE  G.61E+1
BT  &.ROE+O1
B  §.SHE+0L
B9  6.53E+01
90 6.4BE+0L
01 6.45E+01
92 6.44E+01
93 §.4AZE+01
51 6.41E+01
95 6.34E+01
95 6.34E+01
97 §.33E+01
8  6.30E+01
99  £.3DE40L
100 6.29E+01
October 2004

20,11/06/02
12,23/06/02
17,25/04/02
20,23/04/02
G7,15/01/62
20,18/05/02
20,25/06/02
20,12/05/02
19,03/06/02
08,23/03/02
18,01/07/01
07,30/07/01
07,032/04/02
08,21/04/02
149,23/06/02
18,06/ 06702
240,07/05/02
19,07/05+02
20,03/06/02
20,02/07/01
07,25/08/01
07,17/06/02
07,28/04/02
07,C4/06/02
20,02/08/01
07,06/08/01
08,07/06/02
19,05/06/02
07,08/08/02

{336050,
(334100,
(EIR00M,
|138050,
[33el00,
{33el00,
(335100,
| 33R000,
(235050,
(338100,
(335950,
(338100,
(336140,
(1361060,
(3363200,
{33a0l00,
{33600%,
(336000,
[336050,
(336050,
(336100,
(33:100,
(336100,
1336100,
(3368150,
[346255,
(336300,
(336050,
{33610C,

6240650,
6248700,
E24BE&5D,
£248750,
62407010,
€24R70D,
6248550,
62487400,
6248650,
6248700,
6248800,
62428700,
6248650,
E24B700,
6248550,
6248650,
240650,
E248700,
8248550,
@z4B740,
€248700,
6248700,
&248700,
6242700,
624082510,
6240548,
6248850,
£248750,
62448700,

feale sl e e s = AT sl e Al oy W wh W =AW = A B e B A T = < I~ W R B~ A R = T = D Il B = B p B PR o) g )
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6248950 7 _ 3 - : <7
=~ \; I [ ¢ Residential recep !o:—\

6248900 \\.\ | /

6248850

6248800-

6248750
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