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1 EX EC U TI V E SU MMARY  
O dou r  a s s e s s m e n t  of c oa l  s e a m  m e t h a n e  h a s  b e e n  c on du c t e d b y  S y dn e y  G a s  du r in g  
g a s  w e l l  v e n t i n g .  D is p e r s ion  m ode l l in g  h a s  p r e dic t e d w or s t  c a s e  odou r  l e v e l  a t  t h e  
n e a r e s t  r e s ide n c e  ( 2 0 0  m e t r e  a w a y )  du r in g  dr il l in g  is  b e l ow  a l l  N S W  E P A  c r it e r ia  for  
p op u l a t ion s  r a n g in g  fr om  a  s in g l e  r e s ide n c e  t o a n  u r b a n  p op u l a t ion  of 2 0 0 0 .  
 
2 INTROD U C TI ON 
T h is  r e p or t  p r ov ide s  t h e  de t a il s  of t e s t w or k  a n d t h e  b a c k g r ou n d dis c u s s ion  on  odou r  
is s u e s .   I t  is  p r ov ide d t o t h e  r e a de r  a s  b a c k g r ou n d in for m a t ion  s o t h a t  t h e  w a y  odou r  
is  m e a s u r e d a n d a s s e s s e d c a n  b e  u n de r s t ood.    
 
A n  odou r  is  de fin e d b y  N S W  E n v ir on m e n t  P r ot e c t ion  A u t h or it y  ( N S W  E P A )  a s  a  
s e n s a t ion  r e s u l t in g  fr om  t h e  r e c e p t ion  of a  s t im u l u s  b y  t h e  ol fa c t or y  s e n s or y  s y s t e m .    
T h e  s e n s or y  p e r c e p t ion  of odou r s  h a s  fou r  dis t in c t  p r op e r t ie s : in t e n s it y ,  de t e c t a b il it y ,  
c h a r a c t e r  a n d h e don ic  t on e .   T h e  c om b in e d e ffe c t s  of t h e s e  p r op e r t ie s  a r e  r e l a t e d t o 
t h e  a n n oy a n c e  t h a t  m a y  b e  c a u s e d b y  a n  odou r .   

 

3 OD OU R MEAS U REMENT  
T h e  N S W  E P A  h a s  t h r e e  doc u m e n t s  w h ic h  a r e  u s e d in  m e a s u r in g  a n d a s s e s s in g  t h e  
p ot e n t ia l  im p a c t  of odou r : 
 
N S W  E P A  A p p r o v e d  M e t h o d s  f o r  S a m p l i n g  a n d  A n a l y s i s  o f  A i r  P o l l u t a n t s  i n  N e w  S o u t h  
W a l e s ,  S y dn e y  N S W ,  J u l y  2 0 0 1 .  
 
N S W  E P A  ( 2 0 0 1 a )  “ D r a f t  P o l i c y :   A s s e s s m e n t  a n d  M a n a g e m e n t  o f  O d o u r  f r o m  S t a t i o n a r y  
S o u r c e s  i n  N S W ” .   J a n u a r y ,  2 0 0 1 .   N S W  E n v ir on m e n t  P r ot e c t ion  A u t h or it y ,   5 9 -6 1  
G ou l b u r n  S t r e e t ,  S y dn e y ,  N S W ,  2 0 0 0  
 
N S W  E P A  ( 2 0 0 1 b )  “ A p p r o v e d  M e t h o d s  a n d  G u i d a n c e  f o r  t h e  M o d e l l i n g  a n d  A s s e s s m e n t  o f  
A i r  P o l l u t a n t s  i n  N S W ” ,  A u g u s t  2 0 0 1 .  N S W  E n v ir on m e n t  P r ot e c t ion  A u t h or it y ,   5 9 -6 1  
G ou l b u r n  S t r e e t ,  S y dn e y ,  N S W ,  2 0 0 0  
 
O dou r  is  m e a s u r e d u s in g  p a n e l s  of p e op l e  w h o a r e  p r e s e n t e d w it h  s a m p l e s  of 
odor ou s  g a s  dil u t e d w it h  de c r e a s in g  q u a n t it ie s  of c l e a n  odou r -fr e e  a ir .   T h e  
p a n e l l is t s  t h e n  n ot e  w h e n  t h e  s m e l l  b e c om e s  de t e c t a b l e .   O dou r  in  t h e  a ir  is  t h e n  
q u a n t ifie d in  t e r m s  of odou r  u n it s  w h ic h  a r e  t h e  n u m b e r  of dil u t ion s  r e q u ir e d t o b r in g  
t h e  odou r  t o a  l e v e l  a t  w h ic h  5 0 %  of t h e  p a n e l l is t s  c a n  j u s t  de t e c t  t h e  odou r .   T h is  
p r oc e s s  is  k n ow n  a s  ol fa c t om e t r y .  
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O l fa c t om e t r y  c a n  in v ol v e  a  “ for c e d c h oic e ”  e n d p oin t  w h e r e  p a n e l l i s t s  a s s e s s  a ir  
fl ow s  fr om  m u l t ip l e  s n iffin g  p or t s ,  on l y  on e  of w h ic h  c on t a in s  t h e  dil u t e d odou r ,  
a n d a r e  “ for c e d”  t o c h oos e  t h e  a ir  fl ow  w h ic h  c on t a in s  t h e  dil u t e d odou r ,  r e g a r dl e s s  
of w h e t h e r  t h e y  a r e  s u r e  t h e y  c a n  de t e c t  odou r .   T h is  for c e d c h oic e  p r oc e du r e  
c on t in u e s  a t  de c r e a s in g  dil u t ion  r a t ios  u n t il  t h e  p a n e l l is t s  c or r e c t l y  n om in a t e  t h e  a ir  
fl ow  c on t a in in g  t h e  dil u t e d odou r  a t  a  c on c e n t r a t ion  w h e r e  t h e y  a r e  c e r t a in  t h a t  t h e  
odou r  is  p r e s e n t .  
 
T h e r e  is  a l s o a  “ y e s / n o”  or  “ fr e e  c h oic e ”  e n dp oin t  w h e r e  p a n e l l is t s  a r e  r e q u ir e d t o 
s a y  w h e t h e r  or  n ot  t h e y  c a n  de t e c t  odou r  in  t h e  s n iffin g  p or t .   T h a t  is ,  t h e y  c a n  s a y  
t h e y  do n ot  de t e c t  odou r .   F or c e d c h oic e  ol fa c t om e t r y  g e n e r a l l y  de t e c t s  l ow e r  odou r  
l e v e l s  t h a n  y e s / n o ol fa c t om e t r y .  
 
A s  w it h  a l l  s e n s or y  m e t h ods  of ide n t ific a t ion ,  t h e r e  is  v a r ia b il it y  b e t w e e n  
in div idu a l s .   C on s e q u e n t l y  t h e  r e s u l t s  of odou r  m e a s u r e m e n t s  de p e n d on  t h e  w a y  in  
w h ic h  t h e  p a n e l  is  s e l e c t e d a n d t h e  w a y  in  w h ic h  t h e  p a n e l  r e s p on s e s  a r e  
in t e r p r e t e d.   T h e  p r oc e s s  b y  w h ic h  t h e s e  im p r e c i s e  m e a s u r e m e n t s  a r e  t r a n s l a t e d in t o 
r e g u l a t or y  g oa l s  is  s t il l  b e in g  r e fin e d.  
 
4 AI R QU AL I TY  GOAL S  
T h e  t e r m  " l e v e l  of e x p os u r e "  h a s  b e e n  u s e d t o r e fl e c t  t h e  fa c t  t h a t  odou r  im p a c t s  a r e  
de t e r m in e d b y  s e v e r a l  fa c t or s ,  t h e  m os t  im p or t a n t  of w h ic h  a r e  t h e  fr e q u e n c y  of t h e  
e x p os u r e ,  t h e  in t e n s it y  of t h e  odou r ,  t h e  du r a t ion  of t h e  odou r  e p is ode s  a n d t h e  
offe n s iv e n e s s  of t h e  odou r  ( t h e  s o-c a l l e d F I D O  fa c t or ) .    
 
I n  de t e r m in in g  t h e  offe n s iv e n e s s  of a n  odou r ,  it  n e e ds  t o b e  r e c og n is e d t h a t  for  m os t  
odou r s ,  t h e  c on t e x t  in  w h ic h  a n  odou r  is  p e r c e iv e d is  a l s o r e l e v a n t .   S om e  odou r s ,  for  
e x a m p l e  t h e  s m e l l  of s e w a g e ,  h y dr og e n  s u l p h ide ,  b u t y r ic  a c id,  l a n dfil l  g a s  e t c . ,  a r e  
l ik e l y  t o b e  j u dg e d offe n s iv e  r e g a r dl e s s  of t h e  c on t e x t  in  w h ic h  t h e y  oc c u r .   O t h e r  
odou r s ,  s u c h  a s  t h e  s m e l l  of j e t  fu e l ,  m a y  b e  a c c e p t a b l e  a t  a n  a ir p or t ,  b u t  n ot  in  a  
h ou s e ,  a n d die s e l  e x h a u s t  m a y  b e  a c c e p t a b l e  n e a r  a  b u s y  r oa d,  b u t  n ot  in  a  
r e s t a u r a n t .  
 
I n  s u m m a r y ,  w h e t h e r  or  n ot  a n  in div idu a l  c on s ide r s  a n  odou r  t o b e  a  n u is a n c e  w il l  
de p e n d on  t h e  F I D O  fa c t or s  a s  dis c u s s e d a b ov e .   I n  a ddit ion ,  a l t h ou g h  it  is  p os s ib l e  t o 
de r iv e  for m u l a e  for  a s s e s s in g  odou r  a n n oy a n c e  in  a  c om m u n it y ,  t h e  r e s p on s e  of a n y  
in div idu a l  t o a n  odou r  is  s t il l  u n p r e dic t a b l e .   O dou r  g oa l s  n e e d t o t a k e  a c c ou n t  of 
t h e s e  fa c t or s .  
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T h e  m os t  c om m on  m e t h od of a s s e s s in g  odou r  im p a c t  on  a  c om m u n it y  is  b y  t h e  u s e  
of c om p u t e r  b a s e d p r e dic t iv e  dis p e r s ion  m ode l l in g .  D is p e r s ion  m ode l  p r e dic t ion s  
a r e  t y p ic a l l y  v a l id for  t im e  s c a l e s  e q u iv a l e n t  t o t e n  m in u t e s  t o h ou r  a v e r a g in g  
p e r iods .   T h e  de t e c t ion  of odou r  b y  t h e  h u m a n  n os e  t y p ic a l l y  oc c u r s  ov e r  a  t im e  
s c a l e  of a p p r ox im a t e l y  on e  s e c on d.   A  s e r ie s  of p e a k -t o-m e a n  r a t ios  h a v e  b e e n  
de v e l op e d for  diffe r e n t  s ou r c e  t y p e s  t o t a k e  a c c ou n t  of t h is  ( Katestone, 1998 ) .   T h e  
p e a k -t o-m e a n  r a t io ( P / M  r a t io)  is  a p p l ie d t o t h e  e m is s ion  r a t e  t o g iv e  e ffe c t iv e  
s ou r c e  s t r e n g t h .    
 
N S W  E P A  h a s  de fin e d odou r  p e r for m a n c e  c r it e r ia  a l l ow in g  for  p op u l a t ion  de n s it y ,  
c u m u l a t i v e  im p a c t s ,  a n t ic ip a t e d odou r  l e v e l s  du r in g  a dv e r s e  m e t e or ol og ic a l  
c on dit ion s  a n d c om m u n it y  e x p e c t a t ion s  of a m e n it y .  T a b l e  1  p r e s e n t s  t h e  odou r  
p e r for m a n c e  c r it e r ia .  T h e  9 9 th p e r c e n t il e  l e v e l  is  u s e d t o a l l ow  for  l im it a t ion s  in  m ode l s  
w h ic h  m a y  t e n d t o p r e dic t  e x t r e m e s  of im p a c t  w h ic h  m a y  n ot  b e  e x p e r ie n c e d in  r e a l  
l ife .    

TABLE 1  O D O U R  PER F O R M AN C E C R I T ER I A  

Population of Affected Community O dour  Per for mance Cr iter ion  
( odour  units )  

Urban area (> 2 0 0 0 )  2 . 0  
5 0 0  – 2 0 0 0  3 . 0  
1 2 5  – 5 0 0  4 . 0  
3 0  – 1 2 5  5 . 0  
1 0  – 3 0  6 . 0  

S i ng l e res i d enc e (≤ 2 )  7 . 0  
S o u rc e:  N S W  E P A  Approved Methods & Guidance for the Modelling and Assessment of Air Pollutants in New 
S outh W ales ( 2 0 0 1 ) .   
 

5 AU S L PU ME DI S PERS I ON MOD EL L I NG  
O dou r  s a m p l i n g  a t  t h e  s ou r c e  is  r e p or t e d a s  a n  odou r  c on c e n t r a t ion  in  odou r  u n it s  
( O U ) .    
 
F or  u s e  in  A U S P L U M E  dis p e r s ion  m ode l l in g ,  w h ic h  p r e dic t s  t h e  im p a c t  ov e r  a  g iv e n  
a r e a ,  t h e  odou r  c on c e n t r a t ion  ( O U )  m u s t  b e  c on v e r t e d in  t o a n  O dou r  E m is s ion  R a t e  
( O E R ) .   T h e  u n it s  of m e a s u r e  for  t h e  O E R  is  O U  v ol u m e  p e r  s e c on d.   
 
F or  odou r  m ode l l in g ,  t h e  P / M  r a t io is  t h e n  a p p l ie d t o t h e  O U v / s .   I t  is  t h is  O E R  
fig u r e  t h a t  t h is  u s e d in  t h e  A U S P L U M E  m ode l .   
 
T h e  A U S P L U M E  m ode l  t h e n  g e n e r a t e s  odou r  c on c e n t r a t ion s  a n d odou r  c on t ou r s  in  
O U  a t  t h e  9 9 th p e r c e n t il e .   I t i s th ese O U s f r om  th e m od el l i ng  ou tp u t, not th e od ou r  
str eng th  of  th e od ou r  i tsel f , t h a t  a r e  c om p a r e d a n d a s s e s s e d a g a in s t  t h e  N S W  E P A  
O dou r  C r it e r ia .   
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6 SY D NEY  GAS  OPERATI ONS  
T h e  de t a il s  of t e s t  w or k  p r ov ide d b y  S y dn e y  G a s  ( a t t a c h e d)  in  r e l a t ion  t o t h e  odou r  
im p a c t  fr om  g a s  fr e e l y  v e n t e d in t o t h e  a t m os p h e r e  s t a t e s  t h a t :  

“An odour assessment was conducted at Sydney Gas’ Cawdor operations in 
2 0 0 0  with  th e purpose of  q uantif ying  potential  odours emanating  f rom th e area 
of  operations.  T h is was carried out b y Austral ian W ater T ech nol og ies and 
P CCD 1[1] and entail ed sampl ing  a q uantity of  g as rel eased directl y f rom th e 
rel ease v al v e of  ‘ J oh ndil o’ W el l  Site 7 A.   T h e sampl e resul ted in an odour 
reading  4 3 9 0  odour units.  T h is was th en model l ed according  to potential  f l ow 
rates,  pipe opening s and weath er conditions.  T h e resul ts indicated th at 
al th oug h  odour f rom th e h ypoth etical  disch arg e of  unb urned g as mig h t b e 
detectab l e,  th e max imum g round l ev el  odour concentration woul d stil l  b e 
acceptab l e in terms of  th e E P A g uidel ines.   Simil ar conditions are ex pected to 
prev ail  f or th is proposed sev en wel l  prog ram.   
T h ese wel l  sites are l ocated with in a typical  rural  area.  T h e property and th e 
surrounding  l and are not sub j ect to intensiv e f arming  oth er th an f or g raz ing  
purposes.   Any odours th at may th eref ore occur with in th e g eneral  area are 
l ink ed to typical  l ow-l ev el  rural  activ ities.   
 

I t is concl uded th at each  site is capab l e of  producing  a rang e of  odours wh ich  
woul d b e dif f icul t to q uantif y and compare.  F urth ermore,  th e imposition of  any 
detectab l e odours as a resul t of  th e proposed dril l ing  operations woul d merel y 
add to th e v ariety of  potential  odours al ready present.  T h e ex perience to date 
is th at th ere h as b een l ittl e,  if  anyth ing ,  in th e way of  odour,  caused b y any of  
Sydney Gas’ dril l ing  activ ities.  “ 

 
A  r e v ie w  of t h e  m ode l l in g  r e p or t  c on c l u de d t h a t  t h e  A U S P L U M E  m ode l l in g  w a s  
c a r r ie d ou t  in  a c c or da n c e  w it h  N S W  E P A  r e q u ir e m e n t s  a t  t h a t  p oin t  in  t im e .   
H ow e v e r ,  t h e  P e a k  t o M e a n  ( P / M )  r a t ios  u s e d in  t h e  r e p or t  h a v e  s u b s e q u e n t l y  
c h a n g e d.   S E M A  c a l c u l a t e d t h e  im p a c t  of r e v is in g  t h e  P / M  r a t ios  a n d s u b s e q u e n t  
odou r  e m is s ion s  in  a c c or da n c e  w it h  c u r r e n t  N S W  E P A  r e q u i r e m e n t s .   T h e  
c a l c u l a t ion  s h ow e d t h a t  t h e  odou r  c on t ou r s  v a l u e s  w ou l d in c r e a s e  b y  u p  t o 2 0 %  
( c on s e r v a t i v e ) .   F or  e x a m p l e ,  t h e  0 . 8  O U  c on t ou r  w ou l d n ow  b e  in  t h e  or de r  of 1  O U ,  
t h e  1  O U  c on t ou r  w ou l d b e  1 . 2  O U ,  t h e  3  O U  c on t ou r  w ou l d b e  in  t h e  or de r  3 . 6  O U  
a n d s o on .   
 
B y  u s in g  t h is  da t a ,  it  is  p os s ib l e  for  S y dn e y  G a s  t o a s s e s s  t h e  im p a c t  of t h e  op e r a t ion s  
s im il a r  t o t h os e  m ode l l e d in  t h e  r e p or t .    F or  e x a m p l e ,  t h e  O U  a t  2 0 0 m  t o t h e  e a s t  of 
t h e  r e l e a s e  p oin t  t h e  9 9 th odou r  c on c e n t r a t ion  w ou l d b e  a p p r ox im a t e l y  2 . 4  O U ,  
w h ic h  is  b e l ow  a l l  N S W  E P A  c r it e r ia  for  p op u l a t ion s  r a n g in g  fr om  a  s in g l e  r e s ide n c e  
t o a n  u r b a n  p op u l a t ion  of 2 0 0 0 .   
 
A n a l y s in g  t h e  da t a  in  t e r m s  of w h a t  t h e  4 3 9 0  odou r  v a l u e  c om p a r e s  t o r e q u ir e s  
c om p a r is on  t o ot h e r  m or e  r e c og n is a b l e  odou r  s ou r c e s .   T a b l e  2  a l l ow s  t h is  
c om p a r is on  t o oc c u r .   

                                                   
(1) Pollution Control Consultancy and Design, April 2000. Assessm ent of  O dour E m itted f rom  U n-I gnited 
F lare at Caw dor G as F ield. 
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TABLE 2 O D O U R  C O N C EN T R AT I O N S  F R O M  VAR I O U S  S O U R C ES  
 

Location (Description) O d ou r C oncentrations  
(O d ou r U nits) 

Ambient – O u ts id e 3 0  
Ambient – ins id e s to r a g e a r ea  5 0  
B a g h o u s e 6 1  
L a nd f il l  c o v er  9 9 4  
C o o l ing  T o w er  1 , 4 4 9  
M u s h r o o m c o mp o s ting  o p er a tio n – ex it s ta c k  1 , 8 3 5  
Ag ita tio n W a s tew a ter  T a nk  1 1 , 0 9 2  
O f f a l  s to r a g e bin 1 9 , 5 5 5  
Ef f l u ent s to r a g e p o nd  3 1 , 0 0 0  

 
T h e  im p l ic a t ion s  of t h e  4 , 0 0 0  O U  c on c e n t r a t ion  a t  s ou r c e  im p l ie s  a n  u n p l e a s a n t  
r e a c t ion ,  a l t h ou g h  it  is  n ot ic e d t h a t  du r in g  t h e  t e s t w or k  a n y  odou r  w a s  b a r e l y  
p e r c e p t ib l e  ( S y dn e y  G a s  c om m u n ic a t ion s ,  2 0 0 5 ) .   T h e  odou r  c on c e n t r a t ion  r a p idl y  
dis s ip a t e s  a c c or din g  t o t h e  m ode l l in g  a n d is  l e s s  t h a n  N S W  E P A  r e q u ir e m e n t s  a t  2 0 0  
m e t r e s  fr om  a n y  dis c h a r g e  u n de r  w or s t  c a s e  c on dit ion s .  I t  is  n ot e d t h a t  t h e  2 0 0  m e t r e  
p oin t  is  t h e  n e a r e s t  S y dn e y  G a s  is  p e r m it t e d t o p e r for m  dr il l in g  op e r a t ion s  t o a  
r e s ide n c e  u n de r  t h e  P e t r ol e u m  ( O n s h or e )  A c t .  
 
 


