
 

 

	

	

 

 

 
 
 
 

 

 

 

 

PREPARE

AIOH Exp

 

AUTHOR

This positio

Associa

ABN: 50

 

PO Bo

ED BY 

posure Standa

RISATION: 

on paper has be

ation numbe

0 423 289 75

ox 1205 Tullam

rds Committe

een prepared by

r: A0017462L

52 

Australian In
marine Vic 304

e 

y the AIOH Expo

	

A

L 

nstitute of Occ
43 Australia |Ph

www.aioh.o

 

osure Standards

ADJUST
EXPOS
EXTE

upational Hyg
h: +61 3 9336 
org.au 

s Committee an

TMENT
SURE	S
ENDED

Positi

gienists 
3390 | Fx: +61

d authorised by

T	OF	WO
TANDA
	WORK
	

ion	Pap

1 3 9336 2242

y the AIOH Coun

ORKPL
ARDS	F
K	SHIFT

per	

Decemb

2 

ncil. 

LACE	
FOR	
TS	

ber 2010 



 

Australia

Thirtieth

List of Ab

AIOH Po

Summ

What 

What 

Comm

Rules f

Curren

Other 

Conclu

AIOH 

AIOH 

Refere

Attach

 

 

PO Bo

an Institute o

 AIOH Counc

bbreviations 

osition on Ad

mary ..................

is a Workpla

is an Extende

mon Adjustm

for the Appli

nt Applicable

Consideratio

usions .............

Recommend

Position ........

ences and So

hment: A Wo

ox 1205 Tullam

of Occupation

cil .....................

and Acronym

djustment of 

..........................

ce Exposure 

ed Work Shif

ent Methods

ication of Exp

e Legislation 

ons ...................

..........................

dations ............

..........................

ources of Add

orked Examp

 

Australian In
marine Vic 304

TAB
nal Hygienist

..........................

ms ...................

Workplace E

..........................

Standard? ....

ft? .....................

s ........................

posure Stand

and Standar

..........................

..........................

..........................

..........................

ditional Infor

le......................

P

nstitute of Occ
43 Australia |Ph

www.aioh.o

BLE	OF	CO
ts Inc (AIOH)

.........................

.........................

Exposure Stan

.........................

.........................

.........................

.........................

dard Adjustm

rds ...................

.........................

.........................

.........................

.........................

rmation ..........

.........................

Australian
Position Pap

upational Hyg
h: +61 3 9336 
org.au 

ONTENTS
 ........................

.........................

.........................

ndards for Ex

.........................

.........................

.........................

.........................

ment Models 

.........................

.........................

.........................

.........................

.........................

.........................

.........................

n Institute of 
per on Exten

gienists 
3390 | Fx: +61

S	
..........................

..........................

..........................

xtended Wor

..........................

..........................

..........................

..........................

..........................

..........................

..........................

..........................

..........................

..........................

..........................

.........................

Occupationa
nded Shift O

1 3 9336 2242

.........................

.........................

.........................

rk Shifts .........

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

al Hygienists 
OEL Adjustm

December 20

2 

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

Inc 
ent 
010 

 

... 3 

... 4 

... 5 

... 6 

... 6 

... 6 

... 7 

... 7 

. 10 

. 10 

. 13 

. 14 

. 14 

. 14 

. 15 

..16 



 	
AIOH_Exte

AU
The Aust
occupati
evaluatio
in the as

 C
a

 

 

Therefor
to variou
its mem
hazards. 

The Insti
Presiden
AIOH is a

The ove
controlle

 
c

 I

 

 

 

More inf

 

endedShiftOELA

USTRALIA
tralian Institu
ional hygieni
on and contr
ssessment an

Chemical ha
asbestos, ga
hydrocarbon

Physical haz
radiofrequen

Biological ha

re the AIOH 
us agents rel
bers are the
  

itute was for
nt, President 
a member of

erall objectiv
ed.  It seeks t

Promoting t
community. 

Improving th
practitioners

Providing a f

Promoting t
healthy work

Representing

formation is 

 

Adj_PositionPap

AN	INSTI
ute of Occup
ists in Austra
rol of hazard
nd control of:

zards (includ
ses such as 

ns);  

zards (heat a
ncy radiation

azards (bacte

has a keen i
ative to know

e professiona

rmed in 1979
Elect, Secreta
f the Internat

e of the Ins
to achieve th

the professi

he practice o
s. 

forum for the

he applicatio
king environm

g the profess

available at o

 

per	

TUTE	OF
pational Hygi
alia.  Occupat
ds in the wor
: 

ding dusts su
chlorine, irrit

and cold, no
, ultra-violet 

eria, endotox

nterest in th
wn workplac
als most like

9 and incorp
ary, Treasure
tional Occup

stitute is to 
is by: 

ion of occu

of occupation

e exchange o

on of occup
ment for all.

sion national

our website –

 P

Page	3

F	OCCUPA
ienists Inc. (A
tional hygien

rkplace and t

uch as silica,
tants such a

oise, vibratio
light, visible

xins, fungi, vir

e assessmen
ce exposure 
ly to be ask

porated in 19
er and three C
pational Hygi

help ensure

upational hy

nal hygiene a

of occupation

ational hygie

ly and intern

– http://www

Australian
Position Pap

3  	

ATIONAL
AIOH) is the 
ne is the scie
the environm

, carcinogen
s ammonia a

on, ionising 
e light); and 

ruses, zoono

nt of potentia
standards or

ked to assess

988.  An ele
Councillors, m
iene Associat

e that workp

ygiene in in

and the know

nal hygiene i

ene principle

nationally. 

w.aioh.org.au

n Institute of 
per on Exten

HYGIENI
association t

ence and art 
ment.  Occup

s such as ars
and organic 

radiation, la

ses). 

al for harm d
r occupationa
s exposure ri

cted governi
manages the
tion (IOHA). 

place health 

ndustry, gov

wledge, com

nformation a

es to improv

 

Occupationa
nded Shift O

ISTS	INC
that represe
of anticipati

pational hygie

rsenic, fibrou
vapours suc

asers, micro

due to workp
al exposure 
isks to ident

ing Council, 
e affairs of th

hazards are

vernment an

mpetence and

and ideas. 

ve and main

al Hygienists 
OEL Adjustm

December 20

20101222	IF

(AIOH)
nts professio
on, recognit
enists specia

s dusts such
ch as petrole

wave radiati

place exposu
limits (OELs)
tified workpl

comprising 
he Institute.  T

e eliminated

nd the gene

d standing of

ntain a safe a

Inc 
ent 
010 

 
 

Firth	

onal 
ion, 

alise 

h as 
eum 

ion, 

ures 
), as 
ace 

the 
The 

d or 

eral 

f its 

and 



 	
AIOH_Exte

AIOH ac
been pre
and activ
area.  Va
included

 

 

S
T

C

endedShiftOELA

tivities are m
epared by th
ve consultat

arious AIOH 
d Charles Stee

President:  
Secretary:  
Treasurer:  
President Ele
Councillors:  

 

 

Adj_PositionPap

CON
managed thro
e Exposure S

tion with par
members we
er and Gavin

 
 
 

ect:   
 

 

per	

SULTATI
ough commi
Standards Co
rticular mem
ere contribut
n Irving. 

THIRTY	

Gary Rhyder
Greg Oldfield
Beno Grooth
Dr Barry Che
Michael She
Dr Susan Ree
Dianne Allen

 P

Page	4

ION	WITH
ittees drawn
ommittee, wi

mbers selecte
tors in the de

FIRST	AI

r (NSW) 
d (Vic) 
hoff (Qld)
esson (WA) 
pherd (Qld)
ed (NSW) 

n (WA) 

 

Australian
Position Pap

4  	

H	AIOH	M
 from hygien
ith comment
ed for their 
evelopment 

IOH	COU

 

n Institute of 
per on Exten

MEMBERS
nists nationa
ts sought fro
known intere
of this positi

NCIL	

Occupationa
nded Shift O

S		
ally.  This pos
om AIOH mem
est and/or e
ion paper.  K

al Hygienists 
OEL Adjustm

December 20

20101222	IF

sition paper 
mbers gener
expertise in t
Key contribut

Inc 
ent 
010 

 
 

Firth	

has 
rally 
this 
tors 



 	
AIOH_Exte

 

ACGIH   

AIOH  

ALARP  

EU  

F/mL  

HSIS  

IOHA  

mg/m3  

NOHSC  

OEL  

OSHA  

PEL  

ppm  

RF  

STEL  

TLV  

TWA  

US  

 

 

endedShiftOELA

Ame

Aust

As lo

Euro

Fibre

Haza

Inter

milli

Nati

Occu

Occu

Perm

part

Redu

shor

thre

time

Unit

 

Adj_PositionPap

LIST	O

erican Confer

tralian Institu

ow as reason

opean Union 

es per millilit

ardous Subst

rnational Occ

grams (10-3 g

onal Occupa

upational Exp

upational Saf

missible expo

s per million 

uction factor

rt term expos

shold limit va

e weighted av

ed States 

 

per	

OF	ABBRE

rence of Gov

ute of Occupa

nably practica

tre 

tances Inform

cupational H

gm) per cubi

ational Health

posure Limit

fety & Health

osure limit 

(1 in 10-6) 

r 

sure limit 

alue 

verage 

 P

Page	5

EVIATION

vernmental In

ational Hygie

al 

mation Syste

Hygiene Asso

ic metre 

h and Safety 

h Administra

Australian
Position Pap

5  	

NS	AND	A

ndustrial Hyg

enists 

m 

ciation 

Commission

ation 

n Institute of 
per on Exten

ACRONYM

gienists 

n 

Occupationa
nded Shift O

MS		

al Hygienists 
OEL Adjustm

December 20

20101222	IF

Inc 
ent 
010 

 
 

Firth	



 	
AIOH_Exte

AIOH
FO

Summar

Most mi
epidemio
exists in 
compon

This is a 
‘unusual

A major
mandate
exposure

This is p
in the wo

This pa
contamin
varying o
to provid
intended
to review
in the re

This pap
Australia

The pap
exposure
against t

The AIO
don't co
for adve
inconsist
’Quebec 
consisten

What ar

National

The term
worker's
cause un
average 
believed

 

endedShiftOELA

	POSITIO
OR	ATMO
ry 

ining and ma
ological bas
many workp

ent in workp

significant c
’ work shifts.

r problem is
ed or implied
e standards. 

otentially co
orkplace. 

per provide
nants, a sele
outcomes.  It
de those ex
d to provide 
w the underl
ferenced pub

per does no
an/New Zeala

per does not
e assessmen
time weighte

H position is
nsider or acc

erse effect.  
tent advice f

model’ tha
nt guidance. 

re Workplac

l Exposure St

m ‘exposure 
 breathing z

ndue discom
(TWA), peak
 to guard ag

 

Adj_PositionPap

ON	ON	AD
OSPHERIC

any other in
is of almost
places.  For 

place health a

change as ex
.  These are n

s that there
d in various 
 

onfusing and 

es an overv
ection of leg
t then propo
posed in th
a definitive 
ying principl
blications. 

ot address t
and Standard

t address exp
nt methodolo
ed exposures

s that the cur
commodate 
The curren

for affected 
at is compu

e Exposure 

tandards are 

standard’ m
one which, a

mfort to nearl
k limitation, o
gainst narcos

 

per	

DJUSTME
C	CONTA

dustries now
t all current 
this reason, 
assessment. 

posure stand
now no longe

e are signifi
jurisdictions

inequitable 

view of the
gislative app
oses a potent
e workplace
methodolog
les and mech

he adjustme
d AS/NZS 12

posure asses
ogies are re
s. 

rrent guidelin
the varying 
t guidelines
workers.  Th
ter-based an

Standards f

set by Safe W

means an air
according to 
y all workers

or short term
is or irritant 

 P

Page	6

NT	OF	W
AMINANT

w work exten
exposure st
exposure sta

dard adjustm
er unusual, b

cant differe
s across Aust

to those wh

e exposure 
proaches in A
tial way forw

e to consiste
y for adjusti
hanics of the

ent of perso
269.1. 

ssment meth
equired to g

nes provided
range of he

s and legisla
he AIOH reco
nd utilises c

for Atmosph

Work Austra

rborne conc
current know

s.  The expos
m exposure li

effects which

Australian
Position Pap

6  	

WORKPLA
TS	FOR	EX

nded work s
tandards for
andard adju

ments have g
but normal in

nces in the 
tralia; resultin

o are potent

standard a
Australia and

ward based o
ent and appr
ng atmosphe
e adjustment

onal noise e

hodologies. 
get meaning

d by Safe Wo
alth effects o
ative framew
ommends m
current toxic

heric Contam

lia. 

entration of
wledge, shou
sure standar
mit (STEL).  A
h could preci

n Institute of 
per on Exten

ACE	EXPO
XTENDED

hifts.  The st
r atmospheri
stments have

enerally bee
n many indus

adjustment
ng in signific

tially exposed

adjustment 
d other coun
n national an
ropriate info
eric exposure
t models, as 

exposures as

The AIOH r
ful exposure

ork Australia 
of different a
work across 
oving to a m
cological inf

minants? 

f individual c
uld not cause
d can be of 
Additionally, 
ipitate indust

Occupationa
nded Shift O

OSURE	ST
D	WORK	S

tandard eigh
ic contamina

ve now beco

n considered
stries. 

t methods a
cant differen

d to health a

methods fo
ntries and e
nd internatio

ormation.  Th
e standards, 
these are w

s this is cle

recognises t
e data prior 

are inadequ
agents and t
Australia ca

model simila
formation an

chemical sub
e adverse he
three forms;
the exposur

trial incident

al Hygienists 
OEL Adjustm

December 20

20101222	IF

TANDARD
SHIFTS	

ht hour day, 
ants, no lon
me an essen

d as applying

available, so
nces in adjus

affecting age

or atmosph
examples of 
onal consiste
he paper is 
nor is its int
ell documen

early defined

hat appropri
to assessm

uate in that t
their time fra
an also lead
r to that of 

nd can prov

bstances in 
ealth effects 
; time-weigh
re standards 
ts. 

Inc 
ent 
010 

 
 

Firth	

DS	

the 
nger 
ntial 

g to 

ome 
sted 

ents 

eric 
the 
ncy 
not 
tent 
nted 

d in 

iate 
ment 

hey 
ame 
 to 
the 

vide 

the 
nor 

hted 
are 



 	
AIOH_Exte

Time-we
hour wo
over an e
upon wh

A critica
dangero
rather t
appropr

 

What is 

As stated
exposure

The use 
industrie
many fo
working 

Commo

There ar
publishe
the exte
uptake a

There ar
discusse

• T

• T

• 

• Q

Brief and

The Brief
the num
of the a
reductio

Daily exp

 

 

endedShiftOELA

eighted avera
ork shift (with
entire workin

hich the expo

al feature o
ous concent
hat they are
riate control

an Extende

d above, pub
e to a substa

of extended
es such as h
rms, but the
week of gre

n Adjustme

re numerou
ed and discus
ended hours 
and excretion

e numerous 
d are: 

The Brief and

The OSHA M

Pharmacokin

Quebec Mod

d Scala 

f and Scala (
mber of increa
agent’s activi
n factor is de

posure: 

R

 

Adj_PositionPap

age (TWA) ex
h a consequ
ng life.  It is t
osure standa

of exposure
trations of 
e best used
l measures a

d Work Shif

blished TWA
ance over an 

d work shift
ealthcare, oi

ey generally 
ater than 40 

nt Methods

s models th
ssed in the l
of work, wh

n, biological 

reviews of th

d Scala Mode

Model; 

netic Models

del. 

(1975) metho
ased hours w
ity in the bo
etermined, a

*
8

h
RF 

per	

xposure stan
ent 16 hour 

these work p
rds are deter

e standards 
chemicals, o
 to assess t

are required

ft? 

A exposure st
eight-hour d

s is now co
il and gas, p
involve the e
hours. 

s 

hat use vary
iterature.  So

hile others u
half-lives, an

he various m

el; 

– specifically

od is regarde
worked and t
ody is made
nd then app

16

24 h

 P

Page	7

dards apply 
r break betw
patterns for w
rmined. 

is that the
or satisfact
the quality o
d.  

tandards in 
day, five-day 

mmonplace 
processing, a
employee wo

ying approa
ome are bas

use more com
nd health effe

methods that 

y that of Hic

ed as the mo
the recovery
.  Using eith
lied to the TW

Where: 

 

Note that 2
per day 

Australian
Position Pap

7  	

to long term
ween success
which most e

ey are not f
ory and un
of the work

Australia and
working wee

in a range 
and manufac
orking shifts

ches to adj
ed on simpl
mplicated fo
ects. 

have been d

key and Reis

ost conserva
y time betwe
her the daily
WA exposure

RF = reductio

h= hours wo

24-h represents

n Institute of 
per on Exten

m exposure to
ive shifts), fo
pidemiologic

fine dividing
satisfactory

king environ

d other jurisd
ek, over an e

of industries
cturing.  Exte
 of greater t

ust exposur
e mathemati

ormulae that

documented,

t; 

tive model a
en exposure

y or weekly 
e standard. 

on factor 

rked per shift 

the exposure fr

Occupationa
nded Shift O

o a substance
or a five-day
cal studies a

g lines betw
y working c
nment and 

dictions app
entire workin

s, including 
ended work 
than 8 hours

re limits, wh
ical equation
t take into a

, and those m

and consider
e periods.  N
equation de

  

 free hours 

al Hygienists 
OEL Adjustm

December 20

20101222	IF

e over an eig
y working we
re available a

ween safe a
conditions, b
indicate wh

ply to long te
g life. 

mining, serv
shifts can t

s in length, o

hich have be
ns that consi
ccount rates

most commo

rs the impact
o considerat

etailed below

 

Inc 
ent 
010 

 
 

Firth	

ght-
eek, 
and 

and 
but 

here 

erm 

vice 
ake 
or a 

een 
ider 
s of 

only 

t of 
tion 
w, a 



 	
AIOH_Exte

Weekly e

 

OSHA 

The OSH
response
model w
carcinog

Each age
used to d

The cate

Adjus
Categ

 

The adju
Factor, R

It is inte
Novemb

 

endedShiftOELA

exposure for 

HA model det
e of an agen
was designe
gens. 

ent with an e
determine if 

egories used 

stment 
gory 

1A 

1B 

1C 

2 

3 

4 

usted exposu
RF. 

resting to no
ber 9, 2009) n

 

Adj_PositionPap

the special c

tailed by Pau
nt is a functi
d to be ap

exposure lim
any adjustm

are as follow

Classification  

Ceiling standard 

Ceiling standard n
be exceeded at an
independent of len
of work shifts 

Mild irritants 

Standard designed
irritation or discom
no cumulative effe

Standards set by t
feasibility or good
practices - indepe
length or frequenc

Acute Toxicants 

Can accumulate d
or longer exposure

Cumulative Toxica

Cumulative expos
over days to even 

Both Acute and C

re standard 

ote that the 
no longer ref

 

1
*

40

h
RF 

per	

case of a sev

ustenbach (2
on of the co
plied to mo

mit was categ
ment is requir

ws: 

never intended to 
y time- 
ngth or frequency 

d to prevent acute 
mfort. Essentially 
ects known.  

technological 
d hygiene 
endent of shift 
cy. 

during an 8 hour 
e time. 

ants 

ure could occur 
years of exposure.

umulative 

is determine

latest versio
ers to extend

128

168 h

 P

Page	8

ven day work

000) is based
oncentration 
ost systemic

gorised base
red, and if so

Adjustment 

None 

None 

None 

Hours/Day 

. 
Hours/Week

Hours/Day 
Hours/Week

ed by multipl

on of the OS
ded shift adju

Where: R

 h
r

Note that 168
hours per week

Australian
Position Pap

8  	

k week: 

d on the assu
that reache
 toxic subst

d on its toxi
, what equat

Criteria R

N

N

N

and 
R

ying the 8 ho

SHA Field Op
ustment. 

RF = reduction f

h=  average hou
roster cycle 

8 - h  represen
k 

n Institute of 
per on Exten

umption that
s the site of 
tances, but 

c effect.  The
tion is to be u

Reduction factor 

No adjustment 

No adjustment 

No adjustment 

ݕ݈݅ܽ݀ܨܴ

ݕ݈݇݁݁ݓܨܴ

RF daily or weekly 

our exposure

perations Ma

factor 

urs per week ov

nts the exposur

Occupationa
nded Shift O

 

 

t the magnit
f action for t
not irritants

e assigned c
used.   

RF 

ݕ ൌ
݋݌ݔ݁	ݕ݈݅ܽ݀

ݕ ൌ
݌ݔ݁	ݕ݈݇݁݁ݓ

whichever is lowe

e standard b

anual (CPL 0

ver full 

re free 

al Hygienists 
OEL Adjustm

December 20

20101222	IF

ude of the to
that agent.  T
s, sensitisers

category is th

8
݁ݎݑݏ݋ ݏݎݑ݋݄

 

40
݁ݎݑݏ݋݌ ݏݎݑ݋݄

est. 

y the Reduct

2-00-148 da

Inc 
ent 
010 

 
 

Firth	

oxic 
The 

s or 

hen 

tion 

ated 



 	
AIOH_Exte

Pharmac

Pharmac
half-life 
schedule
exposure
burden 
Although
other mo
substanc

Hickey a
the num
the agen

The equa

 

 

Where: 

 

 

 

 

 

 

 

 

 

 

 

A numb
exposure
benzene
than 40 
number 

McMaste
calculatio
most co
Universit
overall c

Quebec 

The Que
category
Safety (R
informat
teratoge

Fp 

endedShiftOELA

cokinetic Mod

cokinetic adju
of a substa

e.  Most com
e is isolated 
accrued for 
h not withou
odels, but ca
ces – informa

and Reist (19
ber of hours

nt.   

ation used b

RF = reductio

Fp = the pharm

k = the biolog

t1n = the lengt

t2n = the lengt

t1n+t2n = the le

Tn = the length

n = number of

t1s = length of 

t2s = length of 

t1s + t2s = leng

Ts = total leng
hours]) 

er of graphs
e schedules, 

e, hydrogen s
hours, eg m
of hours exp

er University
on of the RF
nservative R
ty Occupatio
ycle, the wor

ebec model 
y list for eac
RROHS).  In 
tion was revi
enicity (Verm


 s

n

kt

kt

e

e
1

1

1

1









 

Adj_PositionPap

dels 

ustment mod
ance can hav
mmonly the
to a single s
the ‘unusu

ut their limita
an involve co
ation that is n

977) publishe
s worked eac

y Hickey and

n factor 

macokinetic reduc

ic elimination rate

th of the standard 

th of the standard 

ength of the stand

h of the standard w

f days in standard 

f the extended shift

f the rest period be

gth of the extended

gth of the periodi

s were also 
and identifi

sulphide), no
mineral dust
posed in the 

y, Canada (
F for various 
RF where the 
onal Health L
rst case porti

(Drolet, 200
h of the 703
assigning a

iewed includ
a, 2000). 

 
  ls

n

tk

tk

e

e 1

1

1







per	

dels are base
ve a signific

models use
site within th
al’ work rou

ations, pharm
omplicated ca
not always ea

ed a formula 
ch day, the n

d Reist is as f

tion factor 

e = (ln 2)/T1/2 , whe

workday (8 hours)

recovery period (1

dard day (24 hours)

week (seven days o

workweek (5) 

t workday (in hour

tween extended sh

d shift “day” (usual

c work cycle (the 

published th
ed that for a

o adjustment
); the adjust
work cycle co

Armstrong e
shift rosters 
half-life is u

Laboratory w
ion of the cy

08) is essent
3 substances
n agent to a

ding sensitisa

 
 s

nn

mt

nt

2

2

1

1







 P

Page	9

ed around th
cant impact 
e a ‘one-com
he body.  Th
utine does n
macokinetic m
alculations t
asy to find. 

that describ
umber of ho

follows: 

ere T1/2 = the biolo

) 

6 hours) 

) 

or 168 hours) 

rs) 

hift workdays (in h

lly, but not always

number of days w

hat demonst
an agent wit
t is necessary
tment factor
ompared to 

et al, 2005)
where the b

unknown.  T
website http:/
ycle is used. 

tially based 
s listed in th
a particular 
ation, irritatio


n

s

kT

kT

ee

ee

1

1







Australian
Position Pap

9  	

he concept o
on the max

mpartment’ 
hese models 
not exceed 
models are g
hat involve k

bed a metho
ours worked e

ogic half-life 

hours) 

s 24 hours) 

worked and days 

trated the ap
th a short b
y.  In the case
r is approxim
a normal 40 

) have furth
biological hal
his spreadsh
//oehl.mcma

on the OSH
eir Regulatio
adjustment 
on, organ to

  
  n

ss

ttk

ttk

e

e
2ln

21





n Institute of 
per on Exten

of ‘body burd
ximum body
approach, a
aim to ensu
that accrued

generally con
knowledge o

d of adjustin
each week a

in the rest period

pplication of
iological hal
e of agents w
mately propo
hour week (

her develope
f-life is know

heet is freely 
aster.ca/.  Wh

A model an
on Respectin
category, the

oxicity, repro




Occupationa
nded Shift O

den’ and how
y burden fo
assuming tha
ure that the 
d for a nor

nsidered mor
of the biolog

ng exposure 
nd the biolo

d [in 

f the formula
f-life (less th
with a long h
ortional to t
(Paustenbach

ed the conc
wn as well as
 available on
here rosters 

nd uses a re
ng Occupatio
e most rece

oductive syste

al Hygienists 
OEL Adjustm

December 20

20101222	IF

w the biolog
r a given w
at the effect
maximum bo
mal work sh
re accurate th
ical half-lives

limits based
gical half-life

a to a range
han 3 hours,
half-life (grea
the ratio of 
h, 2000). 

cept to ena
s calculating 
n the McMas
vary within 

ecently upda
onal Health a
ent toxicolog
em toxicity a

Inc 
ent 
010 

 
 

Firth	

gical 
work 
t of 
ody 
hift.  
han 
s of 

 on 
e of 

e of 
 eg 
ater 
the 

able 
the 
ster 
the 

ated 
and 

gical 
and 



 	
AIOH_Exte

The adju
downloa
Excel sp
Code an
average 

As this s
the listed
exposure

Rules fo

While th
consider
(2000) id
These ar

Where t
of toxic
40 hr/w

Exposur
protect 
‘Short T

Adjustm
toxicant

The bio

The fou
vary.  In
models 

Whenev
biologic
10-, 12-

In additio

 So

 W
jus

Current 

In Austra
adjustme
addition
framewo
adjusting

 

endedShiftOELA

ustment of th
adable tool, f
readsheet ha

nd computes
working hou

system is gov
d substances
e standards w

or the Applic

here is no u
rations that 
dentified sev
re detailed be

the goal of th
ant to which p

week and the c

re limits whos
persons work

Term Exposure

ments to TLV o
t is less than 4

logical half-lif

ur most widely
n order of con
will recomme

ver the biolog
cal half-life of 
- and 14-hr wo

on to the ab

ome degree o

here shorter
stify higher e

Applicable 

alia, the vario
ent, but in m
, at a corpo

ork of many l
g exposure s

 

Adj_PositionPap

he exposure 
freely availab
as a drop do
s the RF (cal
urs. 

verned by R
s, although c
which may d

cation of Exp

niversal con
should be m

veral ‘rules o
elow: 

he occupationa
persons can b
hemical has a

se goals are 
king unusual w
e Limit’ (STEL) 

or PEL values 
4 hours or grea

fe of a chemica

y accepted ap
nservatism, th
end the highes

gical half-life 
about 20 hr. 

orkdays). 

ove, there ar

of conservati

r exposure p
exposures or 

Legislation 

ous legislativ
many instanc
orate level it
large multi-n
tandards for

 

per	

standards us
ble on the IR
own list of a
led Adjustm

egulation in 
aution must 
iffer from tho

posure Stan

sensus on t
made when 
of thumb’ fo

al exposure lim
e exposed sho
half-life betw

to avoid exce
work shifts (th
values); 

are not gene
ater than 400 

al in humans c

pproaches to m
e Brief and Sc
st. 

is unknown, a
(Note: this wil

re a number 

ism is recom

periods or sh
exposure lim

and Standa

ve framework
ces provide 
 is often th

national com
r extended sh

 P

Page	1

sing this mo
RSST web sit
assessed sub

ment Factor i

Quebec the
be exercised

ose used in A

ndard Adjust

he best adju
applying any
r adjusting e

mit is to minim
ould be less th

ween 4 and 400

essive irritatio
his suggests t

erally necessar
hours. 

can often be e

modifying exp
cala model wi

a "safe" level 
ll generally yie

of other imp

mended to a

hifts exist, ex
mits (ACGIH, 

rds 

ks do not sp
guidance do
e case that 

mpanies, advic
hifts or unusu

Australian
Position Pap

10  	

del was mad
e http://www
bstances tha
n the spread

e adjusted ex
d in that only
Australia.  

tment Mode

ustment mo
y of the var
exposure lim

mise the likeli
han the TLV if 
0 hours. 

on or odour w
that no adjust

ry for unusual

estimated by e

posure limits w
ll recommend

can be estim
eld the most c

portant point

account for o

xposure adju
2010).  

pecifically reg
ocuments th
within the s

ce is also pro
ual work sch

n Institute of 
per on Exten

de much easi
w.irsst.qc.ca/e
t provides th
dsheet) base

xposure stan
y the RF facto

els 

del to use, t
rious adjustm
mits for perso

hood of a sys
they work mo

will, in genera
tment is nece

l work shifts if

extrapolation f

will recommen
d the lowest li

mated by assu
conservative a

ts that should

overtime wor

ustment mod

gulate the me
at identify re
safety and h
ovided on th
edules. 

Occupationa
nded Shift O

ier by the de
en/_outil_100
he Adjustme
ed on the da

ndards are un
or is to be us

there are of
ment models
ons working

stemic effect, t
ore than 8 hr/

al, not require
essary for ‘Pea

f the biologic

from animal d

nd adjustmen
imit and the (

uming that th
adjustment fac

d be made: 

rk. 

dels should 

ethod of exp
recommende
health mana
he recommen

al Hygienists 
OEL Adjustm

December 20

20101222	IF

evelopment o
0011.html.  T
ent Category
aily and wee

nambiguous 
sed and not 

f course spe
s.  Paustenb
g unusual sh

the concentrat
day or more t

e modification
ak Limitation’ 

cal half-life of 

ata. 

t factors that 
(pharmaco)kin

e chemical ha
ctor for typica

not be used

posure stand
ed methods. 
gement syst

nded method

Inc 
ent 
010 

 
 

Firth	

of a 
This 
y or 
ekly 

for 
the 

ecial 
ach 
ifts.  

tion 
than 

n to 
and 

the 

will 
netic 

as a 
l 8-, 

d to 

dard 
 In 

tem 
d of 



 	
AIOH_Exte

Safe Wo
Exposure
people w
conventi
by a suit
its simp
publishe

At a sta
Australia
extended
sections 

It should
standard
docume
definitio
part of th

 

Exposure

The adju
uses the
adjustme
produce
of expos
exposure

 

Exposure

In additi
the NSW
requirem
practicab
environm
particula

In this g
adjustme
about th
extract f
1999) an

 

Exposure

The mod
based on

Where a
there is u

 

endedShiftOELA

ork Australia
e Standards f
working altere
onal workshi

table factor”. 
plicity of use
ed in Australi

ate level, on
a make spec
d work shifts
of this pape

d be noted 
ds published
nt 3008.  P
n of an ‘Alte
he duty of ca

e Standard Ad

ustment pro
e work sche
ent.  The equ
d by Brief an
sure and dec
e to an agen

e Standard Ad

on to the re
W mining 

ment to min
ble.  The M
ments (2008)
ate contamin

guideline sec
ent should b
he nature of 
from the mo
nd discussed 

e Standard Ad

del recomme
n the health 

a substance i
uncertainty a

 

Adj_PositionPap

 (1996) in t
for Atmosphe
ed workshifts
ifts, the 8-ho
 Safe Work A

e, more con
a.   

nly regulator
cific referenc
s.  These refe
r. 

however, th
d by Safe W
art 5A of th

ered Worksh
re of an emp

djustment in 

cess recomm
edule listing 
uations used
nd Scala.  In t
creased time 
t.  

djustment in 

quirements o
regulation r

nimise pollu
MDG29 Guid
) provides g
ants among 

ction 2.7 Ad
be done in ac

the health e
odel develop
below. 

djustment in 

ended by the
effect type.  

is considered
about the he

 

per	

heir Amend
eric Contamin
s with at leas
ur Time Weig
Australia reco
nservative ap

rs of certain
ce and reco
erences prim

hat most, if 
Work Australi
his documen
ift’, “consider

ployer and sh

Queensland

mended by t
of the OSH

d however, ar
the applicatio
for recovery

NSW Mining

of the Occup
requires risk
tants from 

deline for th
eneral guida
other things

djusting Expo
ccordance w
effects then 

ped by the W

Western Aus

e Western Au
 

d to have me
alth effects, t

 P

Page	1

ment (part 
nants in the O
t an equivale
ighted Averag
ommend the
pproach, an

 jurisdiction
ommendatio

marily exist in

not all state
ia, and by d
nt clearly sta
ring whether
ould be cons

Mining Legis

the Queensl
HA model to
re those for 
on of this me
y, and, the n

g Legislation

pational Hea
k assessmen
diesel plant

he managem
ance for the 
s. 

osure Standa
ith the TWA 
use Brief an

Western Aus

stralian Minin

ustralia Depa

edium term 
the Brief and

Australian
Position Pap

11  	

5A) to the G
Occupational
ent degree of
ge (TWA) exp
e use of the B
nd suitability

s in New S
ns for the 
 mining legi

e based leg
default the 
ates that wh
r to reduce ex
sidered during

slation 

and Mines I
o select the
the daily an
ethod, consid
ature of the 

lth and Safet
nt of atmo
t in underg

ment of die
setting of s

ards for Alte
exposures li

nd Scala mo
tralian Depa

ng Legislation

artment of M

health effect
d Scala adjust

n Institute of 
per on Exten

Guidance No
l Environmen
f protection a
posure standa
Brief and Sca
y for the na

outh Wales,
adjustment 
slation and a

islation calls
accompanyin
here the wo
xposure stan
g the assessm

Inspectorate 
appropriate

d weekly adj
deration is m
potential he

ty legislation
ospheric con

round mine
sel engine 
safety standa

red Work Sh
sted in Table
dels.  Table 

artment of M

n 

inerals and E

ts (eg respira
tment mode

Occupationa
nded Shift O

ote on the In
nt, identified 
as there is for
dard may nee
ala (1975) me
ational expo

, Queenslan
of exposure

are discussed

s up the nat
ng guidance

ork environm
ndards by a s
ment and con

and publish
e equation t
justment of 

made of the a
ealth effects 

n applying to
ntamination, 
es as far as
pollutants i
ards includin

hifts specific
e 2 or if ther
2 is referenc

Minerals and 

Energy (1999

atory irritatio
el is to be use

al Hygienists 
OEL Adjustm

December 20

20101222	IF

nterpretation
that “to prov

r people work
ed to be redu
ethod, based
osure standa

d and West
e standards 
d briefly in la

tional expos
e note, NOH
ment meets 
suitable facto
ntrol process”

hed by Simt
to be used 
exposure lim

additional ho
associated w

o all workplac
including 

s is reasona
n undergrou
ng gaseous a

cally states t
re is uncertai
ced as a par
Energy (Ma

9), uses a ma

on, narcosis)
ed.   

Inc 
ent 
010 

 
 

Firth	

n of 
vide 
king 
uced 
d on 
ards 

tern 
for 

ater 

sure 
HSC 
the 

or is 
”   

tars, 
for 

mits, 
ours 
with 

ces, 
the 

ably 
und 
and 

that 
inty 
rtial 
arch 

atrix 

, or 



 	
AIOH_Exte

For agen
where th
Where m
as 170/x

 

This mat

RECO

EXPO
STAND

Peak 

STEL 

TWA 

TWA 

TWA 

LEGEND 

 x* 

STEL 

TWA 

n/a 

h  

mth 

 

As can b
and/or t
where va
can be fu

 

endedShiftOELA

nts with a p
he hours wor
more than 17
x, where x is t

trix is reprod

OMMENDED

SURE 
DARD 

TI
FO

Fast 

Fast 

Med

within
few s

Long
shifts

Unkn

 

Aver
day/w

Shor

Time

Not A

Hour

Calen

be seen abov
erritory.  For
arious eleme
urther comp

 

Adj_PositionPap

potential for 
rked per mon
70 hours are 
the average n

uced below: 

D EXPOSUR

IME FRAME 
OR ACTION 

- immediate 

- immediate 

ium – 

n shift or over a 
shifts 

g – over many 
s or years 

nown or unsure 

rage number of ho
week work cycle 

rt Term Exposure L

e Weighted Averag

Applicable 

rs 

ndar month 

ve, there is s
r national or
ents of their 
licated where

 

per	

“cumulative
nth are less t
worked per 
number of ho

RE REDUCTIO

HEALT
EFFEC

Acute poisoni

Acute irritatio

Respiratory irr
narcosis 

Cumulative po
respiratory di
(silicosis, asbe
cancer 

 

ours worked in th

Limit 

ge Exposure Stand

significant va
ganisations t
business fal
e they are als

 P

Page	1

e poisoning, 
than 170, tha
month, then
ours worked

ON FACTO
INDUST

TH 
CT 

ing Cyan

n 
Nitro
diox
Amm

ritation, 

Solv

Nitro
diox
Carb

oisoning, 
isease 
estosis) , 

Silica

Weld
dust
fume

 

e month; 170 is th

dard 

ariation in th
this can prov
l under diffe
so operating

Australian
Position Pap

12  	

respiratory 
at an exposu
n the exposu
 per month.

RS FOR TH
TRY 

TYPICA
SUBSTAN

nide, Caustic, Acid

ogen dioxide Sul
xide, Hydrogen s
monia 

vents, 

ogen dioxide, Su
xide, Hydrogen su
bon monoxide 

a, Asbestos, Nicke

ding fumes, Talc, 
t, Respirable dus
e 

he typical hours w

he approache
ve to be a co

erent, or even
g internationa

n Institute of 
per on Exten

disease or c
re reduction
re reduction 

E WESTERN

AL 
CES 

d mists 

phur 
sulphide, 

ulphur 
ulphide, 

el, Lead, 

Inspirable 
st, Diesel 

worked in a month

es that are r
onfusing and
n multiple, le
ally. 

Occupationa
nded Shift O

cancer, it is 
n factor of 1 s
 factor shou

N AUSTRALI

SHIFT 
ROSTER 

n/a 

n/a 

10 h/day 

12 h/day 

<170 h/mth 

>170 h/mth 

10 h/day 

12h/day 

h for a normal 8 h

recommende
d complicate
egislative jur

al Hygienists 
OEL Adjustm

December 20

20101222	IF

suggested t
should be us
ld be calcula

IAN MINING

EXPOSURE
REDUCTION

FACTOR

1 

1 

0.7 

0.5 

1 

170/x* 

0.7 

0.5 

/day, 5 

ed in each st
ed arrangeme
risdictions.  T

Inc 
ent 
010 

 
 

Firth	

that 
sed.  
ated 

G 

E 
N 

tate 
ent, 
This 



 	
AIOH_Exte

Other Co

Exposure

A furthe
vary acro
a respira
version o
New Sou
numerou
(quartz &

 

National

The curr
reaching
therefore

 

Mixtures 

This pap
covered 
integrate

 

Annual l

The adju
duration
shift wo
Australia
to worke

 

Reporting

A key fa
exposure
approac
sites hav
standard

An altern
1269.1 (
commun
resulting
less than
the calcu
clearly d

 

endedShiftOELA

onsideration

e Standard Va

r complicatio
oss Australia 
able coal dus
of AS 2985:2
uth Wales is 
us examples
& cristobalite

l Harmonisat

rent move to
g a standard 
e important t

  

per does no
by Armstron

ed into the M

leave / long s

ustment form
n compared t
rkers.  In ad

an conversion
ers. 

g Monitoring

actor here is
e standards 
h works wel
ve a numbe
ds.  

native is to 
(sect 9.4) rec
nicated and 
g in mistrust.
n 0.01 or 0.0
ulated expos
ocumented a

 

Adj_PositionPap

ns 

ariations 

on in the exp
and internat

st level of 2.
004, now 20
also the only

s of differing
e), hydrogen 

tion of Legisla

owards a nat
approach to
that conside

t consider a
ng et al (2005
McMaster Un

service leave 

mulae are ge
to Australia a

ddition Austr
n factors will

g Results 

s how monit
requiring a

l where ther
er of variatio

correct the T
commends t
explained as
.  If statistica

02 mg/m3), th
sures.  A fur
as there is a 

 

per	

posure stand
tionally.  For
5 mg/m3 fol
09, whereas 
y state that h
g exposure 
cyanide and

ation 

tionally harm
o the adjustm
ration be giv

adjustments 
5) who advoc
iversity sprea

implications

enerally base
and some EU
ralia has mo
l generally b

toring result
djustment h

re are few va
ons in shift 

TWA exposu
that we do 
s employees

al analysis is 
he data may
ther issue is
potential for

 P

Page	1

dard area, no
r example NS
llowing the s
the other sta

has provided
standards in

d hydrogen s

monised app
ment of the n
ven to the op

for exposur
cated an app
adsheet. 

ed on US ex
U countries w
re public ho
e conservativ

ts are comm
have been c
ariations in w
lengths and

ures back to 
 for noise e

s may consid
carried out 

y need to be 
s that the ex
r the original

Australian
Position Pap

13  	

ot covered b
SW in Officia
sample flow 
ates and Safe

d a guideline
nternationall
ulphide.  

roach to leg
national expo
ptimal metho

re standard 
proach based

perience wh
where annua
olidays and l
ve which is c

municated to 
changed rath
working hou
d configurati

an eight ho
exposure).  
der that the
on data that
corrected u

xposure adju
 data to be l

n Institute of 
per on Exten

y this paper,
l Notice 950
rate change
e Work Aust
for diesel pa

y including 

islation prov
osure standa
ods of exposu

adjustments 
d on the ACG

ere annual l
al leave is mu
ong service 
considered b

the workfor
her than the
rs across the
ions resultin

ur basis (in 
If used, this
y are not be
t is below th
p to the nex
stment form
ost. 

Occupationa
nded Shift O

, is that expo
03 on 17 Dec
es, firstly in t
tralia have lef
articulate ma
respirable c

vides a furth
rds for all ju
ure adjustme

 for mixture
GIH additive m

eave is two 
uch longer –
leave.  This

by the AIOH 

rce.  Traditio
e monitoring
e workforce;

ng in an arr

the same w
s would nee
eing given t

he detection 
xt significant

mula would n

al Hygienists 
OEL Adjustm

December 20

20101222	IF

osure standa
ember 2004
he then revi
ft it unchang
atter.  There 
crystalline si

her incentive 
risdictions.  I

ent. 

es.  This is w
mixture form

or three we
– particularly 

will mean t
to be benefi

onally the TW
g results.  T
 however so
ay of expos

ay that AS/N
d to be clea
the actual d
limit (eg qua
 figure inflat

need to be v

Inc 
ent 
010 

 
 

Firth	

ards 
set 
sed 

ged.  
are 

ilica 

for 
It is 

well 
mula 

eeks 
for 

that 
icial 

WA 
This 
ome 
sure 

NZS 
arly 
ata, 
artz 
ting 
very 



 	
AIOH_Exte

Legal Im

The lack
that do 
different

In any ev
concert w

Conclus

 T

d

 T

 T
S

 

 T

a
a

AIOH Re

 S
s

 T
a

 S

AIOH Po

The AIO
don't co
for adve
inconsist
to comp
recomm
current t

 

endedShiftOELA

plications 

k of consiste
not have a c
t adjustment 

vent, the pri
with reducin

ions 

The lack of 
becoming th
determining 

There is ther
best for Aust

The recomm
Standards fo
method for t
instances. 

Pharmacokin
reduction fac

The Quebec 
having only 
adopting th
application t

ecommenda

Safe Work A
should deve
identify work

The guidelin
appropriate 

Safe Work A

osition 

H position is
nsider or acc

erse effect.  
tent advice fo

ply with shift 
ends moving
toxicological 

 

Adj_PositionPap

ncy arising f
consistent ap
formulae.  S

nciples that 
g exposures 

consistent a
he norm rath
‘harmful’ ex

refore a need
tralian condit

mendation w
r Atmospher
the adjustme

netic models
ctor but can 

model uses 
been recen

is model in 
to our nation

ations 

Australia, in 
elop standar
kplace scena

nes should 
experts using

ustralia shou

s that the cur
commodate 
The curren

or affected w
adjustment 
g to a mode
information 

 

per	

from the mo
pproach acro
State-based d

exposure sta
to as low as 

djusted expo
her than bei
posure to air

d for clear an
tions. 

within the c
ric Contamina
ent of exposu

s are more s
be complica

a simple spr
ntly reviewed

its current 
nal exposure 

conjunction
dised and u
rios where ad

be comput
g the Quebe

uld consider 

rrent guidelin
the varying 
t guidelines

workers.  Wit
criteria as de
el similar to 
and can pro

 P

Page	1

odels may ha
oss their ope
differences w

andards do 
is reasonabl

osure standa
ing `unusual
rborne hazar

nd concise d

current Nati
ants in the O
ure standard

scientific in t
ated to apply

readsheet ap
d (2008).  It
form and t
standards is 

 with State 
updated exp
djustment is 

ter based, a
ec model as a

liaising with 

nes provided
range of he

s and legisla
thout dismiss
etailed in leg
that of the 

ovide consiste

Australian
Position Pap

14  	

ave legal im
erations or co
will already be

not represen
ly practical (A

ards for exte
l’, causes un
rdous substa

direction from

ional Guidel
Occupational 
s for unusua

heir determi
y. 

pproach and 
t is recognis
that some c
required. 

jurisdictions
posure stand

required. 

available on 
a guide. 

overseas jur

d by Safe Wo
alth effects o
ative framew
sing an indiv

gislation appl
`Quebec mo
ent guidance

n Institute of 
per on Exten

plications, fo
ompanies in 
e causing suc

nt fine lines b
ALARP) shou

ended shift a
necessary co
nces. 

m regulators

ine for the 
Environmen
l work shifts 

ination of a 

has the adv
sed that the
onsideration

s and expert
dard adjustm

the Web 

isdictions on

ork Australia 
of different a
work across 
idual’s or org
ying to their

odel’ that is 
e. 

Occupationa
nded Shift O

or example w
the same in

ch issues. 

between saf
ld apply. 

arrangement
omplexity an

s on the met

Interpretatio
t, to use the
 is too conse

suitable exp

vantage of be
ere are som
n of the app

t bodies suc
ment guidelin

and regular

n this matter.

are inadequ
agents and t
Australia ca

ganisation’s 
r local jurisdi
computer-b

al Hygienists 
OEL Adjustm

December 20

20101222	IF

with compan
ndustry who 

e and unsafe

ts that are n
nd confusion

hod conside

on of Expos
 Brief and Sc

ervative in m

posure stand

eing up to d
e limitations
plicability of

ch as the AI
nes that clea

rly updated 

uate in that t
their time fra
an also lead
legal obligat
iction, the AI

based, based 

Inc 
ent 
010 

 
 

Firth	

nies 
use 

e in 

now 
n in 

ered 

sure 
cala 
any 

dard 

ate, 
s in 
f its 

IOH 
arly 

by 

hey 
ame 
 to 
tion 
IOH 

on 



 	
AIOH_Exte

Referen

America
Chemica

Armstron
Aid for Ex

Australia
Measure
Zealand.

Brief RS 
Hygiene 

Drolet D
Unusual 

Guerrini 
Canberra

Hickey JL
America

Lapare S
Limits to

NSW De
pollutant
http://ww
diesel-en

NSW Go
http://ww
(2000), O
Hygiene 

NSW Go
Mines (U
Limits fo

Queensla
Regulatio
http://ww

Roach SA
Associat

Safe Wo
Exposure
Edition (
http://ww
pretation

Safe Wo
Contami

http://sa
Note_Int
1995_PD

endedShiftOELA

ces and Sou

n Conference
al Substances

ng TW, Caldw
Extended Wor

an / New Zea
ement and as
. 

& Scala RA, 
Association 

D, (2008), Tech
Work Schedu

VH, (1993), R
a. 

LS & Reist PC
n Industrial H

S, Brodeur J &
 Unusual Wo

epartment of 
ts in undergr
ww.dpi.nsw.g
ngine-polluta

overnment, W
ww.legislatio

Occupational 
and Toxicolo

overnment, M
Underground
r Airborne D

and Governm
on 2008 - Su
ww.deir.qld.g

A, (1978), Thr
ion Journal, 

rk Australia, 
e Standards fo
Updated for 
ww.safework
nofExposureS

rk Australia, 
inants in the 

afeworkaustra
terpretationO

DF.pdf.  AGPS

 

Adj_PositionPap

urces of Add

e of Governm
 and Physica

well DJ & Ve
rk Schedule A

aland Standa
ssessment of

(1975), Occu
Journal, 36:6

hnical Guide 
ules, 3rd edit

Relevance of 

C, (1977), App
Hygiene Asso

& Tardif R, (2
ork Schedules

Primary Indu
round enviro
gov.au/__data
ants-in-unde

Workcover NS
on.nsw.gov.au

Exposure Lim
ogy, vol 3, 5t

Mineral Resou
d) Regulation
ust 

ment, Depart
ubordinate Le
gov.au/workp

reshold Limit
39:4, 334-33

(1996), Alter
for Atmosphe

Amendmen
kaustralia.gov
Standardsfor

(1995), Guid
Occupationa

alia.gov.au/A
OfExposureSt
S Canberra 

per	

ditional Info

mental Indus
al Agents and

rma DK, (200
Adjustments, 

rd AS/NZS 1
f noise immis

pational Exp
6, 467-469. 

T-22: Guide 
tion, IRSST M

Current Expo

plication of O
ociation Jour

003), Contrib
s, American I

ustries, (2008
onments, 
a/assets/pdf_

erground-env

SW, Occupat
u/fullhtml/inf
mits: Pharma
th edition, ed

urces Official
n 1999, Coal M

tment of Just
egislation 200
place/law/leg

t Values for E
8. 

red Workshift
eric Contamin
ts), 
v.au/swa/Abo
rAtmospheric

ance Note on
al Environmen

AboutSafeWo
tandardsForA

 P

Page	1

rmation 

strial Hygieni
d Biological Ex

05), Occupati
Journal of O

1269.1:2005 O
ssion and exp

osure Limits 

for the Adjus
Montreal. 

osure Standa

Occupational
rnal, 38:11, 6

bution of Tox
Industrial Hyg

8), MDG29 G

_file/0018/22
vironments.p

tional Health 
force/subord

acokinetics an
d. by Harris R

l Notice 17 D
Mines (Open

tice and Atto
08 No. 283, 
gislation/reg

Extraordinary

ts: Amendme
nants in the O

outUs/Public
cContaminan

n the Interpre
nt NOHSC 30

orkAustralia/
Atmospheric

Australian
Position Pap

15  	

sts (ACGIH), 
Exposure Indic

ional Exposur
Occupational 

Occupationa
posure, Stan

For Novel W

stment of Per

ards to Extend

l Exposure Lim
13-621. 

xicokinetic Mo
giene Associ

uideline for t

25513/MDG-
pdf 

and Safety R
dleg+648+20
nd Unusual W
R, p1787-190

December 20
n Cut) Regula

orney-Genera

ulation/inde

y Work Sched

nts to the Gu
Occupational

cations/Natio
ntsintheOccu

etation of Exp
008(1995) 3r

/WhatWeDo/
Contaminan

n Institute of 
per on Exten

(2010), 2011
ces, ACGIH, C

re Limits: An 
and Environm

l Noise Mana
dards Austra

Work Schedule

rmissible Exp

d Shift Work, 

mits to Unusu

odeling to the
ation (AIHA)

the managem

-29-Guideline

Regulation 20
001+FIRST+0

Work Schedul
01. 

04 Coal Mine
ation 1999, Fi

al (2008), Wo

x.htm. 

dules, America

uidance Note 
l Environmen

onalStandard
upationalEnv

posure Stand
rd Edition 

/Publications
ts_3rd Editio

Occupationa
nded Shift O

1 Threshold L
Cincinnati. 

Approach an
mental Hygie

agement Par
alia, Standard

es, American 

posure Values

Worksafe Au

ual Work Sch

e Adjustmen
) Journal 64:1

ment of dies

e-for-the-ma

001, 
0+N.Pausten
les, in Patty’s

es Regulatio
ile No.: C99/

orkplace Heal

an Industrial

e on the Interp
nt, [NOHSC:3

ds/GuidanceN
viron.htm,  AG

dards for Atm

s/Documents
on_NOHSC30

al Hygienists 
OEL Adjustm

December 20

20101222	IF

imit Values f

nd Calculatio
ene, 2:600-60

rt 1: 
ds New 

Industrial 

s (PEVs) for 

ustralia, 

hedules, 

t of Exposure
17-23. 

el engine 

anagement-o

nbach D.J., 
 Industrial 

n Act, Coal 
/0691 Specifie

lth and Safety

 Hygiene 

pretation of 
008(1995)] 3

NoteontheIn
GPS Canberra

mospheric 

s/238/Guidan
008-

Inc 
ent 
010 

 
 

Firth	

for 

on 
07. 

e 

of-

ed 

y 

3rd 

ter
a. 

nce



 	
AIOH_Exte

SIMTARS
schedule

Tiernan G
Coal Min

Verma D
Industria

Victorian
http://ww
gulation

Western 
Extended

Wylie DN
Annual A

endedShiftOELA

S - Queensla
es, http://svc1

G & van Zan
ne Dusts, Join

DK, (2000), Ad
al Hygiene As

n Governmen
ww.workcove
s/. 

 Australian D
d Workshifts: 

N & Elias JD, 
Australian Ins

 

Adj_PositionPap

nd Mines an
115.wic512d.

ten D, (1998
nt Coal Board

djustment of 
ssociation Jo

nt, Worksafe 
er.vic.gov.au/

Department o
Guideline, Pe

(2006), Adju
stitute of Occ

per	

d Energy, Ad
.server-web.c

), Developme
d Health and

Occupationa
ournal, 61:367

Victoria, Occ
/wps/wcm/co

of Minerals a
erth. 

ustment of TL
cupational H

 P

Page	1

djustment of 
com/zone_fil

ent of an Ext
 Safety Trust

al Exposure Li
7-374. 

cupational H
onnect/Work

and Energy, (

Vs to Accomm
Hygienists Co

Australian
Position Pap

16  	

occupational
es/inspector

tended Shift E
t. 

imits for Unu

ealth and Sa
kSafe/Home/

1999), Adjust

modate Spec
nference, Go

n Institute of 
per on Exten

l exposure lim
rate_pdf/exp_

Exposure Lim

usual Work Sc

fety Regulati
/Laws+and+

tment of Expo

cific Condition
old Coast, 79

Occupationa
nded Shift O

mits for unusu
_standards_a

mit Adjustmen

chedules, Am

ions 2007, 
+Regulations/

osure Standa

ns in the Wo
9-94. 

al Hygienists 
OEL Adjustm

December 20

20101222	IF

ual work 
adj.pdf. 

nt Factor for 

merican 

/Acts+and+R

ards for the 

rkplace, 2006

Inc 
ent 
010 

 
 

Firth	

Re

6 



 

Attachment

The followin
days on and
tabulated re
resulting fro

Potent
compo

Alumin

Arsenic

Asbesto

Chromi
fume 

Copper

Silica, R
crystalli

Respira
quartz 

Weldin
otherw

Vanadiu

Carbon

Nitroge

Ammon

Hydrog
TWA (p

Note: 

t: A Worked Examp

ng example sets out
d off as follows:  4:7
esults follow below. 
om using different m

  

tial Fume / dust 
onent 

8 h
OE

ium Fumes  5

c- soluble compds 0.0

os f/ml 0.

ium +6 
0.0

r  fume 0.

Respirable 
ine quartz 

0.

able coal dust <5% 
3

g fume not 
ise classified 

5

um dust & fume 0.0

n monoxide  TWA 3

en dioxide  TWA 3

nia  TWA 2

gen Cyanide, HCN 
peak or ceiling)  

1

RF = Reduction F

	
AIOH_Extende

ple 

t calculations for ex
7, 4:3, 3:1, 3:3. This 
It is important to no

methodologies 

  Br

hr 
EL 

Units RF

5 mg/m3 0.5

05 mg/m3 0.5

.1 F/ml 0.5

05 mg/m3 0.5

.2 mg/m3 0.5

.1 mg/m3 0.5

3 mg/m3 0.5

5 mg/m3 0.5

05 mg/m3 0.5

0 ppm 0.5

3 ppm 0.5

5 ppm 0.5

0 ppm 0.5

Factor

edShiftOELAdj_Positi

xposure standard ad
equates to an aver
ote that these exam

Adjus

rief and Scala

F Adjusted 
OEL 

5 2.5 

5 0.025 

5 0.05 

5 0.025 

5 0.1 

5 0.05 

5 1.5 

5 2.5 

5 0.025 

5 15 

5 1.5 

5 12.5 

5 5 

ionPaper	

djustments using th
rage of 14 days wo

mples are not intend

sted Exposure Sta

WA DOCEP

RF* Adjuste
OEL

0.95* 4.75

0.95* 0.05

0.95 0.095

0.95* 0.05

0.95* 0.19

0.95 0.095

0.95 2.85

0.95 4.75

0.5* 0.03

0.5 15

0.5 1.5

1 25

1 10

Page	17 

e four major calcula
rked as 12 hour sh

ded a a `how to’ for 

andards for Dust

ed RF Ca
O

1 1C a

0.67 

5 0.95 

0.67 

0.67 

5 0.95 

0.95 

0.67 

1 

0.67 

0.95 

1 

0.67 

ation methods for a
ifts over 28 days w
calculating exposur

t or Fume Compo

OSHA 

ategory 
OSHA 

Adjusted O

assumed 5 

4 0.03 

3 0.095 

4 0.03 

4 0.134 

3 0.095 

3 2.85 

4 3.35 

1A 0.05 

2 20.1 

3 2.85 

1B 25 

4 6.7 

Aus
 Positio

20

a range of substanc
with a worst case of 
re standard adjustm

onents 

Q

OEL RF Ca
Q

1 

0.95 

0.95 

0.95 

0.67 

0.95 

0.95 

0.67 

1 

0.67 

0.67 

1 

1 

stralian Institute o
on Paper on Exte

0101222	IFirth	

ces for a site with tw
4 days on 3 off wi

ments, rather to dem

Quebec

tegory 
Quebec 

Adjusted 
OEL 

1C 5 

3 0.0475 

3 0.095 

3 0.0475 

2 0.134 

3 0.095 

3 2.85 

2 3.35 

1B 0.05 

4 20.1 

4 2.01 

1B 25 

1A 10 

of Occupational Hy
ended Shift OEL A

Dec

welve hour shifts wit
thin the cycle. The 

monstrate the differe

Pharmacokin

RF Adj
O

0.82 

0.76 0

0.83 0

0.73 0

0.73 0

0.83 0

0.83 2

0.83 4

0.73 0

0.83 2

1 

1 

0.73 

ygienists Inc 
Adjustment 
ember 2010 

 
 

th a roster of 
graphed and 

ent outcomes 

etic 

justed 
OEL 

4.1 

0.04 

0.08 

0.04 

0.15 

0.083 

2.49 

4.15 

0.04 

24.9 

3 

25 

7.3 



 

 

 

	
AIOH_Extend

R
F

dedShiftOELAdj

0

0.2

0.4

0.6

0.8

1

R
F

Re

0

0.2

0.4

0.6

0.8

1

As‐ s

0

0.2

0.4

0.6

0.8

1

R
F

 

j_PositionPape

NO2

eduction Fact

soluble Cr

Reduction F

Resp coal d

Reduction F

r	

HCN

tors ‐ 42 hour 

r+6 fume

Factors ‐ 42 ho

dust W

Factors ‐ 42 ho

Page	18

 

C

week 12 hou

Vanadium

our week 12 h

Weld fume

our week 12 h

Austra
Position P

	

O

ur shift ‐ Vapo

Resp quartz

hour shift ‐ Du

Al Fu

hour shift ‐ Du

lian Institute
Paper on Ex

NH3

ours

Cu  fume

usts and Fume

umes

usts and Fum

e of Occupati
xtended Shif

Pharm

Quebe

OSHA

WA

BS

e

es

es

Phar

Que

OSH

WA

BS

onal Hygien
ft OEL Adjus

Decembe

20101222	IFirt

 

 

 

ma

ec

Pharma

Quebec

OSHA

WA

BS

rma

bec

A

ists Inc 
stment 
er 2010 

 
 

th	



 

No

As 
dep

 
 

 

 

 

	
AIOH_Extend

tes: 

can be seen
pendent on t

The Brief an
The Quebec
area of diff
Quebec trea
Pharmacoki
in general f
as coal dust
The differen
made in 19
considerabl
Quebec det

dedShiftOELAdj

n from the g
the adjustme

nd Scala adju
c, OSHA and
ference is we
at it as acute
inetic are ge
for Category 
t compared t
nces in OSHA
985 whereas
ly less comp
terminations 

 

j_PositionPape

graphs and t
ent methods 

ustment is th
 WA adjuste

elding fume 
e and OSHA a
nerally less c
one compo

to OSHA / Q
A and Quebe
s the Quebe

pounds asses
 are less con

r	

he Table the
used. 

e most conse
d exposure s
where WA t
as acute and
conservative 
unds such as
uebec and W
ec probably 
ec assessme
ssed compare
servative tha

Page	19

ere are some

ervative, ofte
standards are
reat it as a c
 cumulative;
than the oth
s HCN and a

WA; 
relate to the

ents are muc
ed to the ea
an the old OS

Austra
Position P

	

e dramatic d

en one half o
e generally s
chronic conta

her methods
aluminium fu

e fact that th
ch more rec

arlier version
SHA determi

lian Institute
Paper on Ex

differences in

of the other a
imilar as they
aminant (and

, however th
me and som

e OSHA dete
cent.  The l
s decreasing
nations. 

e of Occupati
xtended Shif

n adjusted e

adjusted stan
y follow simi
d imply that 

he method is 
me category 

erminations 
atest versio

g its usefulne

onal Hygien
ft OEL Adjus

Decembe

20101222	IFirt

exposure sta

ndards; 
ilar principles
copper is as

more conse
3 compound

in this review
ns of Patty’s
ess.  In gene

ists Inc 
stment 
er 2010 

 
 

th	

ndards 

s.  One 
s well), 

ervative 
ds such 

w were 
s have 

eral the 


