& Australian Government

" Department of Employment

Deputy Secretary
Sandra Parker

Senator Bridget McKenzie -

Chair

Senate Education and Employment Legislation Committee
PO Box 6100 ' : '
Parliament House

CANBERRA ACT 2600

Dear Senator

On 21 November 2013 the Department appeared before the Education .and Employment Legislation
Committee for the 2013-2014 Supplementary Budget Estimates,

| advised the Committee that the Department had commissioned a cost benefit analysis to help
inform the development of the National Strategic Plan.for Asbestos Awareness and Management -
2013-2018 which has yet to be to be finalised.

| enclose a copy of the draft report Analysis of asbestos removal approaches for ACM in workplaces
for tabling as requested by you (Hansard pages 103-4). '

| note that while the report says thatisa final; it is still a draft. A further matter for noting is that the
report is based on a proposed removal of asbestos containing materials from all work places by
2030. The current version of the National Strategic Plan for Asbestos Awareness and Management
2013-2018 seeks removal of asbestos containing material from all-govern‘ment owned and
controlled workplaces and high risk asbestos containing material from all comme'rcial-buildings by
-2030.

Yours sincerely
Sandra Parker

H December 2013

50 Marcus Clarke Street, Canberra ACT 2601
GPO Box 9880, Canberra ACT 2601 | Phone (02) 6121 6000







Analysis of asbestos removal
for ACM in workplaces

Final report

T

approaches




The Allen Consulting Group

Allen Consulting Group Pty Ltd
ACN 007 061 930, ABN 52 007 061 930

Melbourne

Level 8, 60 Collins St
Melbourne VIC 3000

. Telephone: (61-3) 8650 6000
Facsimile: (61-3) 9654 6363

Sydney

Level 1, 50 Fitt St

Sydney NSW 2000 '
Telephone: (61-2) 8272 5100
Facsimile: (61-2) 9247 2455

Canberra

Level 1, 15 London Circuit
Canberra ACT 2600
GPO Box 418, Canberra ACT 2601
Telephone: (61-2) 6204 6500

. Facsimile: (61-2) 6230 0149

Online

Email: info@allencensult.com.au
Website: www.allenconsult.com.au

Suggested citation for this report:

The Allen Consulting Group (2013), Analysis of risk managemeant approaches to ACM in
e e e e — - WOIKPlaces, final report to the Office of Asbeslos. Safely. Canberra._. _. _. _

Disclaimer:
While the Allen Gensulting Group endeavours fo provide reliable analysis and believes the

malterial it-presents Is accurate, it will not be liable for any claim by any party acting on such
information.

© Allen Consulting Group 2013

The Allen Consulting Group _ ii




Contents

The Allen Consulting Group

Abbreviations v
Executive Summary vi
Chapter 1 1
This study } 1
1.1 Key definitions 2
1.2 Methodology 3
1.3 Approach to measuring the costs and benefits 4
1.4 This report 6
- Chapter 2 7
The harm caused by asbestos exposure 7
2.1 Malignant Mesothelioma 10
2.2 Asbestosis | 12
2.3 Other asbestos-related disease 13
Chapter 3 15
Asbestos in Australia 15
3.1 Use of asbhestos in Australia 15
3.2 The 'changing nature of risk in asbestos exposure 17
3.3 Regulation of asbestos in Australia ' 18
Chapter 4 28
The benefits of Prioritised Removal of ACM 28
4.1 Health benefits 28
4.3 Cost savings from the reduction of ongoing risk management of
asbestos 43
Chapter 5 . 45
The costs of Prioritised Removal of ACM 45
5.1 Cost of removing asbestos from workplaces 45
5.2 Cost of replacement material 59
5.3 Machinery of Government costs 58
5.4 Disturbance to business operations 60
5.5 Training additional accredited removal staff 60
5.6 Environmental costs 62 .
Chapter 6 63
Limitations and key issues 63

ifi




The Allen Consulting Group

6.1 Keyissues . 63
6.2 Data gaps in relation to the benefits of the PRA 64
6.3 Data gaps in relation to the cost of the PRA 685
6.4 Alternative methods to estimating costs and benefits 66
Chapter 7 69 |
Impact analysis 69
7.1 Costs and benefits of prioritised removal 69
7.2 Sensitivity analysis 71
7.3 Break-even analysis 73
Appendix A 15
Stakeholder consultations 75
Appendix B _ 76
Disposal of asbestos 76
References 80

iv




The Allen Consulting Group

Abbreviations

ABS
ACD
ACM
ACT
ATHW
APSC
ASCC
ATSDR

COAG
DALY
DDB

DDT
DEEWR
DSEWPaC

EPA

n.d.

NHMRC
'NOHSC
NPV
NSW

NT -
OBPR

PI

PRA
RMA

SA

WA
WHS
YLD

Australian Bureau of Statistics

Asbestos contaminated dust or debris
Asbestos containing material

Australian Capital Tel'ritofy

Australian Institute of Health and Welfare
Australian Public Servicé Commission
Australian Safety and Compénsation Council

Agency for Toxic Substances and Disease Registry, United
States )

Council of Australian Go-vernments

Disability adjusted life years

Dust Diseases Board

Dust Diseases Tribunal

Departtment of Education,l Employment and Workplace Relations

Department of Sustainability, Environment, Water, Population
and Communitics

Environmental Protection_ Agency

No date 7

National Health and Medical Research Council
National Occupational Health and Safety Commission -
Net bresent value

New South Wales

Northern Territory

Office of Best Practice Regulation

Prohibited imports

Prioritised removal of asbestos

Risk management approach

South Australia |

Western Australia

Work, Health and Safety

Years of life lost due to disability




The Allen Consulting Group

Executive Summary

Asbestos is a collective term for a group of fibrous mineral silicates of the
serpentine and amphibole mineral groups, which were formerly used in commerce.
Asbestos containing materials can generate elongated particles with a length-to-
breadth ratio of three to one or-more (Parkes 1993). Asbestos was widely used in
Australia during the 1950s to 1970s, with some uses continuing until the 2000s
(DEEWR 2012). Certain qualities of asbestos, such as its strength, flexibility and
resistance to fire and chemical attack, made it useful for many industrial
applications. ' '

Inhalation of asbestos fibres is known to cause a number of diseases such as
asbestosis, lung cancer and mesothelioma (NHMRC 2012). Asbestos can become a
fine aitborne dust made up of tiny fibres when it is mined or processed or when
Asbestos Containing Materials (ACM) are sanded, sawn or drilled. These fibres are
easily inhaled and, due to the small size and elongated shape of the particles, are

-able to resist the lung’s natural cleaning process (Safe Work Australia 2010).

In December 2003 Australia banned the manufacture, supply, storage, transport,
sale, use and re-use, installation and replacement of products and materials
containing asbestos (DEEWR 2012). Asbestos fibres are still present in the built
environment -and there can be a long time lag between exposure to asbestos and the
subsequent adverse health impacts (DEEWR 2012). :

The Australian Government established the Asbestos Management Review in 2010.
The Asbestos Management Review Report (DEEWR 2012) examined the current
arrangements for the management of asbestos, and activities required to implement

‘a new approach that would build on the current Risk Management Approach

(RMA) by requiring all in situ ACM to be progressively removed.

As part of this process, the Allen Consulting Group has been commissioned by the
Office of Asbestos Safety within the Department of Education, Employment and
Workplace Relations (DEEWR) to undertake this study. The study estimates the
costs and benefits of extending the current RMA to asbestos-containing materials

- (ACM) to incorporate the staged, systematic and safe removal of all ACM from

workplaces in Australia by the year 2030 (also known as the Prioritised Removal
Approach (PRA)).

- This study will form part of the work that is being undertaken to better understand

the benefits and costs generated by the prioritised removal of asbestos in
workplaces. It involves investigating, assessing and evaluating the costs and
benefits of extending the current RMA to require the staged, systematic, safe
removal of all ACM from the built environment.

The analysis has explored a variety of costs and benefits of moving from the RMA
to the PRA, Due to a lack of dala and information a number of these costs and
benefits have been assessed qualitatively. This sfudy has focused on assessing the
two primary costs and benefits of moving from the RMA to'the PRA, being health
benefits and the cost of removing asbestos from workplaces, quantitatively. This
has entailed the used of a number of assumptions. The key assumptions-used are set
out in Table ES1.1.

vi




The Allen Consulting Group

Table £5 1.1

KEY BASE CASE ASSUMPTIONS

Health benefits Cost emoving ACM from workplaces

Thep

-The ave
$3,800.

Source: Allen Consulting group analysis

The study also assessed machinery of government costs quantitatively, while all
other costs and benefits have been assessed qualitatively.

Table ES 1.2 summarises the costs and benefits of moving to.the PRA, Health
benefits of approximately-$2.7 billion are anticipated to arise from the PRA, while
the cost of removing asbestos from workplaces under the PRA is estimated to be
$114 billion greater than under the RMA. In addition, machinery of government
costs are estimated to cost just over $0.5 million.

The overall finding of the cost benefit analysis is that the costs of moving to PRA -
significantly outweigh the benefits. A number of the impacts identified in this
analysis have not been assessed quantitatively. This is primarily due to a lack of
information and data. Nonetheless, the costs and benefits associated with these
impacts are expected to be low and not material o the overall analysis. They have
been assessed qualitatively as to their likely nature and scale.

Given the magnitude of the costs associated with removing ACM from workplaces,
this analysis has attempted to provide a "best-case" scenario for the policy. Despite
this, the analysis shows little economic support for the move to the PRA. The
sensitivity and break-even analysis undertaken further demonstrate this point.
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TableES 12
BENEFITS AND COSTS OF THE PRA

Impact Description Assessment

Benefits
The redugtion in asbestos pe
ated: dlsease asa resuit ! '-health benefrts

. .Cost sawngs are llkely to be small In magmlude For example
each annual inspegtion requlred to update asbestos reglsters
costs between $250-$1000, while ACM identified as a concem
e :Is generally l|kely to'be removed rather than enclosed
encapsulated or’ ‘sealed: -

: There may, als _ be ke savings resultlng frorn a reduced need

! GCost of removing asbigsto
; from'workplaces

Cost of rep!acement
matenal -

imated to be $40. per squere

thé cosls assoclated with the

Machlnery of Government
cosls

Disturbance to. bus'
operatrons

- -hoted: by slakeholders’ that d!slurbance to busmess operattons
.. can'be. minimal if removal.is undertaken in an appropriate

.. manner,. such as the- used of negative alr pressure; as the risk
“of e)cposure assocrated wﬂh such remova1 is low.

" The costs assomated ‘with such disturbance will be highly
" variable accordmg to the nalure of the business, the type and
" 1ocalron of ACM and thi risk’ for employees. .

“in order to remOVe ihis greater amount of ACM, additional
additional " . tramed and aceredited’ removalisis would be required. The
lists-In-order-lo———+costs-relaled-o-this-include-thecost-to-removal-businesses-of ——-
-remove a grealer amount  fraining new staff and the cost of gaining appropriate licenses.

A form workplacee_ln Itis anticipated that the costs assocfated with the tralning of
er time PeﬂOd : - additional staff would be low '

Tralnmg add st associated with

5 assomaled wrlh Assumlng a high level of compﬁance with existing. regulatron it
; se in illegal B '.ls anticipated that the environmental costs associated with a
dumpmg associated with move to the PRA would-below.

the PRA - : =

_‘Environment costs

Source: Allen Consulting Group analysis
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Chapter 1
This study

Asbestos is a collective term for a group of fibrous mineral silicates of the
serpentine and amphibole mineral groups which were formerly used in commerce.
Asbestos containing materials can penerate elongated particles with a length-to-
breadth ratio of three to one or more (Parkes 1993). Asbestos was widely used in
Australia during the 1950s to 1970s, with some uses continuing until the 2000s
(DEEWR 2012). Certain qualities of asbestos, such as its strength, flexibility and
resistance to fire and chemical attack, inade it useful for many - industrial
applications.

Inhalation of asbestos fibres is known to cause a number of diseases such as
asbestosis, lung cancer and mesothelioma (NIIMRC 2012). Asbestos can become a
fine airborne dust made up of tiny fibres when it is mined or processed or when
Asbestos Containing Materials (ACM) are sanded, sawn or drilled. These fibres are
easily inhaled and, due to the small size and elongated shape of the particles, are
able to resist the lung’s natural cleaning process (Safe Work Australia 2010).

In December 2003 Australia banned the manufacture, supply, storage, transport,
sale, use and re-use, installation and replacement of products and materials
containing asbestos (DEEWR 2012). Asbestos fibres are still present in the built
environment and there can be a long time lag between exposure to asbestos and the
subsequent adverse health impacts (DEEWR 2012).

The Australian Government established the Asbestos Management'Review in 2010,
The Asbestos Management Review Report (DEEWR 2012) examined the current
arrangements for the management of asbestos, and activities required to implement
a new approach that would build on the current Risk Management Approach
(RMA) by requiring all in situ ACM to be progressively removed. The RMA
involves registering the location of ACM in Workplaces, assessing the risk to health
and safety, and selecting an appropriate action (or control) based on the severity of
the risk and the practicability of the actions.

The Review contained 12 recommendations for a national strategic plan to improve
asbestos awareness and management arrangements across all sectors of the
Australian community, :

The RMA is provided for under work health and safety legislation and applies to
Workplaces, Recommendation 4 of the Review report called for:

The development of systemns and processes, which would result in the staged removal of atl
ACMs from government and commercial buildings and structures by a target date of 2030,
with:

Limited ability for a renewable certificate of exemption where the ACM is not deemed to be a
heaith hazard and where its removal by 2030 is regarded to be impractical.

There was significant variation in the submissions received from stakeholder groups
on the issue of the staged removal of ACM from the built environment. Due to
these differing opinions the Review recommended that further work be undertaken.
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As part of this process, the Allen Consulting Group has been commissioned by the
Office of Asbestos Safety within the Department of Education, Employment and
Workplace Relations (DEEWR) to undertake this study. The study estimates the
costs and benefits of extending the current RMA to asbestos-containing materials
(ACM) to incorporate the staged, systematic and safe removal of all ACM from
workplaces in Australia by the year 2030 (also known as the Prioritised Removal

~ Approach (PRA)).

This study will form part of the work that is being undertaken to better understand
the benefits and costs generated by the prioritised removal of asbestos in
workplaces. It involves investigating, assessing and evaluating the costs and
benefits of extending the current RMA to require the staged, systematic, safe
removal of all ACM from the built environment,

11 Key definitions

Table 1.1 provides a summary of the key definitions of terms that are used
throughout the report. These ‘terms pertain to the approaches in managing the risks
of asbestos exposure, the meaning of ‘workplace’ and the types of asbestos —
‘friable’ and ‘non-friable’. Defining these terms is important as they influence the
scope of the cost-benefit analysis of prioritised removal. These terms will be
referred to throughout the report. ‘

In particular, the distinction between RMA and PRA is important in setting the -
context of the cost-benefit analysis. Additionally, the definition of ‘workplace’ is an
important consideration in calculating the health benefits of prioritised removal.
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Table 1.1
KEY TERMS . ' : ' ) .

Term

| ACM:
Workplace

H

H

Managemenl
 Approach .

Prlormsed
| Removal
. Approach. -

exemptlon, renewable every fl I"ve
1 bo avaﬂable

.. contains asbeslo (Modal Work:Heaith and Safety Regulahons 201 1)

Non-frlabte ' Non-friable asbestos m terlat conlalmng asbestos that'is not frlable asbestos |nclud|ng material
asbestos contalmng asbestos fibres remforced wilh 2 bonding compound (Model Work Heallh and Safely Regulations
201 1 : ,

Source: Request for Quotation, DEEWR (2013) and Safe Work Auslralia {2011).

1.2 Methodology

The methodology for this study was baged on an 1ntegrated set of act1v1tles
including: : ,

* a desktop review of contemporary domestic and international literature;
¢ stakeholder consultations; and

* input and advice from two expert advisers, Mike Van Alpen and Professor Bill
Musk. ' '

‘The Allen Consulling Ciroup
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A preliminary desktop search was conducted in order to obtain statistics in relation
to asbestos-related disease, the production and trade of asbestos, and the costs and
benefits of the prioritised removal of asbestos. Primary sources of information and
data include:

*  Australian Institute of Health and Welfare (AIHW);
* the Australian Bureau of Statistics (ABS);

* the World Mineral Statistics Dataset (2011);

*  Clemenits et al. (2007); and

s Safe Work Australia (2010, 2012b).

State and territory governments also provided relevant data and information, with a
range of representatives from state and territory governments consulited, in order to
gain insights into the regulation and management of asbestos. The team also
consulted asbestos removalists and other stakeholders. A list of stakeholders
consulted is at Appendix A.

The cost-benefit analysis of this study utilises the data and information from the
desktop review. The analysis aims to quantify the costs and benefits as far as

" practicable. It includes an analysis of health benefits, as well as the cost savings that

may result from the PRA. The costs examined in the analysis include the cost of
removing asbestos from workplaces, the cost of replacement materials, machinery
government costs, as well as a number of other costs.

This study also received assistance (advice and peer review) and information from
two experts in the fields of asbestos management and asbestos-related disease, Mike
Van Alphen and Professor Bill Musk. Mike Van Alphen was previously a
researcher in the Cooperative Research Centre for contamination assessment and
remediation of the environment and is currently working with the Mawson Institute
of the University of South Australia. Dr Bill Musk is a respiratory physician at Sir
Charles Gairdner Hospital in Western Australia, and is also Clinical Professor of
the School of Popu]ation Health at the University of Western Australia. The Allen
Consulting Group team thanks Mike Van Alphen and Professor Bill Musk for their
assistance in undertaking this study.

ot

1.3 Approach to measuring the costs and benefits

The broad approach of this analysis is to apply a with/without comparative metric.

In essence, this evaluation asks: if prioritised removal were lo be implemented,

what would be the difference in cosis and benefits compared to the current risk
management approach? This is a common technique used for evaluation of this
nature, and is consistent with other policy analyses. The Commonwealth Treasury
for example, makes this point explicitly (Treasury 2011, pg. 24).

Scenario modelihg does not predict what will happen in the future, Rather it is an assessment of
what could happen, given the structure of the models and input assumptions.

Scenarios are an analytical lens through which to view a problem; they do not factor in all
elements of 1he ‘real world’... Scenarios guide understanding of policy impacts, relativities of
different policy options and the extent that parts of the economy (technology, preferences and
so on) need to shift from current trends to achieve particular outcomes, given the model’s
assumptions.
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This approach allows the analysis to specifically isolate the impacts that result from
prioritised removal and abstract away from other developments, holding all else
constant. The with/without principle is depicted in Figure 1.1.

Figure 1.1

COMPARATIVE STATIC INTERPRETATION OF RESULTS
¥ 3 ' -
alternative scenario
change

basecase

I
I
|
|
|
f
f
i
I

»
»

Now ‘ o Simulation date

Source: The Allen Consulling Group.

It is important to note that not all costs and benefits are quantifiable due to reasons
such as lack of actual or appropriate data. Table 1.2 provides a summary of the
benefits and costs of implementing prioritised removal of asbestos and ACM in
Australia, as well as the method of assessment for the cost-benefit analysis.

Table 1.2
ASSESSING THE BENEFITS AND COSTS OF PRIORITISED REMOVAL_

Benefit! Cost Assessmeant method

Benefits

L D quanttatve U
vings . -0 Qualitative T
rem 'ﬁfng-a_sbgéé_los from workplaces ~ Quantitative S
Costof Feplacemsnt mateital — ™ T T Qualitative ~ -
Machlnery of G:overnﬁlént costs : - " Quantitative -
-I:Z_)_.is_t'tf:lzrl_)_a'r_pce _t§ busineég operaiions B Qualitative
'Traiﬁ'in'g'é_a.ditional ;-ac'ér_edi.ted removal staff *  Qualitative
- Environment costs o Qualitative

Source: The Allen Consulting Group.
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The cost-benefit analysis is accompanied by a break-even analysis to account for
variability in the outcomes predicted by the cost-benefit analysis. A break-even
analysis identifies the minimum benefits required for an intervention to provide a

"net positive outcome. It is typically adopted in instances where the benefits of a

regulatory program are difficult to quantify.

1.4 This; report

The remainder of this repc;rt is structured as follows:

*  Chapter 2 examines the harm caused by asbestos;

*+  Chapter 3 deta'ils the use.and regulation of asbestos in Australia;

*  Chapter 4 describes the benefits of prioritised removal;

«  Chapter 5 explores the costs of prioritised removal;

¢ Chapter 6 discusses the limitations and key issues of this study; and

* Chapter 7 outlines the impact analysis.
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Chapter 2
The harm caused by asbestos exposure

Asbestos is a term that refers to six types of naturally occurring mineral fibres that
belong to two groups, namely the: ‘ :

* serpentine Group — which consists of chrysotile asbestos; and

* amphibole Group — which comprises of anthophyllite, amosite, crocidolite,
tremolite and actinolite asbestos (DEEWR 2012).

The inhalation of asbestos fibres can cause a number of diseases, as the microscopic

aitborne fibres are easily inhaled, and lodged in human lungs (NHMRC 2012).
Although some of the fibres are expelled, the fibres have been known to be highly

resistant to removal by the lungs’ natural cleaning processes. The accumulation of
asbestos fibres in the lungs can lead to inflammation and scarring of the lung, which

affects breathing and can lead to disease (Agency for Toxic Substances and Disease

Registry, US, 2008). Chapter 3 provides further discussion on asbestos-related

illness and the types of asbestos associated with each illness.

Asbestos poses a significant health risk, when the material is in the form of dust or
fibres which become airborne and available for inhalation (Australian Health

Protection Principal Committee 2012). Asbestos encapsulated in materials normally

does not pose a health risk unless the ACM has been disturbed or deteriorated due
to weathering or ageing, causing it to release asbestos fibres into the air (Australian
Health Protection Principal Committee 2012). While asbestos workers and miners
have historically been the main group with the highest risk of exposure, their family
members have also been diagnosed with asbestos-related diseases from
contaminated clothing (ATSDR US 2001). Residents who lived near asbestos mines
or processing plants have also been at risk due to general environmental
contamination (ATSDR US 2008),

Figure 2.1 lists some of the materials and objects in which asbestos fibres can
currently be found, and the likelihood of airborne fibres being released into the air
if these objects are deteriorated or disturbed. Lower risk objects are those that have

- the asbestos encapsulated within them (i.e. preserved within a resilient material

such as reinforced plastics or vinyls), making it difficult for the asbestos fibres to
escape. Asbestos or ACM that are stored in objects that deteriorate or can be
disturbed easily, therefore, entail a higher risk of asbestos becoming airborne and
hence leading to disease.
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Figure 2.1

LIKELIHOOD OF AIRBORNE FIBRES TO BE RELEASED INTO THE AIR IF IT HAS
BEEN DETERIORATED OR DISTURBED '

Higher likelihood of airborne flbres

+ Asbestos-contaminated dust (including dust left in place
after past asbeslos removal)
- Sprayed (limpet) coatings/oose [ill
+ Lagging and packings (that are not enclosed)
 Asbestos insulating board
* Rope and gaskets
+ Millboard and paper
+ Asbestos cement

+ Floor tiles, mastic and roof felt
» Decoralive paints and
plaslers

Lower likelihood of airborne fibres

Source: Safe Work Australia (2011}, How to manage and conlrol asbestos in the workplace: Code of
practice, accassed at .
<http:/iwww.safeworkaustralia.gov.aufsites/SWA/about/Publications/Documents/625/How_to_Manage_
and_Control_Asbestos_in_lhe_Workplace.pdi> )

The key implication of the effective ban on the importation and production of
asbestos in Australia in 2003 is that the burden of asbestos-related disease shoutd
diminish over the longer term (Safe Work Australia 2012b). However, ACM and
asbestos was extensively used in construction and manufacturing in products that
can have long service lives, hence the material can still be found in many products
and articles. Furthermore, workers who were exposed to asbestos in the 1970s and
1980s may have contracted an asbestos-related disease that is yet to be diagnosed,
or remain with an elevated probability of developing an asbestos-related disease in
the future due fo persistence of fibres in the body, especially the lungs. The
cessation of asbestos usage in Australia, and the long latency of asbestos-related
disease, poses a challenge in the estimation of future asbestos-related disease,

Asbestos exposure is associated with a number of diseases, including mesothelioma
as shown in Figure 2.2.
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Figure 2.2 )
ASBESTOS-RELATED DISEASE
Branchagenic Pleural plaques (hyaline) Benign asbestos
carcinoma - pleural effusicn
. Rolled ateleclasis
) (infolding lung
syndrome)
Diffuse pleural ASBEST(QS
lhickening
-Lung cancer small cell, |-
nen-sma l cell)
Ashastosis {intersitial . Malignant mesolhslioma
[ lung ﬂb(rosls) j [(pleura and periloneum)] . [ Other cancers ]

Source: Musk undated.

Table 2.1 provides further information on the types of asbestos-related diseases. As
can be seen, exposure to asbestos can cause an array of diseases although other
factors — such as smoking and inhalation of other types of dust — may also
increase risk of developing an asbestos-related disease.

The. most widely used indicators associated with asbestos exposure are pleural
plaques, mesothelioma and asbestosis, due to the established causal relationships

between asbestos exposure and these dlseases As noted by Safe Work Australia
(2012b):

Asbestosis is caused exclusively by asbestos and asbestos is the only known cause of
mesothelioma.

Safe Work Australia (2012b), Ashestos-related disease indicators, October 2012, Canberra.

It is important to note that mesothelioma is a disease that is potentially acquired at
low to high levels of exposure to airborne asbestos, whereas asbestosis is a disease
that typically impacts on persons with high levels of exposure as in the former

.asbestos mining, milling and asbestos product manufacturing industries. The risk of

mesothelioma however is considered by USEPA (2013) in their risk assessment, to
be proportional to the magnitude and duration of inhalation exposure to asbestos.

These asbestos-related diseases are discussed in further detail in the subsequent
sections,
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Table 2.1

ASBESTOS RELATED DISEASES

Disease Descriptio

cy of any: asbeslos related disease, usually laklng between 15

¢ Lung cancer’ : :
. (Bronchogenic, posad éstos; the rlsk of lung cencer s a product of exposure and smoklng
: carcinoma} (small - _

. cell, non-small cell)

- Plouralplaques
- (hyaline}. .

‘Diffuse pleural
- thickening

led (o degree of exposure In this cohdttlon changes in lung
oy : -slnlrcanldlsablhly especnallywhen prograssive.

' 'Benign:asbastos
pleural-effusion

res the collapse of the lung due to ln drawmg and infolding of the sub- pleural lung
ssomaled with' asbeslos exposure especially with previous bemgn ashestos effusion.

Rolled atelectasls .
‘ (lnfoldlng lung

Source: National Health and Medical Research Council (2012), Safe Work Australia (2012b), Musk (undated) and American Fam||y Physician
(2007).

21 Malignant Mesothelioma

Malignant mesothelioma is a type of cancer that affects the “mesothelial”
membranes swrounding the lungs and lining the chest cavity (pleural
mesothelioma), covering the bowel and lining the peritoneal cavity in the abdomen
(peritoneal mesothelioma), covering the heart and lining the pericardial cavity and
covering the testicles and lining the scrotal sac in men Although the disease can be
usually traced back to past asbestos exposure, not every individual who is exposed
to asbestos will contract mesothelioma (Safe Work Australia 2010). Pleural
mesothelioma is the most commonly diagnosed form of malignant mesothelioma ,
representing 94 per cent of cases of mesothelioma in Australia since 1982 (Safe
Work Australia 2012b).

The Allen Consulting Group 10
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The disease is more prevalent in males than females, and amongst the older
generation (AIHW 2012b). This is due to exposure of asbestos in male dominated
occupations such as mining and construction and the long latency periods between
exposure and onset of the disease. Approximately 15 to 40 years usually elapses
after asbestos exposure before the symptoms begin to show (AIHW 2012b). The
risk of developing mesothelioma increases exponentially with time since exposure
for 40-50 years. :

Figure 2.3 shows the number of incident cases and deaths for all types of
mesothelioma in Australia. In 1982, approximately 134 individuals were diagnosed
with mesothelioma, and in 2009 about 540 were diagnosed (ATHW 2012b). This
represents an annualised increase in incidence of five per cent. The number of
deaths due to mesothelioma is only available from 1997 to 2007. In 1997 there were
416 deaths from mesothelioma and in 2007 this increased to 551 (AIHW 2012b).

Figure 2.3

MESOTHELIOMA INCIDENCES AND DEATHS
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Source: The Australian Institute of Health and Welfare (AIHW) (2012c), Mesothelioma for Ausiralia,

ICD10 C45, Australian Cancer Incidence and Mortality Workbooks, Canberra.

The age-standardised incidence rate of mesothelioma in Australia is 2.7 cases per
100,000 of the population, as shown in Table 2.2, The state that has the highest
incidence rate is Western Australia, with 4.8 deaths per 100,000, which can largely
be attributed to the former mining of blue asbestos at Wittenoom in the Pilbara and
the widespread use of this form of asbestos in building products in WA until the
late 1960s (Australian Mesothelioma Registry 2011). The other states that had a
death rate above the national average were South Australia and Queensland.
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Table 2.2

NEW CASES OF MESOTHELIOMA AND AGE-STANDARDISED RATES, 2011

te Persons Rate per 100,000 population

NT. -
Total

Source: Auslralian Mesothelioma Regisiry (2011), 1% Annual Report: Mesothelioma in Auslralia 2011,
Alexandria. .

2.2 Ashestosis

Pneumoconiosis is a lung disease resulting from inhaling certain dusts, mostly in
the workplace, such as silica, asbestos and coal dust (AIHIW 2010). Asbestosis is a
type of pneumoconiosis specifically caused by inhalation of asbestos fibres.
Symptoms of asbestosis usually appear approximately 10 years after initial
exposure to asbestos fibres, a relatively shorter latency period than mesothelioma
(Safe Work Australia 2012b).

Asbestosis is characterised by asbestos fibres lodged deep within the lung causing
inflammation and the formation of scar tissue in the walls of the airspaces. Over
time, the scarred and stff Iung tissue makes breathing difficult resulting in
shortness of breath with the need to provide oxygen and sometimes chest pain (Safe

‘Work Australia 2012b). Currently there is no cure for asbestosis, only treatment to

relicve its symptoms. Asbostosis does not always/often cause death, however it may
trigger it due to reduced lung function, which places stress on the body’s organs

“especially the heart. For those diagnosed with asbestosis, death is usually caused by

respiratory failure with subsequent cardiac failure as a result of the added work
imposed on the heart (Safe Work Australia 2012b). Furthermore, individuals with
asbestosis also have a heightened risk of developing lung cancer or mesothelioma
because of their asbestos exposure.

Asbestosis, unlike mesothelioma, is not required to be reported to health authorities,
hence the incidence rate of the disease is unknown (Safe Work Australia 2012b).
Compensation statistics are available and provide some indication of the scale of
the pneumoconiosis problem. Therc were 245 successful compensation claims for
asbestosis in 2004-05 (ATHW 2010). In 1997-98 there were a total of 95 cases
(ATHW 2010). :

The Australian Institute of Health and Welfare (ATHW) (2010) also noted that there
has been an increase in the death rate for pneumoconiosis since 1998 and that

deaths due to asbestosis have increased especially. This rising trend has two
explanations (ATHW 2010):
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+ firstly, workers exposed to low levels of asbestos decades ago are now
beginning to show symptoms of the discase; and

~* sccondly, there is increased recognition of the condition by physicians although
there has not been a- simultaneous increase in hospitalisations due to
pneumoconiosis, ‘

Figure 2.4 shows the number of deaths that are attributable to pneumoconiosis due
to asbestos and other mineral fibres. In 2001, there were 50 deaths and this
increased fo 112 in 2010, indicating an annualised nine per cent increase within the
specified timeframe (however it is noted that this includes pneumoconiosis deaths
due to other mineral fibres as well).

Figure 2.4
DEATHS ATTRIBUTED TO PNEUMOCONIOSIS DUE TO ASBESTOS AND OTHER
‘MINERAL FIBRES
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Source: Australian Bureau of Stalistics (2012), Causes of Death, Australia, 2010.

2.3  Other asbestos-related disease

Asbestos exposure also promotes or triggers the onset of other diseases, as.
described below (Musk undated):

*  Lung cancer (bronchogenic carcinoma) — Lung cancer can take 20 years or
more before the cancer develops and asbestos is only one of many agents linked
to its development. It is reported to occur only following. levels of exposure
similar to those for asbestosis and is strongly associated with workplace
exposure to asbestos fibres. It is much more likely to occur in people who
smoke and/or who have asbestosis.

Asbestos appears to promote, rather than initiate, bronchogenic malignancies,
In an individual exposed.to asbestos, who also smokes, the risk of lung cancer '
approaches a product of the separate exposure and smoking risks. Studies
indicatc that lung cancer risk measurably increases after moderate degrees of
industrial asbestos exposure although there is no level of carcinogen below
which there is no risk.
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*  Pleural plaques — Pleural plaques can be observed radiographically or at
autopsy or chest operation in asbestos exposed individuals. Relative to diffuse
pleural thickening, pleural plaques are seen less often in individuals exposed to
crocidolile, and more often observed in individuals exposed to anthophyllite.
Pleural plaques have only a minor effect on lung function although they may
cause chest pain. ‘

¢  Diffuse pleural thickening — this disease may appear 30 years after first
exposure to crocidolite but is more common in the 20 to 25 year time period.
Progression of the disease is more common in individuals who develop
thickening earlier after first exposure. Changes in lung volume may result and
cause significant disability especially when progressive diffuse pleural fibrosis
OCCUrs.

* Benign asbestos pleural efjusion — This disease is associated with fluid in the
pleural cavity. It is attributed to asbestos exposure when no other/alternative
cause is found in someone who has been exposed to asbestos. The effusion may
resolve, or recur occasionally, and may develop 'to diffuse pleural fibrosis or
rolled atelectasis.

*  Rolled atelectasis — This disease involves the collapse and contraction of lung
tissue, and is associated with asbestos exposure, especially with previous
benign asbestos effusion. This disease can be observed on CT scanning but
needs to be distinguished from peripheral lung cancer that may need treatment. -

¢ Other cancers — Asbestos exposure has been associated with a range of.
cancers such as colon, breast, leukaemia, multiple myeloma and ovarian cancer.
However, a causal relationship between these cancers and asbestos exposure
has not been fully established.

14
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Chapter 3
Asbestos in Australia

The use, imporlation and production of asbestos in Australia has been banned since
December 2003. However, the risk of asbestos exposure still exists because
asbéstos was widely used in building and construction work, as well as in a
diversity of produets such as cement, sheet and roofing materials and the brake pads
of cars for most of the twentieth century, Inhalation of asbestos fibres can cause
many types of disease and has been subject to regulation, including in workplaces
for a number of years. -

Regulation of asbestos-related activity commenced in the 1970s when states began
implementing exposure limits to asbestos fibres. In the 1980s, the production of
asbestos ceased in Australia and in the 1990s all uses of asbestos in Australia had
ended. Tmportantly, in January 2012 the Model Work Health and Safety (WHS)
Act, WHS regulations and Model Codes of Practice commenced. The objective of
the WHS Act is to provide a consistent framework for risk management of asbestos
in workplaces. Prior to this, each jurisdiction had its own legislation in relation to
the management of in-situ asbestos.

This chapter outlines the uses and regulation of asbestos and ACM in Australia,

_providing context for the subsequent cost-benefit analysis.

341 | Use of asbestos in Australia

Examples of products where asbestos can be found include insulation, fireproofing
materials, cement sheeting, electrical insulation boards, fire-proof textiles, additives
in paints and sealants, vinyl sheeling and floor tiles, vehicle brake pads and clutches
and water pipe. This widespread use was due to a number of useful properties of
asbestos fibres — they are strong, flexible, resistant to fire and chemical attack, and
have good insulating properties (National Health and Medical Research Council

12012).

Table 3.1 shows the industries and the corresponding products or uses that may
involve asbestos. In Australia, over 60 per cent of all production and 90 per cent of

-all consumption of asbestos fibre was by the asbestos cement manufacturing

industry (ASCC 2008a). Much of this industry’s output remains in service today in
the form of *fibro’ houses and water and sewerage piping (ASCC 2008a).
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Tablg 3.1
INDUSTRIES AND PRODUCTS/ USES

Industry Products! use

Construction ’ Flre resistant

: .8 Floor finishes and celltng tiles

: :_',- _‘Shlngles or t|1es (external or celhng)

- - .. Corrigated asbestos cement ropfing sheets
-« “Ceiling and wall insulation .. - ..,

Source: Asbestos Diseases Sdclety of Australia (2012) and DEEWR (2012).

With the commencement of the regulation of asbestos, its use in building and
construction materials began to decling in the 1980s and by the 1990s the practice
of using asbestos in construction had effectively ended (DEEWR 2012). Despite
this, a specific type of asbestos — chrysotile — continued to be imported and used
in the manufacture of friction products (such as brake pads and linings) and gaskets
(DEEWR 2012).
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The regulation of asbestos and ACM was due to increasing awareness about the
health hazards posed by the inhalation of asbestos fibres. Although the Jink between
asbestos exposure and disease (asbestosis) was observed in the early 1920s
(DEEWR 2012), it took. decades (particularly for lung cancer and malignant
mesothelioma) before a clear causal link was established. This was partly due to the
long latency times between asbestos exposure and the onset of disease but also
because of slowness of the industry and regulatory authorities to respond to the
available information. Since the 1970s, jurisdictions in Australia began initiating a
series of phased bans on the use, manufacture and importation of asbestos and
ACM, as discussed further in Section 3.3,

3.2 The'changing nature of risk in ashestos exposure

It is important to be mindful of the changing nature of risk to asbestos exposure,
since asbestos mining ceased in the 1980s and its production and trade was
prohibited in 2003. Historically, exposure to asbestos typlcally came from the
following sources:

*  mining, milling and transporting asbestos;
+  manufacturing asbestos-containing products; and

* using those products, primarily while constructing buildings (Safe Work
Australia 2012b).

Box 3.1 provides fuzther information about past occupational exposure to asbestos.

Box 3.1 !
HISTORICAL OCCUPATIONAL EXPOSURE TO ASBESTOS

2007. 'I'l' began -
imber of new.

-ocelpat
i handlmg. .

.. j;_carpenlers&jomers I

+  Wiltenoom workers;:’

. . asbestos miners. -

- gbuﬂders ‘and buﬂders labourers
“navy & merchant T navy workers

Source: Safe Work Australla 2012b,
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As asbestos is no longer produced or used in Australia, the sources of exposure
have altered. Previously, tlie occupational groups at highest risk of exposure were
workers who mined, milled and transported asbestos, manufactured ACM or were

-engaged in the use of ACM in building or construction work (Safe Work Australia

2010). When asbestos mining ended in the 1980s and its wse, importation and
production banned in 2003, the nature of asbestos exposure changed.

Furthermore, the long lag rates between exposure and onset of disease means that
the current observed rates of disease can be attributed to exposure some decades
ago. For instance, mesothelioma cases in Wittencom workers in Western Australia

_began increasing after the mines closed in 1966. In the 1960s there were two cases

.of malignant tesothelioma in Wittenoorm workers, and in the period from 2000 to
2008 this number rose to 82 cases (Musk, Olsen, Shilkin, Threfall, Reid, Lee,
Franklin, Alfonso and deKlerk 2012). The future incidence of asbestos-related
disease due to current exposures, therefore, could be due to exposure that is largely
non-occupational in nature, relates to uncontrolled access by tradespersons or
exposures of those involved with the management, removal and disposal of asbestos
(see Olsen MJA 2012).

Plescntly the main source of asbestos exposure is from old bu1ld1ngs undergoing
renovation or demolition (Safe Work Australia 2012b). Workers involved in the
refurbishment, renovation or demolition of old buildings may have the highest risk
of exposure, particularly if they work in arcas where asbestos is present but has not
been identified, or the risks have been poorly assessed or managed. Workers can be
unwittingly exposed to asbestos. Additionally, asbestos products put in place
during the 1950s, 1960s and 1970s also pose a health risk to homeowners who
renovate their 'own properties (Safe Work Australia 2012b). Those involved in
testing asbestos and inspecting ACM will also face low risks, and asbestos
removalists will face low to modest risks of exposure as well.

33 Regulétion of asbestos in Australia

From the late 1970s, jurisdictions began implementing a series of regulations on
exposure limits of asbestos fibres. The limitations for both crocidolite and amosite

- were 0.1 fibres/ml, and for chrysolite, 1.0 fibres/ml. The exposure limit for

chrysolite was reduced to 0.1fibres/ml in 2003 by the Natlonal Occupational and .
Safety Commission (NOHSC) (DEEWR 2012).

The ban on mining asbestos was implemented in 1983, and by December 1984 most

jurisdictions had banned the mining of raw asbestos and the manufacture, import
and installation of products containing crocidolite and amosite (DEEWR 2012). In
2001 the NOHSC declared that all uses of chrysotile should be prohibited from 31
December 2003, subject to a few exemptions. There were, however, some
specialised provisions that allowed the importation of asbestos. Box 3.2 provides
further information on cases where the importation of asbestos is not prohibited.

Box 3.2

CUSTOMS (FROHIBITED IMPORTS) REGULATIONS 1956 — BAN ON ASBESTOS
IMPORTS

The |mporlai:on into Australra of amphlbole asbestos or goods containlng_a
asbestos, is prohibited unless: - S

s the Importatlon is of raw materlals that -contain . nalurally occurring ‘trages - of
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amphlbole asbestos; or

« - the Minister admlmstermg t
*.. authérised .by that M|n|sler confi
the amphlbole asbestos org

a person

at” least 150 grbss,
: (1969) for the shlp,—

_ _Et:_alléli_on will not bera risk to

opOSed use of the chryso, T r-
aling 1o occupational healt :

. granted En exempt
: Regulallons 1994f

d.person
to import

Source: Custome (Prohibited Imports) Regulation 1956, Statutory Rules 1956 No.
90 as amended, made under the Customs Act 1901.

While asbestos is banned from being imported into Australia, asbestos materials
may be unintentionally brought into the country, If retailers or importers suspect
that their products contain asbestos, they are required to inform their state or
territory WHS regulator (Safe Work Australia 2012b).
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Although the 2003 prohibition placed a ban on all uses of asbestos, it did not entail
the removal of asbestos or ACM that were in place (i.e. in-situ) on 31 December
2003. Hence ACM and asbestos can still be present in the built environment,
including workplaces (Safe Work Australia 2012b). ). For instance, asbestos cement
or sheeting used in the construction of warehouse has a high probability of
remaining, unless the building is significantly modified or renovated in the
meantime. '

In order to minimise exposure risk, jurisdictions in Australia have implemented
regulations that require any asbestos to be identified and removed from the built
environment — or if removal is not practicable, (in some jurisdictions) for the
ACM or ashestos to be encapsulated, enclosed or sealed’. In South Australia (SA),
there was a preference for asbestos items in workplaces to be labelled, as well as
identified in a register, to ensure that people did not inadvertently access asbestos
items and managed asbestos appropriately. In SA, the concept of ‘encapsulation’
has been less favoured as this tended to offer people the opportunity to ‘hide’
asbestos containing items and not deal adequately with the risk. State and territory
legislation also prohibit activities that involve the potential disturbance of in-situ
asbestos such as drilling, boring and grinding, as such actions may disturb ACM
and release airborne asbestos fibres (Safe Work Australia 2012b).

ACM in Workpla(:es

A key feature of the regulatory environment is the harmonisation of WHS laws. On
1 January 2012, the WHS Act, WHS reguiations and Model Codes of Practice
commenced. The objective of harmonised regulations is to provide a consistent
framework for the risk management of asbestos exposure in workplaces (Safe Work

Australia 2012b). Box 3.3 provides further detail into the harmonisation of WHS

Laws. As of January 2013, all jurisdictions have passed WHS Laws with the
exception of Western Australia and Victoria (National Safety Council of Australia
undated).

Box 3.3

HARMONISATION OF WORK, HEALTH AND SAFETY LAWS

'Safe Work Australia 1§ the n
evaluation of the -model.Work:Hgalth and Saféty laws. The Commonwealth, states and.
Jerritories -are responsible for fegylating and enforcing work health and safety laws in
their furisdictions. : :

Source: Work Safe Tasmania (2012).

Enclosing asbestos requircs building a structure around the ACM so that it is completely covered and prevents
access to it by individuals, Encapsulation is preserving the asbestos in a resilical material such as cements and
. reinforced plastics. Sealing is the least effective melhod for controlling airbome asbestos — it involves
covering Lhe surface of the ACM with a profective coating (Safe Work Australia 20115).
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According to the Model Work Health and Safety Act (2011), a workplace is any
place that an individual goes for work. For the purposes of this study, ‘workplace’
is defined as any place that an individual goes to for work, however there are
certain exclusions in ‘workplace’ definition for the purposes of this study. Box 3.4
provides further information on how workplace is defined in the Model Work
Health and Safety Act. '

Box 3.4 . o )

MEANING OF WORKPLACE IN THE MODEL WORK HEALTH AND SAFETY BILL

Work Health
mework {o

Source: Model Work Health and Salely Act {2011).

For the purpose of this study, the definition of ‘workplace’ does not include the
terms stated in Section 8(2) of the Model Work Health and Safety Act. Specifically,
it excludes vehicles, vessel aircraft and other mobile structures. However, it
includes asbestos and ACM buried in soil such as buried asbestos cement pipes.

Currently, jurisdictions in Australia have implemented legislation in relation to
managing the risk of asbestos exposure in workplaces. The current approach to
managing tisk (the RMA) involves registering the location of ACM in workplaces,

-assessing the risk to health and safety, and selecting an appropriate action (or

control) based on the severity of the risk and the practicability of the actions
(DEEWR 2012). While the ideal action is to eliminate risk, by removal, in the case
of ACM risk management may also encompass options such as encapsulation to
contain it. :

Compliance with the codes of practice that support the WHS Act is not mandatory,
as long as there is a befter method than that provided in the code. Box 3.5 provides
further information on compliance with the codes of practice. Currently, two codes
of practice provide guidance on the risk management of asbestos. How to manage
and control asbestos in the workplace: code of practice (2011} provides practical
guidance on WHS Regulations that relate to the identification and management of
asbestos. How fo safely remove asbestos: code of practice (2011b) provides
guidance on duties for asbestos removal.
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Box 3.5
CODES OF PRACTICE

slandard.of Wo

Source: Safe Work Australia (2012) Guide to the Model Work Health and Safety Act, accessed at
<http:/fwww.safeworkaustralia.gov. aulsnes.’SWNabouUPubllcallonsIDocumenlsﬂ 17/Guide-to-lhe-
WHS-Act.pdi>

The key regulation that covers the risk management of asbestos is the Code of
Practice on how to manage and control asbestos in the workplace (Safe Work
Australia 2011), This Code of Praclice provides guidance on achieving the health,
safety and welfare standards required under the WHS Act and WHS Regulations
The key regulation in the risk management of asbestos is described thus:

'Regulatlon 419

erson conducrmg a busmess or underlakmg st not carry out or direct or allow a
,workerr 1o carry our work mvoang asbeslos Lf that work involves maniifacturing, szq:plymg,f
I nspor{mg, stor mg, removmg, usrng, ms!al!mg, handlmg, treating, d:sposmg of or
distinbing asbestos or ACM except in preser :bed crrcumstances .

Nb,fe,: The' prbhé'b_iﬁb:; on Ihe supp@,éf asbes:l.i):s kifsé_jérquibits the sale of asbestos or ACM.

Hence the regulation encourages the elimination of risk of asbestos exposure,
however if this is not ‘reasonably practicable’ then the minimisation of risk is
allowed. For instance, if removal of the ACM is not practicable, then enclosing or
encapsulating it is viable. :

The first step in the risk management process is the identification of asbestos, and
recording this in the asbestos register (defined in Box 3.6). Asbestos registers often
are integrated with asbestos management plans and recommendations to manage
risk, and can be supported by maps, analysis reports and asbestos in air monitoring
data. The risk of exposuré to airborne asbestos must then be assessed, and control
measures must be implemented to climinate or reduce those risks. The final step is
to review the control measures to ensure that they are effective in eliminating or
controlling the risks (Safe Work Australia 2011).

In identifying any asbestos or ACM, Regulation 422 .of the WHS Regulations
stipulate that a ‘competent person’ is required to undertake the identification. This
can be anyone who is trained to handle and take asbestos samples and
knowledgeable about building and construction practices to determine where
asbestos is present,
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Regulation 424 of the WHS Regulations stipulate that the location and presence of
asbestos or ACM in the workplace is clearly indicated by labels is reasonably
practicable. Importantly, an asbestos register has to be maintained and kept in the
workplace. '

Box 3.6

WHAT IS AN ASBESTOS REGISTER?

-be-pr ]Lesent from time, to

Source: Safe Work Australla 2011.

Regulation 423 stipulates that ‘a person with management or control of a workplace
must ensure an asbestos register is prepared and kept at the workplace’.
Additionally, the register must be ‘maintained, to ensure the information in the
register is up-to-date’. Importantly, Regulation 4235 notes that asbestos register is
not required to be prepared when: '

¢ the workplace is a building that was constructed after 31 December 2003 ; and
* 0o asbestos has been identified at the workplace; and
* no asbestos is likely to e present at the workplace from time totime.

If asbestos is identified or assumed to be present, the person responsible with
management or control of a workplace is required to produce an asbestos

- management plan. Regulation 429 requires-that the plan must be maintained to

ensure that information is up-to-date, If naturally occurring asbestos is found in the -
workplace, the asbestos management plan must incorporate this information and the
risks it entails (Regulation 431-434). '

Furthermore, before any demolition and refmblshment work is undertaken the
person responsible is required to:

¢ review the asbestos register;

s provide a copy of the asbestos register to the person caﬁying out the demolition
or refurbishment work; and

» ensure asbestos that is likely to be disturbed is identified and, so far as is
reasonably practicable, removed.
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Removal and handling asbestos

A range of control measures can be implemented in order to minimise and control
the risk of asbestos exposure. The code of practice on how to manage and control
asbestos in the workplace (Safe Work Australia 2011) considers that the ultimate
goal is to have a workplace free from asbestos, The removal of asbestos depends on
whether the asbestos is friable or non-friable. Box 3.7 further describes the actions
that must be undertaken if the asbestos is friable and non-friable.

Box 3.7 . .
LICENSED ASBESTOS REMOVAL

;For example
asbeslos Is® frlable an

as been determined ’th*ét‘it%h*cmld be
=nsed LGE}OV&LISt 7as;s@niasr

,ed asbeslosf
bly- practlcablef

racticable,t r:t Jnin|m|se ex
y S,ensunng the 6XPOsUTe. stand

' ii!‘;P'f‘%G“S%"?‘P"i’rt,’Ht

Source: Safe Work Australia 2011.

If removing asbestos is not reasonably practicable, then enclosure may be
implemented instead. Enclosing the asbestos requires building a structure around
the ACM so that it prevents any fibres from escaping into the air. It also prevents
-access to the ACM. It is recommended that enclosure only be used for non-friable
ashestos where removal is not practical and where the asbestos is at risk of damage

+ from work activities (Safe Work Australia 2011).

Encapsulating asbestos requires capturing the asbestos in a resilient matrix, for
instance reinforced plastics, vinyls, resins, mastics and flexible plasters. This
reduces the opportunity for asbestos to be released into the-air. It is recommended
only when the original asbestos bond is still intact,

Storage, transport and disposal of asbestos

Before commencing the asbestos removal, removalists are required to design the
route for removal of the asbestos waste bags or containers through the area in the
workplace where asbestos is being removed. The codes on how to manage and
control asbestos in the workplace (Safe Work Australia 2011a) and safely removing
asbestos (Safe Work Australia 2011b) require that only unused bags and heavy-duty
200 um (minimum thickness) polythene sheeting can be used. The bags must not be
more than 1200 mm long and 900 mm wide to prevent manual task injuries.

A competent person — usually the asbestos removal supervisor — should develop a
waste disposal program and methods used to transport waste through a building. In

- workplaces that are occupied, the codes of practice require waste containers should

only be moved thlough buildings outside of working hours.
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Asbestos waste that has been removed from the asbestos removal area, should

either be:

* placed in a solid waste drum, bin or skip for secure storage and eventual
disposal; or

* removed immediately from the site by an environmental protection agency
(EPA) approved/licensed carrier for disposal.

Asbestos waste drums or bins should be handled carefully. They should be placed
as close to the asbestos removal area as possible, be lined with plastic and warning
labels, and have their rims sealed and outer surfaced wet-wiped and inspected
before they are removed from the asbestos removal work area (Safe Work Australia
2012b). Box 3.8 shows examples of labels for waste containers and drums that
contain asbestos.

Box 3.8

LABELS FOR WASTE CONTAINERS AND DRUMS

S‘Eh:()T.Ild -be lined with plastic (minimum
aste shouid be placed on the top and

LABEL 1: 5aimte astisstos waste bay.

ASBESTOS ASBESTOS
T AUTHORISED
EOA:LE PERSONNEL ONLY
INHALE DUST RESEEEATIEO“S AND
CLOTHING ARE
e CANCE REQUIREDIN
LUNG CANCER £

Source: Safe Work Australia (2011b) How lo Safely Remove Asbestos: Code of Praclice.

The transport of commercial asbestos waste is covered under each state and
territory’s environmental protection agency (EPA) legislation. In general, a
removalist with a Class A licence is required to remove friable asbestos. The
removalist must ensure, so far as is reasonably practicable, the asbestos removal
work area is enclosed to minimise the release of asbestos fibres. If the asbestos
removal involves large scale friable asbestos, the work area should be enclosed and
under ‘negative pressure’ with the use of negative air pressure units. If large-scale

non-friable asbestos is to be removed, a Class B licence removalist is usually
" required, however a risk assessment should be undertaken and consider factors such

as proximity of the asbestos to work areas, weather conditions and the amount of
asbestos to be removed (Safe Work Australia 2011b). Table 3.2 provides further
information on the types of asbestos removal licences.
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Each jurisdiction’s EPA requires that asbestos waste be disposed in a landfill that is
approved, or is able to lawfully receive the waste. Certain states and territories also
require that the asbestos waste be disposed in a certain manner. For instance, the
Northern Territory requires that asbestos waste must be covered in orange marker
mesh identifying that asbestos is buried in the area (Department of Natural
Resources, Environment, the Arts and Sport, Northern Territory 2012} and New
South Wales requires that the waste must be covered with ‘natural material® such as
clay, gravel, sand, soil or rock (New South Wales EPA 2012). Jurisdictions also
specify how deep asbestos should be buried. The Australian Capital Territory
requires that stabilised asbestos waste in bonded matrix should be at least one metre
deep and ashestos fibres have to be at least three metres below the planned final
land surface of the landfill site (ACT Government 2011). Victoria requires that
asbestos waste must not be deposited within two metres of the final tipping surface

of the landfill (Victoria EPA 2009). Further information is provided in Appendix B.
. . . "

Table 3.2

TYPES OF ASBESTOS REMOVAL LICENCES

Type of licence What asbestos can be removed

Source: Safe Work Australia 2011b.

Prioritised removal of ashestos and ACM

Current legislation does not require that in-situ asbestos be removed. An alternative
approach to managing the risk of asbestos is hence to implement a method of
gradually removing asbestos and ACM in the built environment — this involves
completely eliminating exposure risk, not just managing or maintaining it. This
approach can be called the prioritised removal of asbestos (PRA). Prioritised
removal is currently not implemented in Australia.

26




ANALYSIS OF RISK MANAGEMENT APPROACHES TO ACM IN WORKPLACES

The Allen Consulting Group

PRA is based on the principle that all ACM poses a health risk and, as such, should
be removed in an orderly prioritised manner according to the severity of the risk
posed within defined timeframes (for the purpose of this research by the year 2030).
This approach holds that all ACM eventually degrade, so even material that is
ostensibly safe (i.e. bonded and stable) may become unsafe over time. Degradation
can be the result of weathering over the course of years, or an unexpected event or
impact that results in the sudden release of airborne asbestos fibres, such as that
which occurs in natural disasters.

The purpose of this study is to estimate the costs and benefits of PRA. It involves
investigating, assessing and evaluating the costs and benefits of extending the
current RMA to require the staged, systematic, safe removal of all ACM from the
built environment. Importantly, the study will also assess the risk that PRA entails,
such as the unintentional release of fibres into the air while removing the ACM. A
key component of the cost-benefit analysis is to compare the PRA to the RMA (i.c.
the current approachy.
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Chapter 4
The benefits of Prioritised Removal of ACM

The key benefits of the prioritised removal of asbestos are human health benefits
and the potential cost savings that result from the reduced need to manage asbestos
exposure risks in workplaces. The potential benefits of the PRA in Australia can be
categorised accordingly:

*  Health benefits — the reduction in asbestos-related diseases and deaths as a

result of reduced exposure to ACM in workplaces.

*  Cost savings — the reduced need for monitoring and managiﬂg ACM in
workplaces. '

This chapter outlines these benefits.

4.1 Health henefits

Exposure to asbestos can cause a number of diseases, and removing asbestos from
the built environment will reduce exposure to ACM and in the longer term, can be
expected to decrease the number of associated diseases.

In order to quantify the health benefits of the prioritised removal of asbestos, it is
necessary to first calculate the reduction in the number of asbestos-related disease
as a result of PRA and then attribute values to these, This is determined by a series
of calculations, such as the forecasted number of asbestos-related disease in the
future (starting from 2013), the proportion of diseases attributable to workplace
exposure and the rate at which prioritised removal will reduce such disease.

This section outlines the data and information used and the steps followed to
calculate the health benefits of the PRA.

Forecast incidences of mesothelioma in Australia

The first step in estimating the health benefits from the PRA is to forecast the
number of individuals diagnosed with asbestos-related disease, which are estimated
to result from the current approach to managing ACM.’

Each year, a number of individuals are diagnosed with mesothelioma. The number
of new mesothelioma cases each year is referred to as mesothelioma incideuces
(ATHW 2012b). The forecast number of asbestos-related discase in Australia has
been based on incidences of mesothelioma. The incidence of mesothelioma has
been based on the profile of mesothelioma in NSW males estimated by Clements et
al. In addition, past data on mesothelioma incidences from 1982 to 2009 from the
Australian Cancer Incidence and Mortality Workbooks (2012) for Mesothelioma
(ICD10 C45) informed the calculations.
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The Clements ef al. (2007b) maodel is established on age cohort and calendar year of
exposure, By accounting for age at exposure, the Clements ef al. (2007b} model
was able to stratify the number of cases in any given year by period of exposure. It
estimates the incidence of mesthelioma in NSW males from 1972-2060 based on
exposure between 1950-1989, Tt predicts a peak number of cases in 2014, with
6,430 cases between 2006 to 2060. This is illustrated in Figure 4.1, where the
number of mesothelioma-cases in a given year from 1972 is the cumulative sum of
cases due to exposure since that year." '

Figure 4.1

PREDICTED NUMBER OF CASES, BY PERIOD OF EXPOSURE, NSW MALES

180
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140 : L “\\\\ '
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—  oxposUre from 1955 to 1958 = e e gxposure from 1975 to 1979
wswwwens oxposure rom 1960 lo 1964 exposure from 1980 to 1984

— 0XpOSUre from 1965 to 1969 — cxposure from 1985 to 1989

Source: Clements ef al.(2007b).

The Clements ef af. (2007b) model assumes that there is no exposure risk for ‘birth -
cohorts born from 1970 after the 2003 calendar year’ (Clements 2007a).

In order to forecast the incidence of mesothelioma in NSW estimated to result from

current practice, the profile of incidence as a result of exposure between 198521989
formed the baseline for the-incidence of mesothelioma in NSW males from 2013
onwards. ' '

An important feature of the Clements. ef al. (2007b) model is that the cumulative
number of cases by exposure period increases with time, however the rate of
increase slows exponentially with time, as shown in Figure 4.2.
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PERCENTAGE INCREASE IN CUMULATIVE MESOTHELIOMA CASES
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Source: Allen Consulling Group analysis of Clements et al. {(2007b) data.

By using the profile of mesothelioma incidence as a result of exposure between

7 1985-1989 and adjusting it to take into account the decreasing incidence of
mesothelioma incidence outlined above, mesothelioma incidence in NSW males
from 2013 was estimated, as outlined in Figure 4.3.

Figure 4.3 : :
PROFILE OF MESOTHELIOMA CASES FROM 2013 ONWARDS

35 -
: _NNOD
75 £ N '\\
- { ‘\\ \\ N\
= 20 y LAt N h Y L\ <
-g '.' ) .‘§ \ \
Eis y L LW AN
3 v vy N N T T ——
= 7 N\ N
10 AR N N N JR—
’ ‘ . \,\\e_ ~ :
5 —
P . N o
. : oot o ~ L
2013 2023 2033 2043 2053 2063 2073 2083 2093 2103
— exposure from 2013 to 2017 e sem s @XpoOSUre from 2038 Lo 2042
—g¥pOSUre from 2018 to 2022 T re—gxposure from 2043 lo 2047

wewwswws oxposure from 2023 to 2027 exposure from 2048 lo 2052
I— GXPOSUFE from 2023 fo 2032 — = == gxposure from 2053 lo 2057

- oxposure from 2033 to 2037

Source: Allen Consulting Group analysis of Clements ef al. (2007b) data.
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As the Clements ef al. (2007b) model was based on NSW males, the projections
were scaled up to estimate Australia-wide predictions for both males and females.
A multiple of 3.7 was applied to the predicted incidences of mesothelioma in NSW
males. This was based on the average multiple between mesothelioma cases in
NSW males and Australia-wide incidences between 1989 and 2009, obtained from
the Australian Cancer Incidence and Mortality Workbooks (2012) for
Mesothelioma.

Figure 4.4 illustrates the number of actual and forecast male and female, Australia
wide, mesothelioma cases based on this approach. It shows the accumulation of
cases due to exposure from 2013 onwards. For example, the mesothelioma cases in
2053 shown here are collectively derived for exposure between 2013 and 2053.

Figure 4.4 . ‘
PROJECTED CASES OF MESOTHELIOMA — AUSTRALIA-WIDE
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Source: Allen Consulling Group analysis of data from Clements et al.(20075).

Adjust forecast mesothelioma incidences for other ashestos-related
diseases - :

The data on mesothelioma incidences was then upwardly adjusted to account for the
fact that asbestos exposure causes other discases in addition fo mesothelioma, such
as asbestosis and lung cancer. The data on mesothelioma incidences was upwardly
adjusted using a multiple derived in the following way:

* According to Leigh, Davidson, Hendrie and Berry (2002), the ratio of asbestos-

- related lung cancer to mesothelioma is estimated at a ratio of 2:1. Hence the
number of mesothelioma cases should be upwardly adjusted by 200 per cent.
Other studies have reported lower ratios of lung cancer to mesothelioma. For
instance the Finity Consulting (2010) study for WorkCover Tasmania has
reported that lung cancer was 20 per cent of mesothelioma cases. Another study
by McCormack and Schuz (2012) reported lung cancer to be 80 per cent of
mesothelioma cases. This study has utilised the ratio in the Leigh ef al. (2002)
study in order to avoid underestimation of health costs imposed by asbestos
exposure,
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*  Additionally, the ratio of deaths due to asbestosis and mesothelioma between
2001 and 2007 has averaged 14 per cent, based on cal¢ulations that used data
from the Australian Bureau of Statistics (2012) on causes of death and AITHW
(2012c) Australian Cancer Incidence and Mortality Workbooks. This suggests
an upward adjustment of mesothelioma incidences of 14 per cent.

The upward adjustment of mesothelioma incidences to account for all asbestos-
related diseases therefore used a multiple of 3.14, which is equivalent to a 314 per
cent increase in mesothelioma incidences. Figure 4.5 illustrates the number of
mesothelioma cases, as well as the number of incidences of “asbestos-related
diseases (i.e. upwardly adjusted numbers). '

Figure 4.5 :
PROJECTED ASBESTOS-RELATED DISEASE — AUSTRALIA-WIDE
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Source: Allen Consulting Group analysis of data from Cloments ef al.(2007b), ABS (2012), Causes of
death and AIHW (2012c¢), Australlan Cancer Incidence and Mortalily Workbooks. :

Adjust for occupational exposure .

The estimated incidence of asbestos-related disease then needs adjusted o
determine the incidence attributable to occupational exposure, as this study is
focused.on workplace exposure. '

A study commissioned by Work Cover Tasmania, found that occupational exposure
has averaged 70 per cent since the early 2000s (Finity Consulting 2010). This figure
was based on mesothelioma claims to the NSW DDB compared to total incidence
reported to the NSW Cancer Registry. Another study by Olsen ef al. (2011),
published in the British Journal of Cancer, found that occupational exposures to
asbestos for men accounted for approximately 83 per cent of all exposure. In
addition, some stakcholders suggested that non-occupational exposure for women
could be used as a proxy for future risk of asbestos exposure. According to Olsen ef
al. (2011), non-occupational exposure in women has been estimated to be 44 per
cent between 1960 and 2008. Based on these studics the proportion of forecast
asbestos-related disease due to workplace exposure has been assumed to be 70 per
cent,
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As noted in Chapter 3, the nature of risk in relation to asbestos exposure has

“changed. Since the use, importation and prdduction of asbestos was banned in 2003,

and due to workplace regulation of the management of ACMs, it is anticipated that
the proportion of asbestos-related diseases due to occupational exposure will reduce
in the future. As such, this estimate is conservative and may overestimate the share
of asbestos-related disease due to occupational exposure in the future.

Figure 4.6 shows the proportion of asbestos-related disease atfributable to
occupational exposure.

Figure 4.6

Number

PROPORTION OF ASBESTOS-RELATED DISEASE ATTRIBUTABLE TO
OCCUPATIONAL EXPSOURE .
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Source: Allen Consulling Group analysis of data from Clements et al.(2007a), ABS (2012), Causes of
death, AIHW (2012c), Australlan Cancer Incidence and Mortality Workbooks, Berry et al (2012) and
Work Cover Tasmania (2010). )

Figure 4.7 illustrates the number of asbestos-related diseases attributable to
occupational exposure according fo diseasc type. As can be seen, lung cancer has
the highest burden of disease, followed by mesothelioma and asbestosis. The
relative shares of health burden for each type of asbestos-related disease will hdve
implications for the estimation of health savings from pr1or1tlsed removal of ACMs
in workplaces.
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Figure 4.7

ASBESTOS-RELATED DISEASES ATTRIBUTABLE TO WORKPLACE EXPOSURE, BY
DISEASE TYPE
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Source: Allen Consulling Group analysis of data fraqm Clements el al.(2007a), ABS (2012), Causes of
death, AIHW (2012), Australian Cancer Incldence and Morality Workbooks, Berry et al {2012) and

Work Cover Tasmania (2010).

Asbestos_—relafed diseases In each state and territory

The estimated incidences of asbestos-related disease were then apportioned
according to state and territmjr. This was based on data on the rolling five-year
average of mesothelioma incidences for each state and territory provided by Safe
Work Australia (2012¢). The rolling five-year average of incidences for each state
and territory were divided by the total five-year average of Australia-wide
incidences. This gave the relative shares of mesothelioma cases for each state and
territory for the years 1985 to 2008. Table 4.1 provides the average relative shares
of incidences for each state and territory.

Table 4.1
SHARES OF MESOTHELIOMA INCIDENCES. 1982 TO 2008

State Relative share of mesothelioma incidences (per cent)

INSW. 3486

- Vic - , , S 2138
Qad o - . 1697
WA e : ' 14.05
L BA : : : : 10.11
gTas_' Cn b . 157
- RS ] o BTN
Total o 10000
Source: Allen Consuiting Group analysis of data from Safe Work Australia (2012c¢).
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As can be seen, NSW has the highest share of incidences, followed by Victoria,
Queensland and Western Australia. The average relative shares of mesothelioma
incidences were then applied to the estimated incidences of asbestos-related disease
in Australia to give incidences by state and territory, as shown in Figure 4.8,

Figure 4.8 : )
INCIDENCE OF OCCUPATIONAL ASBESTOS-RELATED DISEASE BY STATE AND
TERRITORY
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Sourca:‘ Allen Consulling Group analysis of data from AIHW (2012¢), Australian Cancer Incldence and
Morlalily Workbooks and Saife Work Auslralia (2012¢). '

The benefits of pricritised removal of asbestos

. The prioritised removal of asbestos by 2030 is anticipated to reduce asbestos-
related discase relative to the current RMA. Hence, the next step involves
calculating the reduction in asbestos-related disease as a result of a move to
prioritised removal. :

This study has assumed that PRA will begin in 2014, and that the overall profile of
asbestos-related diseases is similar to that of mesothelioma incidences estimated by
Clements et al.. It is expected that the move to PRA will reduce the number of
asbestos-related diseases relative to the forecast baseline incidences of occupational
asbestos-related discase outlined above.

This reduction is anticipated to occur as a result of ACM being removed from
workplaces, and hence exposure (and/or potential exposure) to asbestos would be
teduced. Under the PRA the highest risk materials would be removed from
workplaces first and hence many of the health benefits result soon after the
implementation of the PRA.
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It was noted by stakeholders that a move to prioritised removal would decrease the
risk associated with exposure to asbestos as’a result of natural disasters such as
flooding, This is such that under the PRA, the highest risk materials would be
removed from workplaces first. Therefore in the event of future natural disasters the
greatest risk materials would already have been removed and exposure during such
events should be reduced’. '

This study assumes that the number of diseases will be reduced by 80 per cent in
the longer term. In the first five years of PRA it is expected that all the highest risk
ACM will be removed. Once all the high risk {for example friable) ACM have been
removed, it is assumed that asbestos-related diseases will be reduced by 80 per cent,
Under the RMA, ACM are removed from workplaces when it is practicable (for
instance when buildings undergo refurbishment). However under the PRA, the
highest risk ACM will be removed regardless of whether the workplace will
undergo refurbishment or whether the ACM is in good condition.

It is noted that some stakeholders expressed a concern that in the short-term there
may be an increase in exposure to asbestos and hence asbestos-related discase as a
result of the PRA. It was suggested that removing asbestos from the built
environment may entail certain exposure risks that could result due to accidents or
non-compliance of persons involved in the removal of asbestos.

A greater number of workers being employed in the industry would increase the
number of individuals potentially exposed to asbestos fibres. In addition, the
disturbance of asbestos may also expose other individuals. If this was found to be
the case, and a greater number of individuals became exposed to asbestos, then
there could be a shori-term increase in the number of asbestos-related diseases.

However, asbestos removalists and workplaces are governed by legislation in
refation to the management, removal and transport of asbestos which requires the
removal of ACM in a manner that minimises potential exposure. Under the PRA the
same regulations would apply, hence the risk of unintentional or accidental
exposure is anticipated to be low provided those involved in the removal of
asbestos followed appropriate procedures and comply with legislation,

It is therefore not anticipated that there will be a-high level of additional short-term
exposure uuder the PRA. Further a lack of data on the size of the potential risk has
resulted in the modelling undertaken for this report to not consider any short-term
increase in asbestos-related disease as a result of the PRA.

Asbestos-related diseases are often fatal and also require ongoing hospital
treatment. For instance, individuals diagnosed with mesothelioma are likely to
undergo surgery, radiotherapy or chemotherapy, as well as suffer pain and
breathing difficulties (Musk n.d). Therefore, a reduction in the future number of
asbestos-related diseases is anticipated to reduce the number of hospitalisations and
deaths and improve the quality of life of those who would have suffered from an
asbestos-related disease. These are discussed in turn in the subsequent sections.

For example, a recent storm in Kiama on the NSW South Coast resulied in emetgency services assisting in the
clecan up of asbestos debris. Further information can be found at:
hitp/fwww.theaustralian.com.aw/news/breaking-news/kiama-asbestos-removal-continues/story-fn3dxiwe- .
1226585557777
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Reduced hospitalisations due to PRA

The number of hospitalisations due to asbestos exposure in the workplace is
expected to reduce as a result of the PRA. In order to calculate the number of
hospitalisations per year required by those diagnosed with asbestos-related disease,
the differing effects of mesothelioma, lung cancer and asbestosis were considered,
as outlined below.

»  Mesothelioma — After the first year of diagnosis, 50 per cent of mesothelioma
patients will survive. The survival rate was estimated from the Australian
mesothelioma registry (2011), which noted that in 2011, there were 310 deaths
amongst patients diagnosed with mesothelioma. Of those diagnosed in 2011,
the death rate was around 51 per cent. '

After five years of being diagnosed of mesothelioma, the survival rate is
patients is estimated to be 6 per cent. This estimation was derived from the
Australian Institute of Health and Welfare report (2012b), which found that
from 2006 to 2010, the five-year survival for individuals diagnosed with
mesothelioma was 6 per cent. After 5 years, survivors are assumed to incur no
health costs as the profile of survival after 5 years is uncertain. This may
underestimate the health bencfits, however, due to the small number of
survivors it is likely that these will not be material.

This study has assumed that individuals who are diagnosed with mesothelioma
in any given year will require one hospitalisation episode. Those who survive
for the subsequent years will continue to receive an episode of hospitalisation.
Combining this information with the survival rates, the number of
hospitalisation in a given year was calculated. '

*  Lung cancer — According to Cancer Australia (2013), the five-year survival
for 2006-2010 for lung cancer in Australia was 14.1 per cent. After 5 years,
survivors are assumed to incur no health costs as the profile of survival after 5
years is uncertain. This may underestimate the health benefits, however, due to
the sthall number of survivors it is likely that these will not be material.

The resulting hospitalisations in any year is based on newly diagnosed lung
cancer patients, as well as survivors from previous years, according to this
survival rate,

Asbestosis — According to the ATSDR (2012), ‘severe asbestosis may lead to
respiratory failure over 12 to 24 years®, and that asbestosis patients usually die
of “other causes such as lung cancer, mesothelioma and other canses”.

This study hence assumes that asbestosis patients will continue to survive for
the next 10 years after being diagnosed, and that each year of survival requires
a hospitalisation episode. ‘

Hence the resulting hospitalisations from asbestosis in any given year depends
on newly diagnosed asbestosis patients, as well as patients diagnosed in
previous years.

In order to estimale the number of reduced hospitalisations from the PRA, the
difference in hospitalisations between the RMA and PRA has to be calculated.
Using the assumptions and methodology described above, it was estimated that
there would be a reduction of 26,109 hospitalisations under the PRA between 2014
and 2116.
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This assumes that the PRA commences in 2014 and the majority of disease
incidences would occur 40 years later on average, however there will be a few cases
that occur earlier and some much later than 40 years.

Table 4.2 showé the number of hospitalisations reduced as a result of PRA for each
state and territory from 2014 to 2116.

Table 4.2
REDUCTION IN HOSPITALISATIONS FROM PRA, 2014 TO 2116

State Mesothelioma Lung cancer Ashestosis Total

NSW , 2338 6004 . 760
Ve ' : 134 = 3,683 466
WA 308
SA 221
ACT... 16
Total 6.705 SR 17,222 - 2181

Source: Allen Consulling Group analysls.

Improved quality of life

In addition to being hospitalised, those who are diagnosed with asbestos-related
diseases experience a reduction in their quality of life. The total improvement in
quality of life years is the sum of the quality of life improved for newly diagnosed
patients, as well as survivors diagnosed in previous years, The estimated quality of
life years improved as a result of the PRA is the same as the number of
hospitalisations, shown in Table 4.2. In total it would be expected that 26,109
quality of life years would be improved under the PRA.

Reduced deaths

A reduction in the nmumber of asbestos-related diseases due to the PRA is
anticipated to reduce the number of deaths in the future. Importantly, this study has
assumed that the highest risk ACM will be removed from workplaces in the first
five years of PRA, Hence in the first five years of PRA there will be a gradual
increase in health benefits, which will reach 80 per cent by the fifth year of PRA.
Thereafter, reduction in asbestos-related diseases will be 80 per cent.

Under the assumptions noted above it was estimated that a total of 8,581 lives will
be saved, as illustrated in Table 4.3.
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Tabla 4.3
LIVES SAVED UNDER PRA, 2014 TO 2113

ar
ey
Total 29800

Source: Allen Consulting Group analysis.

Reduced carer costs

Each individual diagnosed with an asbestos-related disease is expected to incur a
cost related to caring. This study has accounted for this cost by assuming that each
diagnosed individual will require someone to care for him or her as long as they
survive, The number of years that carers are required is hence the number of newly
diagnosed individuals, as well as survivors from previous years. Using this logic,
the resulting number of ‘carer years® is equivalent to that found in Table 4.2.

. 4.2 Quantifying the benefits of PRA

The health benefits of the PRA are calculated by summing the value of the
reductions in hospitalisations, increase quality of life and the reduction in deaths as
a result of the PRA. The following sections describe the costs in relation to:

+ hospitalisation and treatment incurred by an individual diagnosed with
mesothelioma, asbestosis, lung cancer, or any other type of cancer caused by
asbestos exposure; ‘

* quality of life costs incurred by contracting an asbestos-related discase;
* the value of life lost due to premature death caused by asbestos exposure; and

* the cost of care given to individuals with an asbestos-related disease.

Hospitalisation and treatment costs

Statistics on the hospitalisation and treatment costs incurred were obtained from the
following sources: ‘

+ NOHSC (2001); and
. AIHW (2012a).

The hospitalisation and treatment costs obtained from these sources for an
individual diagnosed with mesothelioma, asbestosis and lung cancer are
summarised in Table 4.4 (note that all costs have been converted to 2012 dollars). -
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Table 4.4

HOSPITALISATION AND TREATMENT COSTS PER PERSON, $2012

| Average h
: treatment.costs -

- All values have been converted Inlo $2012 dollars using Australian Bureau of Statistics (2013)

Consumer Price index data, cat. no. 6401,

Sources!

NOHSC (2001}, NOHSC Regulatory Impact Statemont on the Proposed Phase Qut of Chrysotile
Asbestos -

The Workers Compensation Dust Diseases Board, Annual Report 2002-03

AIHW (2012a), Australian Hospilal statistics, 2010-11.

As can be seen, the estimate provided by AIHW (20124) is significantly lower than
the NOHSC. This is because the ATHW statistic was based on ‘average recurrent
expenditure’ for each hospitalisation. The NOHSC statistics, conversely, are based
on specific asbestos-related diseases. This illusirates that the expected

~ hospitalisation and treatment costs for asbestos-related discases are much higher

than the typical (i.e. average) hospitalisation cost per person. This is especially true
for ‘the case of mesothelioma, which is estimated to incur hospitalisation and
treatment costs of approximately $77,000 per person. Asbestosis, on the conirary, -
incurs a much lower hospitalisation and treatment cost. As a result, the NOHSC
statistics have been used to calculate the health benefits.

Value of a statistical fife and quality of life costs

Asbestos-related diseases can reduce the quality of life of affected individuals, as
well as lead to premature death. Estimates for the value of a slatistical life and
quality of life costs have been used in order to quantify the benefit of the PRA in
improving quality of life and reducing the number of deaths associaied with
exposure to asbestos. '

Quality of life costs entail a reduced value in an individual’s life due to the
suffering caused by disease. This cost is estimated using the value of a statistical
life year adjusted for disability. The resulting estimate provides a disability adjusted
life year (DALY).

The value of a sfatistical life indicates the value of reducing the risk of premature
death. The value of statistical life can be expected to be higher if it is based on
younger individuals with longer to live (OBPR 2008), -

According to the Office of Best Practice Regulation (2008):
* the value of a statistical life year is $168,000; and

* the value of a statistical life is $3.9 million (both in 2012 dollars).
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Table 4.5 provides the high and low range of burden of discase weights for lung
cancer and asbestosis, which are used to discount the value of a life year (i.e. reflect
a reduced quality of life). As there was no actual weight for mesothelioma, the
disease weight for fung cancer was used as a proxy. For asbestosis, the disease
weight for chronic obstructive pulmonary disease was used. Burden of disease
weights were obtained from the AIIIW workbooks for ‘years of life lost due to
disability’ (YLD) (ATHW 1999). -

Table 4.5
WEIGHTS FOR BURDEN OF DISEASE

Range ng cancer and mesothelioma Asbestosls

‘Low

]
[High 0
Average:.; .

i

H
i
H

Source: AIHW '(1999), Years of life lost due to disability’ (YLD} workbooks.

It is important to note that, the average age of death for an asbestos-related disease
ranges from 61 to 75 years of age. This means that the calculated benefits of lives
saved may be overestimated, since the VSL is based on a ‘healthy person living for

another 40 years’ (OBPR 2008). '

Carer cost savings

To account for the yearly cost that is incurred by a carer for an individual diagnosed
with an asbestos-related disease, it was assumed that government payments
represent the value of carers time as-follows:

* A payment from the government's Carer Allowance to individuals who provide
daily care to patients with an asbestos related disease — This amounts to a
payment of $115.40 per fortnight (Department of Human Services 2013).

* A payment from the government’s Carer Payment to individuals who are
unable. to work in paid employment because they provide full-time care to
someone with a severe disability — This amounts to $722.70 per fortnight
(Department of Human Services 2013),

The health benefits
The health benefits related to the PRA were calculated in the following way:

* The benefits in reduced hospitalisations were calculated by multiplying the
difference in number of hospitalisations (under PRA and RMA) by the cost of
each hospitalisation. The study used the cost of hospitalisation and treatment
for mesothelioma, fung cancer and ashestosis from NOHSC (see Table 4.4).

* - The benefits of improved quality of life were calculated by first estimating the
difference in the number of newly diagnosed diseases — and survivors of
previous diagnoses — under PRA and RMA. This difference was then
multiplied by the value of a statistical life year (i.e. $168,000) and the average

* disability weight of lung cancer and asbestosis (see Table 4.5).

| The Allen Consulling Group C ' ' 41




ANALYSIS OF R1SK MANAGEMENT APPROACHES TO ACM IN WORKPLACES

The Allen Consulting Group

* The benefits of reduced deaths were calculated by estimating the number of
lives saved under PRA, then multiplying it by the value of a statistical life (i.e.
$3.9 million). _ ‘ .

* The benefits from reduced carer costs were calculated by estimating new

incidences of asbestos-related disease, as well as the survivors of disease from

."previous years. This was then multiplied by the current rate for the Carer
Payment and Carer Allowance. '

The net present value of the benefits for each state and territory, by benefit type, is
shown in Table 4,6. Net present value compares the value of costs and benefits over
time (caleulated in today’s dollars). A discount rate of seven per cent was used, as

~ is required by the OBPR (2011).

In total, it is expected that PRA will result in $2.7 billion in health benefits. As can
be seen, most of the health benefits accrue to NSW, followed by Victoria and
Queensland. Tt is anticipated that NSW will receive approximately $933 million in
health benefits. For Victoria and Queensland this is $572 million and $454 million
respectively. The NT will receive the lowest level of health benefils, valued at $8
million,

Table 4.6

HEALTH BENEFITS IN EACH STATE AND TERRITORY, BY BENEFIT TYPE, $ MILLION
(NPV)

Hospitalisation Quality Value of life  Carer costs
of life

TOTAL

Source: Allen Consulling Group analysis.

The highest benefits come in the form of lives saved, which was estimated to be
approximately $2.4 billion. Hospitalisation and quality of life benefits each
contribute about $130 million to overall health benefits from PRA. Finally, carer
cost savings amount to $40 million,

Table 4.7 illustrates the health benefits according to mesothelioma, asbestosis and
lung cancer. The largest health burden is imposed by lung cancer — a total of §1.7
billion in health benefits will result from the PRA. Mesothelioma is the second |
largest health burden, with an cstimated $948 million in health benefits. A further
$21 million will result by reducing asbestosis incidences.
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Table 4.7

HEALTH BENEFITS BY DISEASE AND BENEFIT TYPE, $ MILLION (NPV)

Disease Hospitalisation Quality  Value of life  Carer costs Total
and treatment of life

| Mesothelioma = ... .. 40 & . 31

B 1 B ,‘;14_’7‘.:‘:_:

Source: Allen Consulting Greub analysis.

4.3  Costsavings from the reduction of ongoing risk management of
ashestos

Under the RMA businesses incur compliance costs relating to the ongoing risk
management of ACM. A range of businesses incur ongoing costs including for
building owners, occupants of buildings containing ACM and by businesses
ensuring their employees do not become exposed to asbestos through their day to
day work.

Under the RMA building managers/fowners (duty holders) of a workplace building
are required to remove asbestos from a building site where reasonably practicable,
If this is not possible, they are required to manage the risks of asbestos, and this
entails costs. A number of ways exist to manage the risk of asbestos exposure such
as enclosing, encapsulating and sealing the ACM or asbestos article. If enclosing,
encapsulating or sealing the asbestos is not possible, then safe work practices have
to' be implemented. Tt should be noted that these measures are interim measures.
When such buildings are eventually demolished, asbestos removal costs will still be
incurred. Table 4.8 provides examples of costs incurred under the RMA.

Table 4.8

- Sealing — an interim measure that ~ « Requires equipment-and toals; such as. -

RISK MANAGEMENT MEASURE AND POTENTIAL COSTS INCURRED

Ongoing risk management Examples of costs incurred
measure

'+ - May Involve regular inspections by a
competent person to identify- whether the
enclosed asbestos requires removal due to

“damage or deterioralion

Encapsulallon — preservmg the + 'Need o hire a trained person to encapsulate

asbestos in a resilient materlat = - ‘the ACM-
:r:;lgss cemerits and remforced . .= Compliance with several procedures ‘such as

. use of appropriate Respiratory Protective
Dewces and decontamination

‘s used when remaoving or ) airless sprayer at low.pressure, approprlate
_enclosing the asbestos cannotbe coaling that has the reqmred _f re res:stam:e
. implemanted ¢ T

Source: Safe Work Australia (2011).
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Additionally, implementing these measures require investment in appropriate tools
and equipment, Persenal protection equipment such as coveralls, footwear and
gloves and respiratory and protective equipment have to be used correctly.

Under the PRA, these ongoing costs would not be incurred. However, stakeholders
snggested that for building owners, the ongoing costs of compliance are generally
low. For example it was suggested that annual inspections necessary in order to
update asbestos registerers cost approximately $250-1,000 per year, while testing to
check whether samples contain asbestos cost around $25-40 per sample. It was
suggested that buildings owners updating their asbestos register would only require
two tests per annum, while a building that has not previously been tested may
require up to eight. : '

In relation to the ongoing management of ACM, stakeholders suggested that
generally, it was more likely that ACM identified as a concern would be removed
rather than enclosed, encapsulated or sealed. As such, the savings that may result
from a move to the PRA in relation the ongoing management of ACM in buildings
are anticipated to be low. :

Other stakeholders noted that the potential presence of asbestos within materials,
which certain workplaces are handling, means that they incur costs to ensure their
employees are not exposed to asbestos. For example it was suggested that car
repairers may need to take precautionary steps to ensure their employees are not
exposed to asbestos, such as in brakes. If the PRA was implemented, in time these
steps may not be necessary and lead to cost savings,

While there are a range of potential cost savings from the movement to prioritised
removal, stakeholders have suggested that these are small in magnitude and a lack
of sufficient data and inforiation on these costs savings mean they have not been
assessed quantitatively in this report.
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Chapter 5 |
The costs Qf Prioritised Removal of ACM

A range of costs will result from the extension of the current RMA to PRA. As
noted in Chapter 4, these include:

* the cost of removing asbestos from workplaces;
¢ the cost of replacement maierials;

¢+ machinery of government costs;

« disturbance to business operations;

* training additional accredited removal staff; and
* environmental costs.

This chapter explores, both quantitatively (where possible) and qualitatively, these
costs, '

541 Cost of removing ashestos from workplaces

~ The major cost associated with the PRA relates to the removal and disposal of

ACM. However, not all the actions associated with prioritised removal will
generate additional costs — some costs, which would be incurréd under the current
RMA are bought forward o an earlier date. For example, the cost of removing
ACM from buildings as a hazardous waste would be incurred under both the PRA
and the RMA. However, under the PRA, in many instances ACM would be
removed earlier than under the RMA and hence these costs would be incurred at an
carlier date. :

In addition to moving costs forward, the nature of these costs may vary. For
example, the cost associated with removing ACMs from a building that is to be
demolished, would be expected to be lower than for a building, which is to stay in
use. Further, removing ACMs from buildings that are to continue in use would
generally entail replacing the ACM with other materials. This would involve further
costs. : :

In order to calculate the cost of removing asbestos from workplaces as a result of

the prioritised removal of asbestos, it is necessary to first estimate the volume of
ACM in workplaces. This is determined by a number of calculations, such as the
volume of asbestos consumed in Australia, the proportion of asbestos used in
residential or commercial buildings and the rate at which ACMs have been removed
from commercial buildings. This then allows the cost of removing and disposing of
ACMs to be estimated, as well as the cost of replacement materials. Following this
calculation, the timing of such costs is considered allowing a comparison of the
costs of removing ACM under the RMA and PRA.

This section outlines the data and information used and the steps followed to
calculate the cost of removing asbestos from workplaces.
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Figure 5.1

Amount of raw asbesftos consumed in Australia

The first step in estimating the cost of removing asbestos from workplaces involves
determining the armount of asbestos consumed in Australia. As shown in Figure 5.1,
consumption of asbestos began in the 1930s gradually increasing, until it peaked in
1975, with the 0011Sumpti0n of just over 93 million tonnes of raw asbestos. With the
ban of asbestos mining in 1983, consumption dropped sharply. From 1987, asbestos
consumption in Australia had almost ceased except for a small number of specialist
uses. :

AMOUNT OF RAW ASBESTOS CONSUMED IN AUSTRALIA

100,000
90,000

80,000

70,000

1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

Source; Minerals UK Centre for sustainable mineral development, various years.

The Allen Consulling Group

Data on the consumpiion of raw asbestos was obtained from the Minerals UK
Centre for sustainable mineral development. Other data sources also estimate the
amount of asbestos consumed in Australia. This includes the US Geological Survey
(USGS) dataset (2006). However, this study ulilised the datasets from the Minerals
UK Centre because they provided asbestos consumption on a yearly basis, which
enabled case of analysis. The USGS (2006) dataset provided data on a less frequent
basis, and yearly data was only available from 1995 onwards (only production data
was available for every year). There are some discrepancies between both datasets,
for fnstance in 1975 the USGS dataset indicated consumption to be at 73,000 metric
tonnes, while the Minerals UK dataset estimated it fo be at 93,000 metric tonnes. In
1980, however, both datasets indicated the same consumption value, at 66,000
metric tonnes. Consumption values from 1990, 1995 to 1997 are identical in both
datasets, however the values begin to diverge again from 1998 onwards.
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Non-residential use of raw asbhestos

Raw asbestos consumed has either been used for residential construction or non-
residential construction. Since this study is focused on the prioritised removal of
ACM in workplaces, the next step involves estimating the amount of raw asbestos
that was consumed that relates to workplaces. In the absence of information and

. data on the actual amount of asbestos consumed that relates lo workplaces, the

Figure 5.2

relative value of non-residential work done to total work done has been used as a
PIOXY.

Figure 5.2 shows the value of total building work undertaken in Australia, as well
as the value of residential building work. The difference between total and
residential building work provides an indication of non-residential building work
being undertaken. The figure demonstrates that generally, 30 to 50 per cent of all

building work undertaken in Australia is non-residential.
i

VALUE OF BUILDING WORK DONE, 1987-2011

90
70

Y

60 '
50 PN

Millions $

40 :

— .y
20 /
10
0|||11|ll|||||||||||||||'|||
1987 1991 . 1995 1999 7 2003 2007 . 2011
—_— Total = Residential

Source: Ausiralian Bureau of Statistics 2012 Value of Building Work Done by Seclor, Slales and Terrilories - Chaln Volume Measures, Cat No.
8752.0 and Ausltralian Bureau of Statistics 2012 Value of Residential Building Work Dane, Slates and Territorfes - Chain Volume Measures, Cat

No. §752.0

However, the proportion of non-residential building work for each state and
territory differs. Figure 5.3 shows the proportion of non-residential building work
undertaken by value from 1987-2011. The figure shows that the ACT generally
undertakes the highest proportion of non-residential building work and WA the
lowest proportion of non-residential construction.

The Allen Consulting Group
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Figure 5.3
PROPORTION. OF NON-RESIDENTIAL BUILDING WORK, STATE AND TERRITORY, 1987-2011
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Sourca: Allen Gonsulting Group analysls Australian Bureau of Statistics 2012 Value of Building Work Done by Seclor, Stales and Territories -
Chain Volurme Measures, Cat No, 8752.0 and Australian Bureau of Statislics 2012 Value of Residential Building Work Done, States and
Territories - Chain Volume Measures, Gat No. 8752.0

Data for the years prior to 1987 is not available. In order to estimate the proportion
of non-residential building activity undertaken in each state and territory prior to
1987, the average proportion of the value of non-residential building work to total
work done from 1987-2011 has been used, as shown in Table 5.1.
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Table 5.1

AVERAGE NON-RESIDENTIAL WORK UNDERTAKEN WITHIN EACH STATE AND
TERRITORY AS A PROPORTION OF TOTAL CONSTRUCTION IN THAT JURISDICTION
(1987-2011) :

L

State Per cent

Source: Allen Consuiting Group analysis, Australian Bureau of Statistics 2012 Value of Bdilding Work
Done by Seclor, Stales and Terrilories - Chaln Volume Measures, Cat No. 8752.0 and Australian
Bureau of Slalistics 2012 Value of Residential Building Work Done, States and Territories - Chain

Volume Measuras, Cat No. B752.0

Proportion of raw asbestos used in each state and territory

The amount of raw asbestos used in each state and territory has been estimated by
apportioning the foral raw asbestos consumed in each year to the various states and
territories based on the value of non-residential construction work undertaken, This
has been done by calculating the relative shares of non-residential building work
undertaken by each state and territory. Figure 5.4 illustrates the shares of non-
residential work undertaken. As can be seen NSW, Victoria and Queensland are
states with the highest shares of non-residential construction.
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Figure 5.4
PROPORTION OF NON-RESIDENTIAL BUILDING IN EACH STATE AND TERRITORY,
1987-2011 :

_ Per cent
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1991
1592
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1995
1996
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Source: Allen Gonsulting Group, Australian Bureau of Statistics 2012 Value of Bullding Work Done by
Seclor, States and Territories - Chain Volume Measures, Cat No. 8752.0 and Australian Bureau of
Statistics 2012 Value of Residential Building Work Done, States and Teritories - Chain Vofume
Measures, Cat No, 8752.0

Again, due to the lack of data available prior to 1987, the average proportion of .
non-residential work undertaken over the years by each state and territory from
1987-2011 has been used as a proxy for the previous years. NSW has the highest
share, on average, on non-residential construction, as shown in Table 5.2.

Table 5.2

NON-RESIDENTIAL CONSTRUCTION IN EACH STATE AND TERRITORY AS A
PROPORTION OF TOTAL AUSTRALIAN NON-RESIDENTIAL CONSTRUCTION

State Per cent

. NSW 35 .
' au e 18
o o ol
WA 0 -
T'a_s' '

NT

ACT S . u > :
1ol | e e

Source: Allen Consulting Group analysis, Australian Bureau of Statistics 2012 Value of Building Work
Done by Sector, States and Ternitories - Chain Volume Measures, Cat No. B752.0 and Australian
Bureau of Stafistics 2012 Value of Residential Building Work Done, Stales and Territories - Chain
Volume Measures, Cat No. 8752.0
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Based on the above proxies, the amount of raw -asbestos consumed in the
construction of non-restdential buildings, in each year, by each state and territory,
can be estimated. The estimated amount of raw asbestos used in each state and
territory is shown in Figure 5.5. NSW and Vicloria are estimated to have consumed
the largest quantities of raw asbestos over the years. Notably, this relates directly to
the higher value -of construction activity occurring in these states and may over
estimate the amount of asbestos consumed, as no adjustment has been made for
different patterns of use within each state and territory. ‘

Figure 5.5
RAW ASBESTOS CONSUMED BY EACH STATE AND TERRITORY
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Source: Allen Consulling Group analysis, Australian Bureau of Statistics 2012 Value of Building Work Done by Sector, States and Territories -
Chain Volume Measures, Cal No. 8752.0 and Australian Bureau of Statistics 2012 Valve of Residenlial Building Work Done, States and
Terrifories - Chaln Volume Measures, Catl No. 8752.0 and Minerals UK Centre far sustainable mineral development, various years.

The amount of ACM

The above analysis is based on the amount of raw asbestos consumed. However,
asbestos is rarely used in its raw form and generally makes up only a proportion of
a given material. The proportion of asbestos varies within products as demonstrated

in Table 5.3.
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Table 5.3
ABESTOS CONTENVT OF ACM

Material Asbestos content (per cent)

H

Asbeslos insulating board: <~ o T 7 C18-40
estoscement Tl ' - 10415

Lagging
’ Ropesfyarns

| Floor-material - -

T
: Mastics

Source: Health andg Safety Executive, undated, accessed at hitp:/fwww . fia-
online.co.uk/pdf/Presentation/asbestos.pdf

Stakeholders suggested that the majority of ACM in non-residential buildings is in
the form of  asbestos sheeting. This is supported by risk assessment survey
undertzken by- URS Australia Pty Ltd for the ACT Asbestos (assessment)
Taskforce. The risk assessment found that for commercial and institution buildings
in the order of 65 per cent of ACM was described as sheeting, with thé remainder
spread across a wide variety of materials (URS 2005).

This study has assumed that, on average, ACM is made of 20 per cent of asbestos
content. As a result, the amount of raw asbestos needs to be leveraged up in order to
estimate the amount of ACM in each state and territory. :

This has been calculated by applying a multiplier of five to the amount of raw
asbestos consumed in each state and territory. Figure 5.6 shows the total amount of
ACM in each state and territory. In 1975, the peak year of asbestos consumption, it
has been estimated that approximately 182 million tonnes of ACM was used in non-
residential buildings in Australia. '
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Figure 5.6

AMOUNT OF ACM CONSUMED IN EACH STATE AND TERRITORY
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Terrifories - Chain Volume Measures, Cat No. 8752.0 and Minerals UK Centre for suslainable mineral development, various years.
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ACM already removed or buildings demolished

A certain proportion of ACM in Australia has already been removed from buildings
and/or the buildings have been demolished. In calculating the total amount of ACM
in non-residential buildings (the proxy used for workplaces) an adjustment therefore
needs to be made for the removal of ACM to date.

Information and data is not available on the removal rate of asbestos from buildings
and it is acknowledged that different buildings and different uses of ACM will have
different useful lives. For example, ACM tended to be particularly popular for low
cost buildings such as factories where building life expectancy is likely to be less
than that of more subsiantial office buildings designed for longer lives. ‘

Further, stakeholders suggested that in somée situations, property owners have been
removing asbestos cement and asbestos items that contains bluc asbestos as a
priority. This results in older items (also having potentially higher asbestos
concentrations) being removed first. In addition, some former asbestos uses such as
sprayed asbestos lagging to fire-proof steel beams in office towers, have been
identified as a high risk materials since the late 1970s and have been largely
removed. ’
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This analysis has assumed that given commercial buildings gencrally have an
average working life of 40 years, only ACM used after 1973 are still in use. This is
such as it has been assumed that all ACM used prior to this time has already been
removed from buildings or such buildings have been demolished.

Further, the analysis has assumed that only 25 per cent of ACM used in 1973 in
non-residential buildings is still in use. From 1973, it has been assumed that each
year, four per cent more ACM remains in use. Thus it has been assumed that, of the
ACM used in non-residential buildings in 1973, 25 per cent remains today. Of the
ACM used in non-residential buildings in 1974, 26 per cent {0.25 x 1.04) remains
today. This assumption continues to 2002, by which time the percentage of ACM
remaining in non-residential buildings today is estimated to be 78 per cent. This is
depicted in Figure 5.7.

While stakeholders validated this approach, it is noted that there are extensive areas
of asbestos cement roof in Australian cities and industrial areas with much of this
material being 1950s-1970s installation. Further, stakeholders noted that up to 40
per cent of all asbestos cement production was used for water pipe and much of this
remains in use today. 4

If the assumption that -all ACM installed pre-1973 in workplaces has now been
removed underestimates the amount of remaining installed asbestos, then future
removal costs will be greater than those estimated.

Figure 5.7

PROPORTION OF ACM PRESENT IN NON-RESIDENTIAL BUILDINGS IN 2013, BY
YEAR OF CONSTRUCTION '
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Sourca: Allen Consulting Group analysis

Figure 5.8 shows the adjusted quantities of ACM for cach state and territory based
on these assumptions. The total area of this chart represents the total amount of
ACM estimated to be present in non-residential buildings.
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Figure 5.8 .

ACM IN EACH STATE AND TERRITORY, ADJUSTED FOR DEMOLITION/REMOVAL, BY YEAR OF CONSTRUCTION
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In total, it is therefore estimated that just over 425 million tonnes of ACM remains
in non-residential buildings in Australia. As demonstrated in Table 5.4, it has been
estimated that NSW contains the largest stock of ACM, followed by Victoria and
Queensland. '

Table 5.4
TOTAL ACM REMAINING IN NON-RESIDENTIAL BUILDINGS. MILLION TONNES

State NSW Vic QLD SA WA

 Amount 15952 10907 . 6832 2407 3178

Source: Allen Consulting Group analysis, Australian Bureau of Slatistics 2012 Value of Building Work Done by Sector, States and Territories -
Chain Volume Measures, Cat No. 8752.0 and Australlan Buredu of Statistics 2012 Value of Residential Building Work Done, Stales and
Territories - Chain Volume Measures, Cat No. 8752.0 and Minerals UK Centre for sustainable mineral developmant, varicus years.

The cost of removal and disposal

The cost of removing ACM from buildings depends on the nature of the ACM and
its accessibility, Table 5.5 shows typical costs for removing asbestos from non-
residential buildings and other structures. As can be seen, there is a wide range in
these costs. ‘ ‘
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Table 5.5

TYPICAL ASBESTOS REMOVAL COSTS

ACM Removal cost

! Corrugated AGM roofing S4
; ' o metre -

. ACM from expos,ed,étee,i eams 5 stru ' e 7$1000_'perl'i_neal melre

Source: Consultations

" Industrial buildings were often clad in ACM. In addition, corrugated ACM was

widely used in roofing these buildings. On the other hand, commercial buildings
made more limited use of ACM in wet areas and in areas. potentially weather-
exposed such as under eaves. ACM used in commercial buildings was generally
6mm in'thickness (4mm material was generally used in residentia! applications).

Of all the ACM used in non-residential construction, stakeholders estimate that the
majority was in the form of asbestos cement sheet. This is consistent with other
studies, as mentioned above. Thus it is assumed that the cost of removing asbestos
cement sheeting will dominate the cost estimate, and therefore this cost has been
used as a proxy for the average cost of removal.

Thus, we have based our cost estimates on the cost of removing asbestos cement
sheet. These calculations are outlined as follows:

» The average density of asbestos cement sheet is 1.75 tonnes/m’ (Sokolov 1960
and Blokh and Litvinov 1964). '

* A square metre of 6mm thick asbestos cement sheet therefore weighs 0.0105
tonnes. - . ‘

¢ Therefore each tonne of 6mm asbestos cement sheet corresponds to 95 square
mefres. -

*  Assuming. a cost of $40 per square metre, the cost per tonne of removing
asbestos cement sheet is therefore $3,800. )

However, it is noted that the cost varies depending on the type of ACM. For
example, the cost of removing asbestos cement pipe is relatively low. While the
cost of removing pipe lagging is higler, there are relatively small amounts of ACM
lagging in most non —residential buildings (power stations may be an exception).
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In addition stakeholder insights suggested that the capacity of landfills to deal with
large quantities of ACM is limited and thus additional landfills may need to be
created. This may increase the cost of disposal. Further, stakeholders noted that, in
some locations, ACM needs to be transported large distances for appropriate
disposal. For example, ACM removed in the NT is currently transported to South
Australia for disposal. In these instances, the costs of removal may be significantly .
greater than the estimates incliuded in this analysis.

Based on a cost per tonne of removing ACM of $3,800, it has been estimated that to
remove 425 million tonnes of ACM would cost more than $1,616 biilion’. The
distribution of this cost by state and territory is outlined in Table 5.6.

Table 5.6 i
COST OF REMOVING ACM REMAINING IN NON-RESIDENTIAL BUILDINGS, $ BILLION

| State NSW Vic SA WA Tas NT ACT Total
i : I 26 414 1616 |

Source: Allen Consulting Group analysis

Account for changes in the timing of costs

The above figure considers the cost of removing all ACM in non-residential
buildings in Australia, However, building owners will incur the costs of removal of
ACM under the current RMA. While these costs will be incurred anyway, under the
PRA such costs would be bought forward.

Hence the costs associated with removing ACM from non-residential buildings
involve accounting for changes in the timing of removal costs. Based on a non-
residential building having a useful life of approximately 40 years and given
asbestos use stopped in 2002 it has been assumes that under the RMA all ACM
would be removed from non-residential by 2042. Whereas, the FRA requires. all
ACM to be removed by 2030.

With the use of ACM declining over time, it would be expected that of the
remaining ACM in non-residential buitdings a greater proportion would be removed
sooner, This reflects the assumption that ACM would be removed as buildings
come to the end of their useful life and hence with a greater amount of ACM used
in 1973 than 2002, more ACM is likely to be removed in 2014 than in 2042 under
the PRA. With a lack of information and data in relation to the timing of the
removal of ACM in workplaces this study has assumed a profile of removal as
outlined in Figure 5.9. A ‘ :

It is noted that the magnitude of these cosls is broadly in line with other estimales, For exaniple, the costs of
removing asbestos from buildings owned by Housing Tasmania, the Tasmanian Education Depariment and the
Tasmanian Health Dcpartment are in the order of $1.4 billion. Scc hitp:/fwww.abe.nct.awnews/2013-04-
24/high-cosl-of-asbestos-removal/4647914?section=tas, i
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Figure 5.9
ESTIMATED PROFILE OF REMOVAL OF ACM
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“It is noted that under the PRA, the type of ACM removed may differ, in addition to
the amount of ACM removed. This is such as the PRA, would involve prioritised
removal, hence requiring cerlain types of ACM (based on risk) to be removed
before other types of ACM. Without data on the volume of each type of ACM, the
differences in cost associated with the removal of different types of ACM have not
been included in this analysis.

Based on this removal profile, the estimated annval costs have been calculated
under both the PRA and RMA, as demonstrated in Figure 5.10.

Flgure 5.10

ESTIMATED ANNUAL COST OF REMOVAL OF ACM IN NON-RESIDENTIAL
BUILDINGS

120
100

80 -

Annual cost ($ billion)

2013 2017 2021 2025 2029 2033 2037 2041

-H RMA [1 PRA

Source: Allen Consulling Group analysis
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Applying a discount rate of seven per cent (OBPR 2011), the net present cost' of
removing ACM under the RMA is estimated to be $829 billion, where us under the
PRA the net present cost of removing ACM is estimated to be $943 billion. The
difference between these costs therefore represents the additional cost of the PRA.
This cost has been estimated to be $114 billion. The distribution of this cost by state
and territory is outlined in Table 5.7.

Table 5.7 . .
ADDITIONAL COST OF REMOVING ACM REMAINING IN NON-RESIDENTIAL BUILDINGS, $ BILLION

State NSW Vic QLD SA WA Tas NT ACT Total

e i e e iwos

Source: Allen Consulting Group analysis'

5.2 Cost of replacement material

The removal ¢f ACM from buildings would necessitate the replacement of ACM
with some other material for the remaining life of the building. Consultations
indicated that the cost of replacing such material is similar to the removal cost.
Therefore, based on an assumed cost of removal of $40 per square metre, the cost
of replacing ACM with other materials is also estimated to be $40 a square metre.

However it is noted that the costs associated with the removal of ACM are likely to
impact on the economic viability of buildings and hence PRA is likely to alter the
lifespan of buildings. For some buildings, a move to the PRA might bring forward
their demolition, while for others (which undergo significant renovation or
refurbishment) a move towards PRA might delay their demolition. Due to a lack of
data on the impact PRA is likely to have on the building stock the cost has not been
assessed quantitatively. '

53 Machinery of Government costs

Machinery of government costs relate to costs incurred by the government through
organisational or functional changes affecting government, due to the introduction
of new legislation or regulation (APSC 2011). Machinery of governmernt costs may
also include changes to administrative arrangements, governance arrangements, as
well as other planning, management and communication strategies and
arrangements.

Machinery of government costs considered in this analysis include:
* staff time required to implement the new legislation required for PRA; and

* cost of resources required to implement the new legislation required for PRA.

Net present value compares Uhe value of costs and benefits over tinie {cafculated in today’s dollars).
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The machinery of government costs will depend on whether Commonwealth
legislation alone is required, or whether each state and territory needs to enact its
own legislation. Additionally, the government has to incur a certain amount of
cenforcement and inspection costs to ensure that all ACM is removed from
buildings. Enforcement costs would depend on several factors such as the rate of
compliance in duty holders (i.e. building owners), the frequency of inspections and
the size of the fine for non-compliance. ' :

According to a Regulation Impact Statement by the Australian Competition and
Consumer Commission (2008}, on limils on migration of lead and certain elements
in children’s toys, costs to government in administering the regulation covering -
millions of toys are estimated to be about $60,000 to cover market surveys, product
testing, standards review, enforcement actions and other legal and educational
expenses. The RIS noted that should the regulation be adopted by State

-administrations, they would incur costs associated with the administration of the

State regulation.

Stakeholders suggested that it is likely that any changes t¢ Commonwealth
legislation, which would need to be reflected in state legislation would incur similar
costs. It is therefore estimated that machinery of government costs in relation to a
move to the PRA would cost $60,000 for each jurisdiction, with a total estimated
cost of $540,000.

54 Disturbance to business operations

A move to the PRA would mandate the removal of certain types of ACM within
certain timeframes. Higher risk materials such as those, which are friable, would be
required to be removed from workplaces sooner than lower risk materials. This may
cause a disruption to business operations, where they are affected by such activities.
For example, if major removal work needed to be undertaken, an entire business
may be shul-down (o avoid exposure to employees.

However, it was noted by stakeholders that disturbance to business operations can
be minimal if removal is undertaken in an appropriate manner, such as the use of
negative air pressure, as the risk of exposure associated with such removal is low.

The costs associated with such disturbance will be highly variable according to the
nature of the business, the type and location of ACM and the risk for employees. As
such, costs would -vary on a case-by-case basis and therefore have not been
quantified in this analysis.

5.5 Training additional accredited removal staff

Under the PRA a greater amount of ACM will be removed in a shorter time period.
As discussed above, under this approach ACM would be removed from workplaces
by 2030, while under the current RMA it is estimated that the majority of ACM
would be removed by 2042,

In order to remove this greater amount of ACM, additional trained and accredited
removalists would be required. The costs related to this include the cost to removal’
businesses of training new staff and the cost of gaining appropriate licenses. The
cost of gaining an appropriate license varies between state and tetritory as shown in
Table 5.8. ‘ '
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Table 5.8

ASBESTOS REMOVAL LICENCES

Description of licences Fee and validity

" Valid for 5 years
Class A — $5,000
(GST- free) :
Class B—$500 -
(GST free) :
: : Valid for5years 2%
S :3followmg caiegorles - . S Class A $507
R Class A, friable:and non- frmble—remo\.re any Class B — $469.
. 7L . type'of asbestos _ : Replacement -
© .+’ Class A, specific friable asbeslos S licence — $45 -
:CIassB non-friable asbestos . .. S
Lo o) ,‘ClassB spemﬁc non- frlable asbestos R
faid. __.There aretwo types of licenses: -~ -~ . . Thefeefora Class
Z : - s Class A — alicence for friable asbastos ) A";‘)“dlmaSSB |
- ,_; removalwork . 7 ﬁc?er?séoiz?;ggva' -
. .. ClassB—allcence for bonded asbastos R
_ : " removal work o . . , -
SA o _;_._';There are fwo, ty_pes of Ilcenses Valid for 5 years :

Class'A — $20,930
Class B—$3,188

‘Thsre are twc types of | li

o 2l Class A= approval to remove: aII Iypes of Moval {Iconc
... ashestos and; asbestos contamlng materlals - .- $1130.40; Licence
. {AcMm). ) " renewal: $773.28
- o) . ' Class'B asbestos
removal licence: - -

B "- Class B — approval Io remove only non-
L friable, or bonded, types of asbeslos-

I'contalnlng malerials; (For example: asbestos $832, 32| é:;%esngg:-

.+ w o2 cement products:(sheet, pipe), floorand wall renewa
i ... .. files, gasketsand. plpe sealants;). Asbestos assessor

: Appllcants a1so reqmred to' lake a wrlllen . licence: $72.00;

Licence renewal:
examination and interview ]
,, $43.20
CACT :"There are two classes of asbeslos removalqst -Asbestos
' 7% ashesios | removallst Class A ||censees can removalist

appllcauon $207
Re- apphcahon $31
. Llcenct_a1 year
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INT ‘ Class A asbestos removal licence allows the Not available
P licence holder to remove friable.asbestos and non-
friable asbastos and asbestos cuntamlnated dust or
- debris{ACD):

: - Class B asbestos removal Ilcence allows the

i o licerice holder to remove non-friable ashestos and
Pl ACD: associated wulh the removal of non friable

: asbestos : e

] qu ed foralr
L r ind. clearance
il cemrcates for Cla ,sArem val work (frlable

o 7asbestos remova| wOrk)

Source: Various sources.

Without a detailed examination of the capacity of the current industry to deal with
an increase in the amount of ACM removed the study has been unable to quantify
the costs associated with the training of additional accredited removal costs.
However, it is anticipated that the costs associated with the training of additional
staff would be low. It is noted, that it is likely that removal businesses would pass
these costs directly onto their customers and hence the cost of removal may
increase as a result..

5.6 Environmental costs

Although asbestos is extremely persistent in the environment, it poses a greater risk
to human health than the environment per se (WA Health 2009). Environmental
contamination therefore becomes a concern when it causes a hazard to human
health. Queensland Health (2002) noted that typical environmental exposure to

- asbestos are below recommended occupational  exposure standards, except for

locations that are near asbestos mines or processing plants such as Wittenoom in
WA and other factories using asbestos. In terms of environmental concern, asbestos
fibres may end up in drinking water if rainwater was collected from an asbestos-
cement roof. However, it was concluded that the carcinogenic effect of drinking

‘water contaminated by asbestos is very small, if not zero (Queensland Health 2002).

Poor practices in construction, demolition or disposal activities can contaminate a
site with ACM. For instance inadequately managed soil remediation can release
asbestos fibres into soil and leave it contaminated with ACM. Asbestos cement
sheets, fences and piping are common products that are other examples of articles
that are found to contaminate a disposal or construction site (WA Hcealth 2010).
Asbestos fibres may also enter into the air or water through the wearing and
degradation of manufactured products that contain asbestos such as brake pads and
sheeting (DSEWPaC 2001). '

The removal of ACM and asbestos in buildings will require demolition and disposal
activities to be undertaken and these activities may contaminate a site with ACM. In
addition, the illegal dumping of ACM waste can contaminate the soil beneath it,
and the weathering of the ACM can release asbestos fibres into the air (DSEWPaC
2001). As a result, prioritised removal may have environmental costs if it results in
increases in illegal dumping or increased site contamination. However, assuming a
high level of compliance with existing regulation it is anticipated that the
environmental costs associated with a move to the PRA would be low.
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Chapter 6
Limitations and key issues

The analysis undertaken in the previous sections is based on a number of
assumptions and estimations due to a variety of data and information gaps. This
chapter discusses the limitations of this study by outlining key issues identified
during the project, the key data gaps in relation to the benefits and costs of the PRA
and alternative approaches that could be used to estimate the cost and benefits.

6.1 Key issues

There are a number of issues that need to be considered in moving from the RMA
to the PRA of ACM. These issues have ramifications for both the approach to
measuring the costs and benefits, as well as for policy actions and associated
activities related to implementing the PRA. Issues identified include:

* In estimating the costs and benefits agsociated with the PRA, the study has

~ found a lack of data in relation to a number of costs and benefits. As a result,

'some costs and benefits have been analysed qualitatively, while estimations and
assumptions have been used to quantify others.

* The consumption of asbestos has a direct relationship with asbestos exposures
and/or disease in the arcas of mining and manufacture, initial use and initial
‘take-home' exposures. However, exposure related to the cumulative amount of
asbestos added to the building stock over time (corrected for demolition and
removal) — exacerbated by deterioration, and mediated by better public
knowledge of asbestos risk — will influence low level exposures in the future.

* Exposure to asbestos is behaviour-related. On face value, the sooner 'high-risk'
materials are removed, the less chance there may be for incidental exposures.
However in the field of asbestos management, there are many instances and
examples where renovation and demolition combined with variously lack-of
knowledge, time-pressures, criminality and cost pressures, result in people
carrying ont reckless and negligent work on asbestos. It needs to be considered
whether, if there are any additional pressures driving the prioritised removal of
asbestos such as deadlines or increased removal or disposal costs, there may be
increased reckless or negligent work on asbestos.

¢ A move to the prioritised removal of ACM would need to include mechanisms
to monitor and enforce the approach. Before commencing any prioritised
removal, and putting deadlines in place it may be necessary to require an
asbestos survey of all workplace asbestos items, their condition, amount,
building types and ages to a specific standard, so that there is a baseline of data
that may be accessed so as to assess and monitor whether a prioritised removal
scheme is working or not, will meet its objectives or is being complied with. In
addition, penalties and/or incentives may need to be developed. Further, some
asbestos removal workers may be at high risk of asbestos-related disease if they
fail to comply with appropriate safety procedures. As a result, more controls on
asbestos removal may be warranted if the rate of removal is ramped-up by
Government intervention.
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* Consideration will need to be given to the factors that determine the priority of
ACM removal. Factors to be considered include:

- Whether asbestos is friable or non-friable;.
—  the likelihood of éirborne fibres;

— the volume of ACM; 7

— the opportunity for removal;

— specified items or settings;

— assessments of air concentrations of asbestos (to determine risk categories
for particular items); and/or

the probable inhalation exposure to ashestos, taking duration of exposure,
amount of asbestos and number of people exposed, into account.

As a result it is likely that a guidance framework will need to be developed to set
the out the nature of removal activilies required.

* The ability to physically remove all ACM from workplaces in the timeframe
(i.e. by 2030) has also been raised by some stakeholders and experts. In
addition, such removal relies on the ability of ACM to be safely disposed of,
and hence the capacity of appropriate waste facilities, as well the ability to
physically be able to remove ACM in cases where it is hard to access, requires
the demolition of buildings before the end of their useful life or is hard to
isolate and/or identify. '

6.2 Data gaps in relation to the benefits of the PRA

" The ahalysis in this report has focused on the health benefits and the cost savings

from the reduction in ongoing risk management of asbestos associated with the
PRA.

There is a lack of quantitative information in relation to.the cost savings as a result
of moving to prioritised removal. It is anticipated that these would vary on a case-
by-case basis according to the measures taken by each workplace in complying with
the RMA. Further information on these costs is nceded in order to assess them
quantitatively.

A range of assumptions have been used in order to estimate the health benefits
associated with the PRA. The gaps in data and information in measuring the health
benefits are discussed below.

The future incidence of asbestos-related disease

The future incidence of asbestos-related disease is unknown and hence has to be
estimated based on current levels of disease and predicted incidence. This study has
relied heavily on the study by Clements et al. (2007a) to forecast the future
incidence of asbestos-related disease. As a result, the estimated future incidence of
asbestos-related disease is based on historical trends and information and may not
fully account for changes in the nature of exposure as discussed in Chapter 3.
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The incidence of ashestos-related disease attributable to workplaces

The incidence of asbestos-related disease attributable to workplaces in the future is
also unknown. While historical data can be used to estimate the proportion of
disease attributable to workplaces, again the changing nature of exposure may not
be reflected in such estimations.

The effect of the PRA on incidence of asbestos-related disease

After the future incidence of asbestos-related disease attributed to workplaces is
estimated, the effect of the PRA needs to be considered in order to calculate the
benefits of moving from the RMA to the PRA. Without detailed information on the
source of exposure within workplaces in the future, it is difficult to estimate the
effect that a move to prioritised removal will have on incidences of disease.

6.3 Data gaps in relation to the cost of the PRA

There are a number of data gaps in relation to the cost of moving to the PRA. In
addition to quantitative information on the costs associated with the cost of
replacement materials, disturbance to business operafions, iraining additional
accredited removal staff and environmental cosis, a number of assumptions and
estimates had to be used to quantify the cost of removing asbestos from workplaces.

Given that it is anticipated the priimary cost of the PRA ‘is anticipated to be in
relation to the removal of asbestos from workplaces, the subsequent sections focus
on the data gaps in relation to the cost of removing asbestos from workplaces.

The amount and type of ACM in workplaces

-Currently, there is no information or data on the amount or type of ACM in

workplaces across Australia or within each state and territory. As a result, the
amount of ACM in workplaces has been estimated based on volumes of asbestos
consumed in Australia.

With a lack of information on precisely what the consumed asbestos was used for, it
was necessary to estimate the amount of asbestos used in non-residential buildings
and use this as a proxy for workplaces. Different categories of non-residential
buildings are likely to have different ACM profiles, Class A office buildings are
likely to contain _véry little ACM except for boiler lagging in colder climate areas
such as Tasmania and the ACT. Such office buildings rarely have asbestos cement
roofs. However, many factory buildings have asbestos cement roofs. Taking such
difference into account without more data is difficult. |

A lack of information on the product raw asbestos was made into necessitates the
estimation of the amount of ACM in each state and territory. There are differences
in the asbestos content of different types of ACM, however without further
information on the type of ACM in workplaces, such differences cannot be

accounted for, -
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Further, the amount of ACM that has already been removed from workplaces is
unknown. Hence, this study has assumed that all ACM used prior to 1973 has been
removed (based on the useful life of a building). However, it is noted that this is
likely to lead to an underestimation of the amount of ACM still in use as there are
likely to be at least some instances where ACM used prior to 1973 is still in use. In
addition, the study has estimated the amount of ACM remaining in non-residential
buildings used between 1973 and 2002, While stakeholders validated these
estimations, there is no data available to provide an exact measure of the amount of
ACM that has been removed. :

The cost of removing ACM from workplaces

Without a catalogue of the amount or type of ACM in workplaces, high level
estimations of the cost of removing ACM have to be made. It is recognised that the
cost of removing ACM in each workplace is likely to be different due to differences
in the degree of difficulty removing it, the varied cost of licensing and
accreditation, different wage rates in different locations and differences in transport
costs. ‘

The profile of ACM removal in the future

In accounting for changes in the timing of costs related to the removal of ACM
from workplaces this study has assumed a profile of removal (as outlined in Figure -
5.9). This profile is important as it allows for a comparison of the estimated annual
costs of removing ACM under the RMA and the PRA and hence the cost of
bringing removal forward under the PRA. In a similar manner to the approach used
to measure the amount of ACM remaining in workplaces, the profile of removal
was based on a building having a useful life of forty years and hence has assumed

“that under the RMA all ACM would be removed by 2042. This is unlikely to occur

in practice and the removal of ACM may occur over a longer time period. However,
due to a lack of data on the likely profile of ACM removal this approach was
considered robust. : '

6.4 - Alternative methods to estimating costs and benefits

This study has focused on assessing the two primary costs and benefits of moving
from the RMA to the PRA, being health benefits and the cost of removing asbestos
from workplaces, quantitatively. The following sections discuss alternative
approaches to measuring each of these.

Health benefits

The analysis undertaken in relation to the health benefits relies heavily on the study

by Clements et al. to forecast the future incidence of asbestos-related disease.

Additionally it uses the ratio of previous disease incidences in NSW males to the
overall Australian population; hence it is based on historical trends and information,

The Clements et a/. (2007a) model accounted for the risk of mesothelioma of
ditferent age groups (with greatest cxposure risk being in the 40 to 50 year age
group) and year of exposure (with greatest risk being in the 1960s to 1970s). Other
models have been based on asbestos consumption and a lag rate (such as KPMG
2006), age and time since exposure (Stallard et al 2005) or age cohort (Peto et al
1995). These models are further described in Table 7.1.
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This study utilised the Clements ef al. model (2007a) as it accounted for the impacts
of different age groups and year of exposure on mesothelioma risk. The other
models did not do so. Additionally, Clements et al. (2007b) reviewed the other:
models used to predict mesothelioma incidences, and have adjusted and refined
their model to provide improved estimations. '

Table 6.9

. DESCRIPTION AND INPUTS OF DIFFERENT MODELS

Model descriptio Model inputs

Clerﬁents’ etal
: (2007a)

. KPMG (2006)

. Staflard et al (2005)

§P6l0 etal (2005) L

Source: Clements et al 2007b.

Cost of removing asbestos from workplaces

The analysis undertaken for this report took a ‘top-down’ approach to measuring
the costs of removing asbestos from workplaces, That is, it begin by using
information and data on the consumption of asbestos in Australia and sought to then
attribute this to workplaces in each state and territory in order to measure costs.

The alternative would be to take a ‘bottom up’ approach. This would entail
exploring the amount of asbestos in certain workplaces in each state and territory
and using this information to aggregate up such amounts to estimate the total ACM
in Australia. This would require detailed information on the amount of ACM in a
number of ‘typical’ workplaces and the number of these ‘typical’ workplaces in
each state and territory.

However, the requisite data and information to undertake a bottom-up analysis is
not available. In order to undertake such analysis a comprehensive survey of the
amount of ACM in a variety of workplaces would need to be undertaken.
Alternatively, an understanding of the stock of buildings and the likely amount of
ACM within each building would be required.

Data on the stock of buildings such as year of construction, square metre of floor
space is very limited. Geoscience Australia through the development of the
National Exposure Information System (NEXIS) project has some data (see
http://www.ga.gov.au/meta/ ANZCWO0703015635.html), as does a recent study

"undertaken for the Department of Climate Change and Enerpy Efficiency (see

hitp://www.climatechange.gov.an/government/initiatives/cbbs.aspx).
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Once an understanding of the stock of buildings was obtained (which could be
achieved through the above sources) the amount of ACM within cach building type

“would need to be estimated. One potential source of such information-is asbestos

registers. However, asbestos registers are not centrally held in the states and
territories. As a result, they cannot be collectively reviewed to provide information
on the overall size of the problem. Even if they were centrally held, these records
would need to be compiled in a database in order to make use of such information.
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Chapter 7
Impact analysis

This chapter assesses the costs and benefits of moving from the RMA to the PRA. It
then provides a sensitivity and break-even analysis to test the effect of changing the
key assumptions used.

7.1 Costs and benefits of prioritised removal

The analysis has cxplored a varicty of costs and benefits of moving from the RMA
to the PRA. Due to a lack of data and information a mumber of these costs and
benefits have been assessed qualitatively. This study has focused on assessing the
two primary costs and benefits of moving from the RMA to the PRA, being health
benefits and the cost of removing asbestos from workplaces, quantitatively. This
has entailed the used of a number of assumptions. The key assumptions used are set

-out in Table 7.1.

Tabla 7.1
KEY BASE CASE ASSUMPTIONS

ng ACM from workplaces

non resldemlal buildmg
n'each state and territory -

done varied between 31=

times greater than the number of >
: mesothellama |ncidences in Auslralla

;,Occupattonal 'xposure accounts for 70 N 3-h
{ per centr 'asbestos-related disease -~ ~removed from bwldlngs 2

? S - used IA-1973'In non-residential buuldlngs is -
§ X

T‘ ‘

sl in-use.'From*1973, each year four per
- cent: more AGCM remains in use. :

Pnormsed ”'movai Wlll reduce the .. ' The average cost of removlng ACM is $3 800
i . number:of agbestos-related QI_seases 'per tonne
by80per : L T

Source: Allen Consulting group analysis

The study also assessed machinery of government costs quantitatively, while all
other costs and benefits have been assessed qualitatively.

Table 7.2 summarises the costs and benefits of moving to the PRA. Health benefits
of approximately $2.7 billion are anticipated to arise from the PRA, while the cost
of removing asbestos from workplaces under the PRA - is estimated (o be $114
billion greater than under the RMA. In addition, machinery of government costs are
estimated to cost just over $0.5 million.
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Table 7.2
BENEFITS AND COSTS OF THE PRA

Impact Description Assessment

Benefifs

,‘_:In total, it |s expected. that PRA-will resultin $2 68 billlo m
;. health benef ts TR . -

- reduction in ongoin
¢ management of as

|mated fobe $40 per. square .
Hat the costs assoclated with the
im oot on the- economlc wablllly e

before the'end ‘of thei
useful llfe )

ry of Government

; Dlslurbance to buslness T
; operallons

Tralhingj additional " .
- accredited removal staff” .-

an increaseiin illega -8 anticlpa d-that the environmenital costs associated with a
.. -dumplng associated with* . move to the PRA would be low.,
CthePRA . . AN

Source: Allen Consulting Group analysis
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Net impact

The overall finding of the cost benefit analysis is that the costs of moving to PRA
significantly outweigh the benefits. As demonstrated in Table 7.3, a move to the
PRA would generate $2.7 billion of benefits, while over $114 billion of costs have
been identified.

A number of the impacts identified in this analysis have not been assessed
quantitatively. This is primarily due to a lack of information and data. Nonetheless,
the costs and benefits associated with these impacts are expected to be low and not
material to the overall analysis. They have been assessed qualitatively as fo their
likely nature and scale.

Given the magnitude of the costs associated with removing ACM from workplaces, -
this analysis has attempted to provide a "best-case™ scenario for the policy. Despite
this, the analysis shows little economic support for the move to the PRA. The
following sensitivity and break-even analysis further demonstrate this point.

a

Table 7.3 .
COSTS AND BENEFITS BY STATE AND TERRITORY, $ MILLION

Cost / benefit NSW Vic Qld WA Total
Healthbenett 933 . 672 . 454 358 20 42 2615

. Additional'costof

removing . (42,790) (18325) .. (6.457) " (8:524) (1,738)

Casbestos - R N

| Machineryof: -~ - e s

. Government, - -.(0.08) (0.08) ~ (0.06)  (0.08) -

t.costs -

(41357) ©(1696) (2,441)  (4,827) (111,419)

Source: The Allen Consulting Group.

7.2  Sensitivity analysis ’

Due to a high degree of uncertainty surrounding the values used to estimate

potential future benefits and costs, a sensitivity analysis has been undertaken- to
demonstrate the effect of changing the key assumptions used in the analysis. The

sensitivity analysis helps assess the robustness of the parameters used to estimate

potential impacts.

The health benefits are the key quantitative benefits assessed in this analysis, while
the costs of removing ACM from workplaces are the key quantitative costs
assessed. As such, the sensitivity analysis focuses on changing the key assumptions
used to estimate the health benefits and the cost of removing ACM from
workplaces. A range of different scenarios have been tested to explore the effect of
changing each of these assumptions on the net impact. :

Notably, since under the base case, the costs substantially exceed the benefits, all
assumptions tested have examined the effect of either reducing costs or increasing
benefits. The various scenarios tested and the assumption changed relative to the
base case are outlined in Table 7.4.
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Table 7.4
SCENARIOCS TESTED

Scenario Assumption Tested value

Scenario 3 'Qccupal__ic':nai.e osure”

:S.cj:éh'ari@ 4 "Reduction in asbeslos:

related-digsesseas a - “ashésto [ 15e$ by 90 per cent.

‘result of prioritlsed ! CHE ' oo
S removal ' AT
Scenario § Amounit of asbestos " The pfcipudlo"ﬁ -of ian-residential building aclivity
~usedin non-reSIdentlaI- _.-undertaken in each state and lerntory relatlve to .
: bulldings - _ -jtotal work done is 20 per cent. . 5
_Scenario 6 Asbestos conlent 0 ”ACM is made up of 50 per ‘cont asbeslos R
P ACMo : _'oontent T
' Scenario 7~ Removal of ACM from: 5 pér cent of:used in 1973 in non-resldentlal i

CE workplaces: - _'fbulldlngsls silll in'use. From 1973, each year 3

: : ‘ ‘ : -four:per cent mare ACM remalns in use. g
' Scenario 8 - Cost of removing ACM ~ It costs $20 per- square metre to remove B o
; B o : :'.asbeslos B I

Source: Allen Consulting group analysis

[

‘The effect of the changes identified line each scenario on the costs and benefits is
demonstrated in Table 7.5, '

Table 7.5
SENSITVITY ANALYSIS

Scenario Cost, $ billion ' Benefit, $ billion Change relative
: to base case, $

hillion

Béée case’.

Scenario 1.

Scenano PUEREEE

Seenario 3
| Scenafiod |
;;Scenario 6.

Scenario 6 Chlee a0 4883 0 268 68.46 |
Scenaro7 . .1 2282 . 268 91.27. |
Scenario 8. ... . . 5L.O4 .. . 2.68 57.05

Source: Allen Consulting group analysis
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7.3 Break-even analysis

A break-even analysis identifies the minimum quantum of benefits needed for a
regulatory program (or proposal) to provide a net positive outcome. This is
particularly applicable to the removal of ACM, as the benefits generated by
regulation can be easily articulated qualitatively, but not quantified with certainty.

_Table 7.6 outlines the findings of the break-even analysis. As can be seen,

Australia-wide mesothelioma incidence has to increase by 15,800 per cent in order

to break even with. PRA costs, and asbestos-related disease has to increase by 8,800

per cent. Calculations show that even if occupational exposure to asbeslos and
reduction in asbestos-related diseases by PRA will both reach their maximum, i.e.
100 per cent, benefits will not increase sufficiently to offset costs of PRA.

In order for the costs to be reduced to be inline with the benefits the following
would need to occur (holding all other base case assumptions constant):

* the proportion of non-residential building activity undertaken in cach state and
territory relative to total work done would have to be 0.9 per cent.

* 0.6 per cent of ACM used in 1973 would still b in use. From 1973, each year
four per cent more ACM remains in use; or

* removing ACM . from buildings would cost $90per tonne.

In addition, if pure asbestos was used in the calculations (i.e. asbestos content was
100 per cent) the cost of removing it would still outweigh the benefits (holding all
other assumptions constant).

3
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Tahle 7.6
BREAK EVEN ANALYSIS

Assumption Base case value Break-even value

- Oceupaiional exposure

Reduction in asbestos-
- related diseasé asa result
of: prlontlsed removal

Amount of asbestos’ used " Th
_ in non-residential bulldlngs

‘undertaken: in eaéﬁ
to Total work. done

Asbe"g‘.‘l'osr,content In ACM

 Removal of ACM from -
- workplaces -

Cost of removing ACM

Source: Allen Consulting group analysis
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Appendix A _
Stakeholder consultations

Table A1

PRESONS CONSULTED IN THE COURSE OF THIS PROJECT

Stakeholder Organisation

of Finance

of Commerce o

and Cabinet ~ .
turinig Workers Unlon

Kal‘)fn Davidson

| Keitin Renetzeder Deparimen
: "SA Department of Planpi

Michael Ness -
S frastructure
Neil Burgess AT : WorkSafe

' WorkSafe

" +Neil Watson .
' i E olce Asbestos Removai -

d Department of Justi_cé and -
neral ’ T S

ent of Planning, Transport and

é'padment of Justice and

Asbestoswise -
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Appendix B
Disposal of asbestos

This appendix provides an overview of the dlsposal of asbestos in different states
and tertitories.

New South Wales

Local courcils govern asbestos waste management, however not all local councils
have waste facilitics that handle asbestos. The landfill must be contacted
- beforehand to find out if they accept asbestos waste, or have requirements for the
delivery of asbestos waste. If the local council does have a waste facility that
.accepts asbestos, it must be managed in accordance with the Protection of the
* Environment Operations (Waste) Regulation 2005 including section 42, which -
specifies that:

* ashestos waste in any form must be disposed of only at a landfill site that may
lawfully receive the waste

* when asbestos waste.is delivered to a landfill site, the occupier of the landfill
~ site must be informed by the person delivering the waste that the waste
containg asbestos - ‘

* when unloading and disposing of asbestos waste at a landfill site, the waste -
must be unloaded and disposed of in such a manner as to prevent the
generation of dust or the stirring up of dust, and

* asbestos waste disposed of at a landfill site must be covered with virgin
excavated natural material or other material as approved in the facility’s
environment protection licence as detailed in the Protection of the Environment
Operations (Waste) Regulation 2005.

~ Victoria

Disposal must only be at a site licensed by EPA to accept waste asbestos. Persons
intending to dispose of waste asbestos (both industrial and domestically sourced)
should contact the disposal site operator to check whether the site is appmprnately
licensed to accept the waste.

Licence conditions require wasie asbestos (0 be handled and covered in such a
manner that no dust is generated. To achieve this and the long-term security of the
disposal operation the following measures or equivalent practices should be
adopted:

+  before compactmg, cover with a layer of soil at least 300 mm thlck or with a
layer of waste at least 1 m thick;

* asbestos must not be deposited within 2 m of the final tipping surface of the
landfill; and

+ when not receiving waste, any containers used for temporary storage at a site
must be covered.
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It is preferable that a dedicated area of a landfill be used for asbestos disposal and
that this area be clearly designated on site maps. '

While landfilling of waste asbestos is generally appropriate, situations may arise
where pre-treatment before landfilling should be considered. Acid treatment of
white asbestos changes the nature of the asbestos fibres and appears to be the
cheapest form of treatment available. Other treatment methods include thermal
processes, chemical coagulation and immobilisation.

Northern Territory

All new landfills, regardless of serviceable population size, must be sited, designed
and managed in accordance with the Guidelines for the Siting, Design and
Management of Solid Waste Disposal Sites in the Northern Territory. All landfills
must be within a secure compound with a perimeter fence of at least 1.8m high wire
mesh, a lockable entrance with signage detailing the following:

* approval/Licence holder and number;
*  hours of operation;

* type of waste accepted;

* 24 hour contact details; and

* access is prohibited to unauthorised users.

All landfills, regardless of serviceable population size, licensed to accept asbestos
must have a designated area or trench (monocell) for the acceptance of only
asbestos contaminated material.

Disposal Requirements
« Each load of asbestos waste must be covered with a suitable inert material
immediately after it has been deposited,

¢ The licensee must keep tecords of the volume and GPS coordinates of all
asbestos disposed of by burial. These records are to be made available to an
Authorised Officer upon request.

*+  Asbestos waste shall be deposited in @ position which is:
"— In the case of asbestos fibre and dust wastes, at least three metres

- — In the case of stabilised asbestos wastes in a bonded mctrix, at least one
metre beneath the planned final land surface in such a manner that they do
not come into direct contact with compaction or earthmoving equipment.

Asbestos waste being deposited must be covered finally by:

— in the case of asbestos fibre and dust wastes, orange marker mesh
identifying that asbestos is buried below and not less than three metres of
compacted material.

— in the case of stabilised asbestos wastes in a bonded matrix, orange marker
mesh identifying that asbestos is buried below and not less than one metre
of compacted material.
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+  All asbestos landfills are required to place the following information of the land
title:

— cadastral boundaries 6f asbestos landfill;
—  quantities of asbestos buried at the site; and

— caution against the disturbance of the area.

All Tandfills requite a closure and post closure plan detailing the revegetation

program and ongoing management and maintenance requirements for the site. All
species used in revegetation programs should be sourced from local provenance.,

Queensiland

Asbestos waste needs to be double wrapped or packaged in thick plastic, sealed
with tape, labelled and disposed of at site approved by the local Council as soon as
possible. Each council sets its own rules on if and how it receives asbestos waste.

A licensed waste removal company can collect and remove asbestos waste and
provide different bins and containers, including drums and skips, for asbestos
waste. '

Asbestos waste must be double w1apped/bagged and placed in a trailer or in the
back of a utility or truck.

It t1ansp0rt1ng 250kg or more of asbestos waste, a licence from the Department of
Environment and Resource Management is required.

Australian Capital Territory
Disposal requirements for asbestos waste are as follows:

* asbestos waste in any form must be disposed of only at a landfill site that may
lawfully receive the waste.

* disposal of asbestos waste in any form must be by way of burial.

* before disposal of the asbestos waste, arrangements must be made with the
occupier of the landfill site for the purposes of ensuring that the asbestos waste
" will be covered:

— initially to a depth of at least 0.5 metre, and

~  finally to a depth of at least 1 metre (in the case of stabilised asbestos waste
in bonded matrix) or 3 metres (in the case of asbestos fibre and dust waste)
beneath the planned final land surface of the landfill site. '

¢ - The asbestos waste must:

—  be disposed of in accordance with the arrangements in the paragraph above;
-and

—  be buried to the-initial depth on the same day it is reccived at the landfill
site.

e In disposing of asbestos waste in any form at a landfill site, the waste must:

— Dbe unloaded in such a manner as to avoid the creation of dust;

78




ANALYSIS OF RISK MANAGEMENT APPROACIES TO ACM IN WORKXPLACES

The Allen Consulting Group

— not be compacted before it is covered; and

- not come into contact with any earthmoving equipment at any time.

South Australia
Contractors removing more than 0.5 m” of friable asbestos require:

* an environmental authorisation (licence) as a ‘Producer of Listed Waste’ issued
by the Environment Protection Authority (EPA) under section 36 of the
Environment Protection Act 1993 (EP Act) and

* a licence issued by SafeWork SA under the Occupational Health, Safety And
Welfare (Asbestos) Regulations 1995,

Contractors removing 10 m? or more of non-friable asbestos requiré a relevant
licence issued by SafeWork SA under the Occupatlonal Health, Safety and Welfare
(Asbestos) Regulations 1995,

When a licence is not required, the removal must be carried out in accordance with
the Occupational Health, Safety and Welfare Regulations 1995, the Code of
Practice for the Safe Removal of Asbestos and section 25 (General Environmental
Duty) of the EP Act. '

Persons who transport asbestos waste for fee or reward require an environmental
authorisation (licence) as a ‘Transporter of Listed Waste’, issued by the EPA under
Section 36 of the EP Act.
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